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Spotlight 

A Message from Ed Dell 
Dear Friends,

Audio Amateur, Inc. is in a wonderful transition. All of 

our assets will have been acquired by the Elektor group by 

the time you read this. The Elektor group publishes Circuit 

Cellar magazine and the North American version of Elektor 

magazine. This ensures a more firm, well-funded publish-

ing organization behind our periodical and book publish-

ing activities. The buyers have major plans to strengthen 

and expand audioXpress, Voice Coil, our two annuals—The

Loudspeaker Industry Sourcebook  and The World Tube 

Directory—and our list of books and CDs.

On a personal note, some of you know that I founded 

the company in 1970 and that we are now in our 41st year 

of operation. Birthdays pile up. 

Next February, I will be 89. I am in fine health and still 

active. But it is time to hand the reins to others. I have been 

a publisher for a long time and my love for the profession 

continues undiminished. I am deeply pleased about the 

plans and enthusiasm the Elektor group is bringing to our 

enterprise. 

One of the privileges I will miss the most is my ongoing 

relationship with the more than 900 authors who have 

made our publications possible. Of these, more than a 

third is from countries outside of the United States. From 

the beginning, more than 40 years ago, authors have 

offered us outstanding fare. Just recently, I received a new 

manuscript from our star performer, Nelson Pass. I take 

this as a good omen that the quality of these periodicals 

will continue.

I am pleased to report that Vance Dickason, whose tal-

ents have been a very significant factor in our success, will 

continue as editor of Voice Coil. We are all working hard in 

this transition hoping that all will go smoothly. We ask for 

your patience during this period. 

Please accept my thanks for the pleasure of being pub-

lisher for an audience who have responded in all sorts of 

wonderful ways over our years together.

Sincerely,

Ed T. Dell
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4 VOICE COIL

Industry News and Developments
By Vance Dickason

Neodymium Prices “Skyrocket” 
Voice Coil magazine has featured news about the continu-
ally rising price of China-sourced Neodymium for several 
years. The consequences of this are obvious; however, the 
news is now showing up in other industry market-oriented 
publications such as CE Pro. Here is an excerpt from the 
July 13 article in CE Pro, written by James Knott titled, 
“Why Loudspeaker Prices Will Skyrocket”:

“Neodymium magnets used in low-profile loudspeakers 

are set to increase in price by 40% on July 1. The cost for 

the rare earth metal has risen by 1,400% since 2008. In 

addition to  skyrocketing prices for petroleum and copper 

that have affected the cost of cabling, there is another loom-

ing crisis for the custom electronics industry: the increasing 

price of neodymium, a rare-earth metal.

The magnets are instrumental in the manufacturing of 

some low-profile loudspeakers from Definitive Technology, 

Earthquake, Wisdom Audio, Totem Acoustic, BG Radia, 

and Martin Logan. Not all manufacturers use neodymium 

drivers, some use magnets made of ferrite, which has the 

same properties as neodymium but requires a larger magnet.

Due to the rising prices of neodymium, Shin-Etsu 

Chemical Co. Ltd., a neodymium supplier, raised its price 

sponsors of “The Loudspeaker University” seminars

Liaison Between Materials, 

Suppliers, & Audio Manufacturers
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Mic, Speaker & Manufacturers

Product Development

Sourcing Guidance

Test & Measurement 
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Michael Klasco
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by 40%, effective July 1. According to Business China, it 

is only a matter of time before the move trickles down to 

U.S. manufacturers. Business China says the price for both 

neodymium and dysprosium ‘continues to rise steeply due 

to mining restrictions and the cutting of export quotas for 

rare-earth minerals by China.’” 

China exports more than 90% of the world’s rare-earth 

metals and houses more than one third of the world’s 

reserves, according to Business China. The market is con-

trolled by the Chinese government, which in recent years 

has limited export quotas.

Neodymium Price Up 1,400%
The price of neodymium has risen to RMB 1.4 million 

per ton from RMB 100,000 per ton since the end of 2008, 

when China issued a series of tightening measures for the 

country’s rare-earth industry, according to a survey by the 

21
st

  Century Business Herald. On June 3, 2010, Japan 

enacted a series of emergency measures to prevent the 

country’s consumer electronics manufacturing companies 

from being held hostage by the price increase by China. The 

Japanese government used 8.7 billion yen to buy rare-earth 

metals in 2010.”          

While Mr. Knott’s article focused on home audio loud-

speaker manufacturers, even harder hit will be pro sound 

manufacturers which have been incorporating Neodymium 

into large pro sound woofers and compression drivers for 
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years. Brands like Eminence, B&C, Faital Pro, Eighteen 

Sound, Beyma, and others will be forced into very high 

price increases or need to return to huge and extremely 

heavy ferrite magnets. This is the most serious supply prob-

lem facing the loudspeaker industry since DuPont decided 

to stop selling Kapton for loudspeakers a few years ago.

Permanent Magnets 2010–2020
Permanent Magnets 2010–2020 is a book designed to be a 

resource for every sector of the Global Permanent Magnet 

Industry including producers, users, fabricators and distrib-

utors, and industry suppliers. It is an important resource for 

anyone seeking to understand today’s dynamics and plan-

ning for success in the ever-expanding Global Permanent 

Magnet Industry. The authors have a combined experience 

in the Permanent Magnet Industry totaling nearly 

100 years, bringing a unique skill set and extensive 

experience in their individual area of expertise. 

This yields a first of its kind, comprehensive refer-

ence and resource. Permanent Magnets 2010–2020 

includes 400 pages of useful data and information 

that will be essential for anyone involved in the 

Global Permanent Magnet Industry.

Here is the Table of Contents for Permanent Magnets 
2010–2020:

The price of this strategic report is $5,000, so valuable, 

but expensive.

The authors of this industry document are Walter Benecki, 

Terry Clagett, and Stanley Trout. Here is a brief bio of each 

contributor.

Walter T. Benecki—Walt graduated from Penn State 

University in 1962 with B.S. and M.S. degrees in Ceramic 

Engineering. He began his career with RCA as a devel-

opment engineer prior to earning an M.B.A. from the 

University of Pittsburgh in 1965. For the next 24 years, 

Walt held a variety of strategic planning, marketing, new 

product development, and general management respon-

sibilities with Carborundum Abrasives Products, General 

Electric, and Copperweld. In 1989, Walt was named 

president of Arnold Engineering (now Arnold Magnetic 

Technologies). By 2000, Arnold grew to become a 

profitable worldwide enterprise with sales of $140 

million. Arnold was one of the first companies in the 

magnetics industry to establish Chinese alliances and 

commit to manufacturing in mainland China.  Walt 

was president of the MMPA from 1994–1997. Since 

2001, Walt has headed a consulting practice serving 

the worldwide magnetics industry. He is currently a 

member of the board of directors of SMMA, EMERF, and 

Bunting Magnetics Company. Over the past 20 years, 

Walt has been a principle or strategic advisor for 15 suc-

cessful acquisitions, dispositions or joint ventures within 

the magnetics industry.

Terry K. Clagett —Terry is currently president and CEO 

of WebMagnetics, Inc. Terry has more than 30 years of 

experience in sales, sales management, market develop-

ment, marketing, and general management. He has served 

the permanent magnet and sealant and adhesive equipment 

industries at Colt Industries, the Allen-Bradley Company, 

Crucible Steel, and Accumetric. Terry has experience estab-

lishing sales organizations serving the European, Canadian, 

Chinese, Asian, and South and Central American markets, 

including distribution networks. Terry’s permanent mag-

net expertise includes alnico, sintered and bonded ferrite, 

samarium cobalt, and sintered and bonded neodymium 

iron boron. He has executive management experience with off- 

the-shelf and custom-designed equipment for dispensing 
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single and plural component reactive chemicals such as 

epoxies, polyurethanes (flexible and rigid foams), urethane 

elastomers, and silicones. He has served on the Board of 

Directors of the Magnetic Material Producer’s Association 

(MMPA) and on the Editorial Review Board of Adhesive 

Age Magazine. He has written numerous articles and papers 

for various trade publications, conferences, seminars and 

trade shows. Terry holds a B.S. with majors in chemistry 

and biology from Murray State University.

Dr. Stanley R. Trout—Stan’s professional life has been 

almost evenly divided between the permanent magnet 

and rare earth industries. Previous employers include 

Magnequench, Molycorp Minerals, Hitachi Magnetics, 

Crucible Magnetics, and Recoma. Among Stan’s notewor-

thy projects are: the use of permanent magnets in early MRI 

systems, the design of break-away goal posts for ice hockey, 

the use of Helmholtz coils for magnetic measurements, and 

the utilization of hydrogen decrepitation for the size reduc-

tion of NdFeB ingots. Stan has taught physics, materials 

science, mathematics, astronomy, and technical writing 

for Marian University, Ivy Tech, Alma College, and Ellis 

University. In 2001, Stan launched Spontaneous Materials, 

a consultancy offering solutions to technical and commer-

cial problems, and as a  resource for technical writing and 

training. Dr. Trout is a registered professional engineer, with 

a B. S. in physics from Lafayette College and a Ph.D. from 

the University of Pennsylvania in metallurgy and materi-

als science. He is a senior member of the IEEE Magnetics 

Society, a member of the UK Magnetics Society, SMMA 

(Small Motor Manufacturing Association), and a board 

member of EMERF (Electric Motor Education & Research 

Foundation). For more information, visit the website at 

www.terramagnetica.com/magnet-industry-report.

2011 Loudspeaker Industry Sourcebook
First published in 2001, the Loudspeaker Industry 

Sourcebook (LIS) is filled with information on every possible 

source important to the loudspeaker industry. This year’s 

2011 edition features a new industry report, “Twilight of the 

Rising Sun,” by Nora Wong, Maria Markowski, and Chris 

Clenderning. From there, LIS is divided into 17 sections for 

the various categories of products and services relevant to 

loudspeaker manufacturing. 

This includes:

-

range, horns, midrange, paging horns, piezoelectric, 

planar, siren/voice warning, tweeters, woofers)

crossover design)

and treatments, cone, and suspension components)

-

out wire termination/crimps)

components)

components, electronic crossovers, finished passive 

crossover networks, wire, and wiring harnesses)

analyzers, gauss meters, LCR bridges, multimeters, 

oscilloscopes, signal generators, turntables, spectrum-

analyzers, stroboscopes, test cabinets, microphones, and 

coil winding equipment)

assemblies, panels, materials, and rigging).

hardware)

-

goods)

conveyors, curing ovens, lead out wire termination, 

production line equipment, magnetizers, ultrasonic 

assembly equipment)

Periodicals

ad index. This publication is priced at $34.95 and is avail-

able at the AudioXpress website, www.audioXpress.com.

���������	

	��	����	�����

���������������

�������	
���
����������
�����������
�������������������	���������������
����������	�����������������
����������	���
�����  �!"
��#�$��������������������%�������������& �'!"
��(�������"��)*+����,-.������������������
��	����%����



8 VOICE COIL

LinearX LX500 Analyzer Update
While no official release date has been announced by 

LinearX, the company’s new LX500 LMS replacement ana-

lyzer is nearing completion. It’s probably unfair to call this a 

replacement for LMS, as the LX500 is a substantially more 

advanced analyzer than the highly successful LMS analyzer, 

now nearly 20 years in use throughout the industry. Features 

and capabilities of the new LX500 will include the following:

 

versions 

Performance, measurements, 10

 

 

lengths 

architecture 

detectors, both for accurate 

noise and signal measurements  

Noise Immunity and 360° 

continuous phase 

 

 

 

limited noise generation 
th

 
th

 

 

 

 

 

 

multiplecurves 

 

and hardware/software features 

 

control of relays, servos, etc. 

with traceable calibration  

 

Noise immunity is an important focus for the LX500. 

-

rate measurements in either low noise or high noise systems. 

�
����

��������������������������������

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

�������������������������������	�	���

 
info@speakerpower.net  www.speakerpower.net 

Fig. 1 - Latest block diagram for the LinearX LX500.
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Instrumentation designed for measurements where noise 

is assumed to be small often perform poorly in high-noise 

situations. Electroacoustic measurements often involve high 

background noise and/or distortion which can create spe-

cific problems for many types of instrumentation.

For example, common measurements on most electri-

cal audio equipment easily achieve 100dB signal-to-noise 

ratios (SNR). However, acoustic measurements are often 

performed where the signal level is perhaps 90dBspl and the 

background noise level is 60dBspl. This is an SNR of only 

30dB, and presents vastly different problems for instrumen-

tation than measuring a system with 100dB SNR.

The architecture of the LX500 (see Figs. 1-4) was, accord-

ing to LinearX, specifically created for accurate signal mea-

surement in high noise systems where background noise is 

substantially large and SNR is low.  For example, the Phase 

detector in the LX500 was designed based on SNR values 

of merely 10dB, yet producing only 0.4° phase error. The 

background noise is effectively averaged out. Conversely, 

many other phase meters produce wildly erratic and 

grossly inaccurate results when signals contain even modest 

amounts of noise.

 The LX500 features narrow band highly selective fil-

tering in order to measure harmonic distortion. Large 

amounts of background noise are therefore eliminated. 

The advanced programmable filters in the LX500 utilize 8 

pole 1/12 octave Bandpass filters to isolate each harmonic,  

producing 113dB of attenuation in one octave, enabling 

individual harmonic distortion measurements down to 

www.aes.org

CONFERENCE

October 20-23
2011
EXHIBITS

October 21-23
2011

Jacob K. Javits 
Convention Center  
New York, NY

Fig. 4 - Internal view of the new LinearX LX500 Analyzer.

Fig. 2 - Front view of the new LinearX LX500 Analyzer.

Fig. 3 - Rear view of the new LinearX LX500 Analyzer.
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0.0003% residual. For more information, visit the LinearX 

website at www.linearx.com. 

Eminence Releases New Loudspeaker 
Protection Device for Pro Audio and MI Markets

Eminence Speaker has announced an exclusive license 

agreement with Evenstar, a wholly owned subsidiary of SLS 

Audio, to use and sublicense their new D-fend technology 

within the Professional Audio and Musical Instrument mar-

kets. D-fend is the industry’s first all-digital, programmable 

loudspeaker protection and attenuation circuit designed 

to solve the age-old problems associated with protecting 

loudspeakers from excessive power conditions. D-fend has 

eliminated the headaches for speaker engineers, so there is 

no more hassling with polyswitches, blown lamp filaments, 

lossy resistors, or slow relays.  

Incorporating such features as digital signal processing 

with on-board digital filtering, customizable microprocessor 

and MOSFET construction, the D-fend protection circuit 

enables a designer to use this technology prior to passive 

filtration and allows different sensitivity settings in specific 

frequency bands, such as woofer over-excursion bands or 

high frequency peak damage regions.

Basically, the D-fend circuit acts as a high power, speak-

er-level compressor/limiter that will enable a loudspeaker 

designer to guarantee levels of protection for multiple 

components in unpowered loudspeakers. By incorporating 

D-fend in their products, system designers, brand owners, 

and facilities will have a new level of protection for pas-

sive loudspeaker systems. The graphs given in Figs. 1–3 

illustrate how D-fend can be programmed to match a loud-

speaker’s power handling characteristics, including both 

response time and required attenuation levels and compares 

this to the standard “light bulb” technique. For additional 

information on this new passive speaker protection device, 

visit the Eminence website at www.eminence.com.
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CJS Labs Fundamentals of Electroacoustic 
Measurements Seminar

CJS Labs will be presenting a one-day seminar, enti-

tled  “Fundamentals of Electroacoustic Measurements” on 

Monday, October 24, 2011 in New York, immediately 

following the AES 131st Convention. This course focuses 

on measurements of electroacoustic transducers. The fun-

damentals of acoustics and electroacoustic measurements 

are presented, including instrumentation, data interpreta-

tion, and information on how to perform appropriate tests. 

Techniques for diagnosing problems in design and QC are 

shown. Practical demonstrations are provided throughout 

the course. This course is intended for technical persons 

who are responsible for the electroacoustical performance 

of loudspeakers, microphones, headphones, telephones, 

hearing aids, or transducer-equipped media devices. R&D, 

Q.C/Q.A., and Production-related topics are covered. The 

level and content are appropriate for both novices and per-

sons with test and measurement experience. This training 

will enable participants to perform accurate measurements 

and provide them with the necessary tools to understand 

and correctly interpret the results. 

 Topics covered in the CJS Seminar include:

 

      Frequency Distortion Tests

The seminar will take place at the AMA Conference 
th Floor, 

New York, NY 10019. CJS has been presenting this mate-

rial for some time, and has been highly successful, making 

this a worthwhile course for engineers who need to come up 

to speed on acoustic measurement technology. The tuition 

is $399 for this seminar. Space is limited to 15 persons, so 

contact CJS Labs to reserve your place. For more, visit the 

CJS Labs website at www.cjs-labs.com.     VC

Acoustic

Measurement

Technology.
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ers and uncovers emerging talent in Architecture, Interior, 

Product, Graphic, and Fashion design. At only 4.5" deep, 

Leon’s Aaros A10-UT can be converted to a forward-firing 

or down-firing position and placed in any room. With a 

solid aluminum baffle and a highly specialized driver, it 

also offers more tonal balance than traditional large subs, 

according to the company. To demonstrate the possibilities 

for customization, a subwoofer featured on the IDA web-

site includes a black leather-wrapped baffle in a cabinet 

constructed out of solid African Wenge hardwood. Other 

custom options include a zebra wood cabinet and a brushed 

aluminum baffle.

To date, designers from more than 76 countries (on six 

continents) have submitted their work for IDA consid-

eration. The 2011 panel of jurors included: Josh Rubin 

(founder, Cool Hunting), Hans Fonk (editor-in-chief, 

OBJEKT International), Lise Coirier (editor-in-chief, TL), 

Aaron Kenedi (editor-in-chief, Print), William Menking 

(editor-in-chief, The Architect’s Newspaper), and Alice 

Blackwood (editor-in-chief, Design Quarterly). For a com-

plete list of 2011 IDA winners in the Product Design 

category, visit the IDA website at www.idesignawards.com.

Alcons Audio Enters U.S. Market 
Dutch loudspeaker manufacturer, Alcons Audio, has 

announced the formation of Alcons Audio USA, which sees 

the company take its first significant steps toward penetrat-

ing the U.S. market. The move is set to bring the advantages 

of Alcons Audio’s range of Pro-Ribbon solutions—from 

point-source through line-source to line array—to a new 

geographical market. Alcons Audio USA will be headed 

by David Rahn, who most recently served as national sales 

manager at Renkus Heinz, and Pauline Ortiz y Pino, a busi-

ness development specialist. The company will be based in 

Dana Point, CA. 

Klipsch Renovates Website
Klipsch has unveiled a new website renovation that will 

benefit both the overall brand and consumer experience. 

Now more user-friendly, informational, and easy to navi-

gate, the company’s website better mirrors the Klipsch 

persona, providing updated content and features for deal-

ers and consumers. Upgraded design and new technol-

ogy play a major role in the new website. As part of the 

upgrade, Klipsch has partnered with a retail-integrated 

e-commerce solution provider for branded manufacturers, 

distributors, and multi-channel retailers. Consumers will 

benefit from a more convenient and efficient shopping 

experience.  The enhanced site architecture undoubtedly 

makes it easier for consumers to find the products they 

seek, and offers assistance in understanding how to best 

utilize Klipsch Speakers. Photos, videos, and text on the 

website have also been updated to reflect the most up-to-

date and detailed features and benefits available.

A new education center has also been created as an 

overall hub of knowledge, working to expand consumers’ 

understanding of all things audio. It will include a variety 

of tips regarding home theater installation and set up, 

Howard Steps Down
R. Brent Howard, president and founder of TruAudio, 

officially announced that he will be stepping down as presi-

dent of Soundvision Technologies, which houses the brands 

TruAudio, Forge Racks, and FatCat, for personal reasons. 

Over the last six months, Howard had been more involved 

in the design, manufacturing, and logistics of products 

rather than day-to-day operations, so the actual internal 

change should be minimal. Despite the current state of the 

economy, Soundvision’s brands are in great shape, according 

to Howard, and the company will continue to manufacture 

products for the CI industry. Howard clarified that the 

projects he is working on are still within the industry but 

may not be directly connected to TruAudio, Forge Racks, 

or FatCat. W. Bryan Garner, formerly the national sales 

manager for TruAudio, has been named president.

Harary to Start GEM CE
Industry veteran Eli Harary, senior vice president of 

global brand management at Boston Acoustics, is leaving 

the company to start GEM CE, a consulting company 

focused on the audio and CE businesses. No successor has 

been named. Harary, who has worked in the Consumer 

Electronics industry for 40 years, was with Boston Acoustics 

for five years, previously held management positions at 

Infinity and JBL, and owned and operated Paris Audio 

stores in Los Angeles.

His new company, which opens for business August 1, 

offers retail and manufacturer consulting, initially focused 

on home audio but may include some pro audio. At the 

supplier level, he will work with ODM manufacturers and 

brands to aid with brand identity, product design, sourc-

ing, marketing, merchandising, and communications ser-

vices, he said. Retail consulting will include store design.

Harary said he’s leaving Boston Acoustics “in good 

shape” and is “excited about moving on to my next great 

adventure.” Harary started his CE career as owner of 

Paris Audio, which he ran for 19 years and, at one point, 

had three stores. In the early 1990s, Harary left retail to 

join Harman, launching JBL’s Synthesis high-end audio 

systems, and became JBL’s global VP of marketing. He 

later became global brand manager of Harman’s Infinity 

brand, before his promotion to Infinity sales and market-

ing senior VP. He went to Boston Acoustics in early 2006 

as senior VP/GM. Harary’s last day at Boston Acoustics 

was June 17.

Speakers Awarded IDA 
Leon Speakers has been awarded an International Design 

Award (IDA) for the Aaros 10" Ultra-Thin Subwoofer. The 

subwoofer took the Silver Award for Product Design in 

the TV, Video, and Audio Equipment category. The IDA 

recognizes and promotes the world’s most visionary design-

Industry Watch
By Vance Dickason
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along with many other features and educational mate-

rials. Updated Klipsch dealer locator information will 

ultimately assist consumers in finding the nearest loca-

tions so they can see and hear the revolutionary products 

first-hand in the store. To explore the new website and all 

its features, visit http://www.klipsch.com.

Klipsch Group executives Fred Klipsch and Paul Jacobs 

are changing duties at the company, but plan to stay 

as part of a promise by Audiovox, the company’s new 

owner. Audiovox agreed to retain Klipsch management 

and the company’s culture and philosophy, according 

to Audiovox president/CEO Pat Lavelle. Paul Jacobs, 

Klipsch Group president/COO has been promoted to 

president/CEO, and Fred Klipsch has relinquished his 

CEO title, but will remain Klipsch Group chairman. He 

will stand for election to the Audiovox Board of Directors 

at the company’s annual meeting on July 21. The COO 

position will not be filled. Klipsch Group is a wholly-

owned subsidiary of Audiovox, which purchased the 

company in March 2011. Audiovox markets home audio 

speakers and audio electronics under the Klipsch, Jamo, 

Mirage, and Energy brands.

Fred Klipsch has led the organization since 1989, when 

he and wife Judy purchased the company from cousin 

and Klipsch founder Paul W. Klipsch. Paul Klipsch 

started the company in 1946 and died in 2002, at age 98. 

Jacobs joined the company in 1991 as a sales representa-

tive, promoted to regional manager and then to EVP of 

In Europe:

intertechnik.de

In Asia:

baysidenet.jp

In Canada:

solen.ca

Distributed By:

Tel:800-338-0531
725 Pleasant Valley Dr.
Springboro, OH 45066

parts-express.com/vcm

Dayton Audio’s OmniMic is a must-have for system 
integrators, acoustic engineers, and A/V installers. It was 

developed in collaboration with Liberty Audio, inventors of 
the Praxis analysis tool. The OmniMic provides quick and 
accurate measurements that will reduce installation time, 

saving you both labor and money. 

Just open the box and start testing in minutes!

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

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

Try a WT3 and build better speaker systems!
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be the most-owned CE device. Forty percent of televi-

sions in U.S. households are HDTVs, with LCD TVs the 

preferred choice. Internet-connected TVs and 3-D TVs, 

both included in the study for the first time this year, are 

two new products driving video growth. In particular, 

broadband-enabled TVs are expected to have a quick 

uptake, with 10% of consumers planning to purchase an 

Internet-connected TV in the next year. Household pen-

etration for LCD TVs grew the most of any CE device, 

growing 12% year-over-year. Wireless CE products also 

gained momentum among U.S. households. Ownership 

of e-readers doubled to 13% over the past 12 months. 

Additionally, more than one-third of households now 

own a smartphone and almost one in 10 households 

own a tablet computer. These products are expected to 

see increased penetration in the marketplace this year as 

they were among the top devices consumers intend to 

purchase.

Subscriptions to movie rental services experienced a 

40% growth year-over-year. With more than 28 mil-

lion subscribers, content providers have enabled access 

to services directly through displays, game consoles, and 

other set-top boxes connected to the Internet. Greater 

broadband access will continue to increase streaming 

video subscriptions, the study concluded. The study, 

Trends in MRVA Usage, was conducted between January 

27–31. It was designed and formulated by CEA Market 

Research and is available free to CEA member companies 

at members.CE.org. 

Non-members may purchase the study for $999 at the 

CEA Store.

Car Tech Week Raises Tech Awareness 
The Consumer Electronics Association (CEA) held its 

first-ever Car Tech Week at retailers nationwide ending 

Friday, May 27. CEA has worked with manufacturers, 

retailers, and installers to raise consumer awareness about 

in-vehicle and 12-V technologies and demonstrate to 

consumers the many benefits of these products. For a 

complete list of companies and retailers participating in 

Car Tech Week, go to www.digitaltips.org. 

Retailers hosted special events, promotions, and dem-

onstrations with knowledgeable staff, including installers 

certified by the Mobile Electronics Certified Professional 

(MECP) designation from CEA, to show consumers how 

innovative technologies can be easily used in their cars to 

keep them safe, entertained, and informed.

The MECP program is the only nationally recognized 

program that certifies mobile electronics installation 

technicians and salespeople on the installation techniques 

and capabilities of automotive information technology, 

entertainment, navigation and safety/security systems. 

Sales of in-vehicle technology will reach a projected $9.3 

billion in 2011—more than 2% higher than 2010 and 

more than 12% higher than 2009.  Additionally, CEA 

expects a record line-up of automotive electronics exhibi-

tors at the 2012 International CES, January 10–13, 2012, 

in Las Vegas.  Audi, Ford, GM Onstar, Kia, and Toyota will 

sales and marketing. As COO, he was responsible for all 

national and international company operations, includ-

ing the strategic direction of the Klipsch, Jamo, Mirage, 

and Energy brands. Jacobs becomes CEO following the 

company’s most profitable year to date in 2010, said Fred 

Klipsch, “and the momentum continues to build with 

the introduction of over 30 new products this year.” The 

group’s international sales have grown from 5 to 40% of 

volume in the past five years, with the Klipsch, Jamo, and 

Energy brands sold in China, other Asia/Pacific coun-

tries, Australia, Russia, South America, and throughout 

Europe, the Middle East, and Africa.

Velodyne Expands Distribution
Powered-subwoofer supplier Velodyne has expanded 

distribution of its Chrysalis Acoustics brand of pow-

ered subwoofers to multiple regional distributors in 

the U.S. and Canada to better reach custom installers, 

the company announced. The brand, launched in May 

2008, was originally developed by Velodyne to target 

national catalog distributors, who remain the core of 

the business. The products include in-room and in-wall 

subwoofers. The new distributors are Allnet Distributing 

(Illinois, Wisconsin, Indiana, and Kentucky), Big Dog 

Distributing (Atlanta, Ga. and Nashville, Tenn.), Bursma 

Electronic Distributing (Michigan, Ohio and Western 

Pennsylvania), Cardinal Sales (New York City) and 

Pacific Cabling Solutions (British Columbia, Canada). 

The distributors sell Chrysalis products to dealers pre-

approved by Velodyne. Chrysalis offers four series: the 

Install Advantage series of in-wall subs; the Photon series 

of small, Class-D-powered in-room subs; the Bass Matrix 

series of DSP-equipped subs with remote controls; and 

the Starfire series of subs promoted as affordable and styl-

ish. Velodyne-brands subs are sold through reps as well 

as through regional distributors, whose dealers must be 

preapproved to get the products.

U.S. Consumer Spending Drops
The average U.S. household spent $1,179 on consumer 

electronics (CE) products in the past 12 months, down 

$201 from last year’s findings, according to a new study 

released by the Consumer Electronics Association (CEA).

CEA’s 13th annual Household CE Ownership and 

Market Potential Study found that the average adult 

spent $652 on CE products in the past 12 months, down 

from $794 the 12 months prior. Women spent, on aver-

age, $520 on CE, down $111 from last year’s study. Men 

reported personally spending $793, down $176 from 12 

months ago. The average household reports owning 24 

discrete CE products, down slightly from 25 devices last 

year. Consumer ownership of most devices has increased 

despite consumers spending less on CE in the past year. 

Several factors have led to a decrease in spending, includ-

ing changes in consumer purchase patterns, product 

consolidation, decreasing price points, and the high 

unemployment rate.

The study also found that video products continue to 
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be coming back to the show in 2012, and Mercedes returns 

to the show for the first time since 2001. With a record six 

automotive companies onsite, in-vehicle technology exhibits 

at the 2012 International CES will span more than 80,000 

net square feet of exhibit space.

Harman Offers Training Programs
Harman JBL Synthesis is offering training and certifica-

tion programs for its ARCOS Adaptive Room Correction 

and Optimization System. To receive ARCOS certifica-

tion, installers, distributors, or acoustical/theater design 

consultants must complete a training program given 

by JBL Synthesis. Certification is given at two levels, 

Master and Standard. Completing the Standard-level 

course will qualify the attendee to calibrate JBL Synthesis 

systems using ARCOS. Completing the Master-level 

course will give a person Standard-level training, and 

additional training that makes them factory authorized to 

qualify a JBL Synthesis/Harman High Performance AV 

(HPAV) installation as a Factory-Certified JBL Synthesis 

Calibrated Theater.

To complete the Standard level course, an attendee 

must be an employee of an authorized JBL Synthesis U.S. 

dealer or international distributor, and must complete 

the ARCOS factory calibration training course with JBL 

Synthesis Field Application Engineer. For completion of 

the Master level course, a participant must currently oper-

ate or be an employee of an acoustical consulting or the-

ater design firm, purchase an ARCOS calibration kit, and 

pay an annual usage license. In addition, a Master-level 

company cannot be an installer or integrator of home the-

ater products. Upon completing the Master-level course, 

attendees will receive a Certificate of Completion, an offi-

cial listing on all HPAV websites (JBL Synthesis, Lexicon, 

Mark Levinson and Revel), and access to software updates 

and technical support. 

The first Harman ARCOS Calibrator Training Master-

Level Course was held March 15–16, 2011 at the Harman 

Northridge, CA facility. The following consultants attend-

ed: Keith Yates (KYDG), Anthony Grimani (PMI), Adam 

Pelz and Jim Harber (Quest Acoustical Interiors). 

Best Buy’s Sales Drop
Increased promotions, higher transportation costs, and 

disrupted digital imaging shipments contributed to soft 

sales and falling profits during Best Buy’s first fiscal quarter. 

Net earnings declined 12.3% to $136 million for the three 

months, ended May 28, on net revenue of $10.9 billion, a 

1.4% gain. Comp-store sales slipped 1.7% company-wide. 

In the U.S., revenue was essentially flat at $7.9 billion while 

comp-store sales fell 2.4%. Operating income declined 21% 

to $234 million, compared with a 10% decline company-

wide to $282 million.

U.S. gross profit declined 3% to $2 billion, compared 

with a 6% increase overseas to $798 million, as the domestic 

gross profit rate declined by 60 basis points. Best Buy attrib-

uted the drop to increased promotions to drive improved 

revenue; industry-wide supply interruptions of digital imag-
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ing products due to the earthquake and tsunami in Japan; 

higher transportation costs; and a large, annual vendor 

rebate in the first quarter of 2010 that impacted year-over-

year comparisons. Partially offsetting the declines was a 28% 

spike in cell phone sales, a 12% increase in online revenue, 

and a 20% increase in subscriptions and other “connection” 

sales in the U.S. The company also pointed to strength in 

mobile computing and tablets, as well as e-readers, appli-

ances and warranty, and repair and installation services, 

but reported weakness in TV, digital imaging, and physical 

media.

Broken out by category, domestic store sales for the newly 

combined computing and mobile phone categories rose 

4.7%, to 40% of the mix; major appliance sales rose 2.9%, 

to 6% of the mix; CE products, including TV and digital 

imaging, declined 6.8%, to 35% of the mix; entertainment, 

including music and movies, fell 13.1%, to 12% of the mix; 

and services remained flat at 6% of the mix.

New Engineering Briefs for AES Conventions
While the usual Call for Papers was issued for the upcom-

ing Audio Engineering Society (AES) 131st Convention—

taking place this year in New York City, October 20–23—

something new has been added, Engineering Briefs. 

According to the AES, AES convention attendees have 

expressed a desire for more application-oriented papers. The 

current Convention Papers and Posters are often research-

oriented, but the AES has a lot of engineers and practitio-

ners who would appreciate presentations of a more practical 

nature. At the London AES Convention, the AES instituted 

a new presentation format, called Engineering Briefs, which 

are now available on the AES website. 

These are intended to be short verbal talks or poster pre-

sentations that will be of interest to AES members. For the 

New York convention, posters or short 15-minute verbal 

presentations will be allowed. Contributors to the 131st 

Convention had to supply a short synopsis by July 15, 2011, 

to indicate their desire to present an Engineering Brief, fol-

lowed later by an electronic manuscript. These manuscripts 

will be freely available for download for any AES member 

during and after the Convention, but there will be no paper 

copies.

Topics for the Engineering Briefs can be wide-ranging, 

such as studio experience, equipment construction, new 

loudspeaker concepts, room acoustic measurements, analysis 

of audio equipment, and project studio startups, to name just 

a few. Relaxed reviewing of submissions will consider mainly 

whether they are of interest to AES convention attendees 

and are not overly commercial. Double-column electronic 

manuscripts following the prescribed template will be 

restricted to four pages in length, and are due by August 30, 

2011. For more information on the new Engineering Brief 

format, visit the AES website at www.aes.org.

ALMA Winter Symposium 2012 Program and Call 
for Papers

ALMA, the International Loudspeaker Association, is 

pleased to announce new dates and a new location for the 
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2012 Winter Symposium. ALMA will meet starting on the 

last day of CES, Friday, January 13, and Saturday, January 

14, and will meet in a new location, the Riviera Hotel, in 

Las Vegas. The theme of the Winter Symposium program 

is “Loudspeakers: The Next 50 Years.”

The ALMA Winter Symposium will overlap and parallel 

The International Conference on Consumer Electronics 

(ICCE), presented by the IEEE Consumer Electronics 

Society, which will take place January 13–16, in the North 

Hall of the Las Vegas Convention Center, an easy commute 

to The Riviera. 

ALMA’s board of directors, in consideration of the pro-

gram theme relating to the future of loudspeakers, agreed 

to facilitate opportunities for knowledge-sharing by paral-

leling the two programs and moving to this new location. 

The ICCE is where key technologies, products, services, 

and architectures for consumer entertainment and informa-

tion delivery are first presented (see www.icce.org for more 

information). 

Winter Symposium exhibitor and attendee information 

will be posted soon on ALMA’s website. Hotel rooms 

are blocked at The Riviera under the CES from January 

6–15 and under ALMA, the International Loudspeaker 

Association, from January 13–16. 

A Call for Papers has been issued for ALMA 

International’s 2012 Winter Symposium. Technical 

papers are invited and abstracts will be evaluated on the 

basis of their overall quality and relevance to the theme of 

the symposium, relevance, and value to the loudspeaker 

industry, and practical feasibility and usage of topic and 

information presented. Each paper session is scheduled 

to last 30 minutes, and up to four papers will be selected. 

Presenters should submit to ALMA:

reprinting in pre-symposium promotional literature

-

phy of the presenter(s)

The closing date for the submission of abstracts is 

September 15, 2011. Notification of Presenters will be by 

October 15, 2010. Presenters must be able to supply cop-

ies of thier presentation in electronic format (PowerPoint, 

MS Word or PDF) by December 15, 2011. Submissions 

should be e-mailed to management@almainternational.

org. For more information, visit the ALMA website, at  

www.almainternational.org.     VC
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The 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. 

DIAPHRAGM FOR FULL RANGE BOXLESS   
ROTARY LOUDSPEAKER DRIVER
Patent Number: US 7,860,265

Granted: December 28, 2010

Inventors: John Joseph Gaudreault (Omaha, NE)

Assignee: None Listed

Filed: July 30, 2007

US Class: 381/423, 1 Claim, 8 drawings

ABSTRACT FROM PATENT
The design of a diaphragm (Fig. 1) for a rotary loud-

speaker driver that eliminates phase cancellation eliminates 

the necessity of a box to acoustically isolate the front sound 

from the back. The key 

element of the design of 

the diaphragm is to use 

a cross section of at least 

three equal sides. 

This allows for the 

long sides of the dia-

phragm to create essen-

tially positive pressure 

only as it rotates and 

creates a very rigid struc-

ture. Further by sizing 

the cross section to the 

width of the highest fre-

quency to be produced 

you allow for a nearly 

perfect 360° radiation at 

all frequencies.

INDEPENDENT CLAIM
A diaphragm for a rotary loudspeaker driver that radiates 

sound at all frequencies in its range in a 360° horizontal 

pattern and can function as a full-range driver or can 

be implemented as a limited frequency range driver and 

that eliminates phase cancellation: (a) comprising the 

diaphragm structure with sides that have parallel and 

straight edges and the edges of each of these sides are 

parallel with the central axis of rotation, each of these 

sides being a simple rectangle, and the diaphragm’s cross 

section has at least three equal sides and is light and 

rigid (b) the diaphragm has a structure on both ends of 

its axis for attaching bearings and one or more electric 

motors to a rigid structure or frame (c) the diaphragm 

that has at least three sides and when rotated along its 

central axis creates a positive pressure in the surround-

ing medium on all sides parallel to the axis of rotation 

and is not subject to phase cancellation of front and 

back waves (d) the diaphragm in which the width of 

each side is equal to the width of the wavelength of the 

highest frequency that is to be radiated uniformly in the 

horizontal plane (e) whereby the diaphragm may radiate 

sound evenly at all frequencies within its range in a hori-

zontal 360° pattern and vertically along its entire length. 

 

REVIEWER COMMENTS
Disclosed is a new type of loudspeaker system architecture 

based on a rotary motor driving a three-sided diaphragm 

transducer. The transducer operates in free air, without a 

baffle and the “diaphragm” is shaped as an extended triangle 

with each of the three sides elongated to form a vertical 

line source with a horizontally omnidirectional wave front. 

This diaphragm assembly rotates back and forth, clockwise/

counter clockwise, similar to the oscillations of a washing 

machine.

The inventor claims that the device has no phase cancella-

tion and a perfect 360° horizontal radiation pattern.

Rotary woofers have been developed in the past, most 

notably Danley U.S. 4,763,358 and U.S. 5,140,641, and 

Hisey U.S. 5,825,901, all of which are similar to this new 

invention, but the prior art devices are baffled and mounted 

in an enclosure, with isolation between the positive and 

negative wave fronts. These devices had high acoustic out-

put capability at low frequencies, but also suffered from 

restricted high-frequency bandwidth, noise problems, and 

substantial frictional losses. This new device eliminates the 

isolation baffle and enclosure, reducing noise and frictional 

losses; but it also removes isolation of the positive and nega-

tive wave fronts, operating similarly to a raw transducer in 

free air without enclosure or baffle.

The preferred embodiment of the new device had a dia-

phragm width of ¾" on each of the three surfaces, and a 

height of 48". The notion of the inventor was to have the 

width of the diaphragm comparable to the wavelength of 

the highest frequency of interest. Claims for a device of 

this size were a high frequency extension of at least 18 kHz. 

There were no guidelines or parameters for what sets the 

low frequency capability.

The rotational movement of each of the three surface 

sides of the elongated triangle-form diaphragm, is such 

that half of the surface is rotating in a positive direction 

and half of the surface is pulling back in a negative direc-

tion, which would substantially cancel out low frequency 

response below a specific frequency relating the size of the 

diaphragm, creating a high-pass characteristic of 6 dB per 

octave down to the resonant frequency of the transducer. 

The good news is that the resonant frequency may be effec-

tively very low, below 20 Hz, due to the design’s ability to 

incorporate very high rotational compliance. 

The inventor did not provide any measurements of the 

device, or even simulated performance, which is always a bit 

suspect in a patent, particularly when a device is this far off 

Fig. 1 - U.S. Patent 7,860,265.

Acoustic Patents
By James Croft, Croft Acoustical
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the beaten path and includes questionable attributes.

There are two aspects of this design that raise concern. 

First, the low frequency capability would appear to be self-

cancelling, with the apparent opposite phases being radiated 

off of each diaphragm surface. Again, the fall-off rate is only 

a slow 6 dB/octave below the cutoff frequency, but that cut-

off frequency may be well above 1 kHz for the given design 

example that is claimed to be a “full range” device.

A second issue is the phase variations off the diaphragm 

surfaces and what artificial spatial effects the device might 

exhibit. If one reviews the comments on the PlanotSpeaker.

com website, both by the inventor and users of the system, 

they suggest that one can use a single device and still achieve 

a spacious sound field even in mono, with sound sources 

appearing far removed from the location of the device. 

Some listeners even suggested being able to hear sounds 

coming from behind them. This would indicate that a 

rather severe phase anomaly is being generated by the sys-

tem, which is consistent with an analysis of the wave launch 

characteristics of the rotational, open baffle diaphragm. A 

phase coherent line source should, when fed a mono signal, 

maintain a well-anchored and focused image.

There are some attributes that should be positive, such as 

the fact the diaphragm surfaces can be so small, it should be 

possible to have the diaphragm breakup modes be very well 

behaved. It should also be possible to make effective moving 

mass and moment of inertia quite small. The inherent abil-

ity for the system to be expressed as a seamless line source 

should have a good result. It is clearly an interesting, innova-

tive concept, but it remains to be seen as to whether it can 

be a practical device in terms of delivering lower frequency 

acoustic output and also whether it can project an accurate 

sonic image.

I look forward to seeing some test results and hearing a 

demo.

WAVEGUIDE ELECTROACOUSTICAL 
TRANSDUCING 

Patent Application Number: US 2009/0214066

Published: August 27, 2009

Inventors: Robert Preston Parker (Westborough,

MA); Eric J Freeman (Sutton, MA); Jeffrey J Hoefler

(Westwood, MA)

Assignee: Bose Corporation

Filed: February 21, 2008

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

REVIEWER COMMENTS
Bose has been refining the high efficiency, lossless, quarter-

wave resonant pipe approach to low frequency reproduc-

tion since their first tuned pipe patent (U.S. 4,628,528) 

and products (Acoustic Wave Music System and the Bose 

Cannon) in 1984. The original device had a waveguide 

attached to the backside of the woofer/transducer and a sec-

ond, shorter waveguide attached to the front of the woofer. 

More recent expressions of the Bose waveguide architec-

tures have incorporated a singular waveguide loading just 

one side of the woofer diaphragm, with the other side of 

the woofer diaphragm radiating directly into the listening 

environment. 

With this approach there remains a problem that is the 

scourge of all quarter wave pipe and transmission line 

systems; the problem of a significant dip in the amplitude 

response at the frequency for which the pipe/waveguide 

length is equal to one-wavelength. This problem exists 

simply because the back wave of the transducer is out of 

phase with the front wave. So, after the rear wave travels one 

wavelength, the phase rotates 360°. Therefore the output at 

the waveguide exit is out of phase with the direct radiation 

of the front side of the transducer diaphragm, resulting 

in destructive interference between the output from the 

waveguide exit and the radiation from the direct radiating 

surface, causing a reduction in acoustic output from the 

loudspeaker apparatus at the one-wavelength cancellation 

frequency. For a 25-Hz quarter-wave pipe, this cancellation 

shows up at approximately 100 Hz. 

One solution to this problem was expressed in an earlier 

Bose patent, U.S. 7,426,280, reviewed in a previous issue 

of Voice Coil. The solution presented in this invention 

comprises a loudspeaker assembly, including an acoustic 

waveguide with at least one electroacoustic driver mounted 

in the waveguide such that a first surface radiates sound 

waves into the waveguide so that sound waves are radi-

ated from the exit of the waveguide. An acoustic volume is 

acoustically coupled to the acoustic waveguide. The acoustic 

volume operates as a Helmholtz absorption chamber that 

is tuned to the 1-wavelength cancellation frequency of the 

waveguide. Applying this approach, the waveguide energy 

is reduced over a narrow band centered at the 1-wavelength 

frequency, thereby substantially eliminating the destructive 

interference of the waveguide output and the direct output 

of the electroacoustic driver.

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

application of the Helmholtz chamber, both smoothes 

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

quency-range by approximately one octave. The improved 

waveguide technology is incorporated into the new Bose 

VideoWave 46" television, which utilizes six miniature 

woofers coupled to the waveguide. As quarter-wave pipe 

woofer systems go, this one should operate effectively; with 

smoother response than most prior art quarter wave pipe 

topologies.

HIGH OUTPUT SUB-WOOFER
Patent Number: U.S. 7,953,239

Granted: May 31, 2011

Fig. 2 - U.S. Patent 2009/0214066.
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Inventors: William Andrew

Decanio (Castaic, CA)

Assignee: Harman International Industries,

Incorporated (Northridge, CA)

Filed: February 16, 2007

U.S. Class: 381/349, 15 Claims, 2 drawings

ABSTRACT FROM PATENT
For a speaker system (Fig. 3) that contains an enclosure 

having at least six sides, at least two active transducers are 

mounted inside the enclosure. Each active transducer is ori-

ented to project from one of the sides. At least four passive 

radiators are mounted inside the enclosure. Each passive 

radiator is oriented to project from one of the sides. The 

number of active transducers and passive radiators equals 

the number of sides on the enclosure.

INDEPENDENT CLAIM
A speaker system comprising: an enclosure having at least 

six sides; at least two active transducer assemblies, each 

active transducer assembly including at least one active 

transducer, mounted on the enclosure, each active trans-

ducer assembly oriented to project from opposite sides of 

the enclosure; and at least four passive radiator assemblies, 

each passive radiator assembly including at least one passive 

radiator, mounted on the enclosure, each passive radiator 

assembly oriented to project from opposite sides of the 

enclosure, where the number of active transducer assem-

blies plus passive radiator assemblies equals the number of 

sides on the enclosure.

A system comprising: an external amplifier connected 

to a plurality of speakers, the amplifier operable to couple 

audio signals to the speakers; at least one of the plurality of 

speakers including a subwoofer, the subwoofer having: an 

enclosure with at least six sides; at least two active trans-

ducer assemblies mounted on the enclosure, each active 

transducer assembly is oriented to project from opposite 

sides; and at least four passive radiator assemblies mounted 

on the enclosure, each passive radiator assembly is oriented 

to project from one of the sides, where the number of active 

transducer assemblies plus passive radiator assemblies equals 

the number of sides on the enclosure.

REVIEWER COMMENTS
For the last two decades high-out-

put, deep-bass capability in compact 

subwoofers has been a significant mar-

ket demand and engineering chal-

lenge. One challenge faced by speaker 

designers is making subwoofers more 

compact without losing cubic volume 

displacement capability. This is in 

respect to both excursion and dia-

phragm surface area. While there has 

been significant and successful devel-

opment achieving very high X-max 

drivers, the smaller and smaller enclo-

sure dimensions have restricted the 

maximum diameter and surface area of the transducer 

diaphragm.

To minimize excursion in the active driver(s) it is standard 

to implement the enclosure system as a Helmholtz resona-

tor, with a passive acoustic radiator such as a vent or passive 

diaphragm radiator. Due to high acoustic masses required 

in small bass reflex enclosures, the vent size tends to be too 

large to be practical, so high mass passive diaphragm radia-

tors are the common choice. It is generally understood that 

the passive radiator cubic volume displacement requirement 

is at least twice that of the active driver.

An additional issue in these small low-frequency enclo-

sures is that of vibration and, in some cases, enclosure 

“hopping” due to very high forces causing the small, 

relatively lightweight enclosure to move about. This has 

been substantially cured by applying active drivers to 

opposite sides of the woofer enclosure, which minimizes 

the vibrations by way of opposing cancellation. Reduced 

size while maintaining extended low-frequency bandwidth 

has been successfully realized from a number of different 

approaches, but large-signal, low-distortion capability at 

the lowest frequencies continues to be a challenge in the 

miniaturized devices.

In an attempt to address the above issues, the invention 

provides a speaker system that includes a standard enclo-

sure with six sides. Two active transducers are mounted on 

opposite facing enclosure sides, and four passive radiators 

are mounted on the remaining four sides of the enclosure. 

Each passive radiator is mounted on opposite enclosure 

sides to enable acoustic summation and address mechanical 

force cancellation. 

In summation, the number of active transducers and pas-

sive radiators used in the system equals the number of sides 

on the enclosure to maximize the total diaphragm area for a 

given enclosure surface area. There is no discussion of how 

this system would be mounted on the floor. It is assumed 

that one surface of the enclosure could face downward, with 

standoffs creating a slot-loaded exit for the diaphragm on 

that particular surface, be it active or passive.

One mounting approach to this type of system that has 

been used in the past is to mount the enclosure on a point 

that is the intersection of three sides providing a "sus-

pended" appearance that enables all diaphragms to radiate 

freely, with equivalent loading, and 

provides an interesting appearance. 

In the prior art, there have been 

enclosures with an active driver 

and passive radiators on all remain-

ing sides, active drivers on all sides, 

and enclosures with multiple active 

transducers and multiple passive 

radiators, but, it is possible that 

there has not been a commercial 

device that fully duplicates the 

exact architecture of the device 

disclosed in this patent. Properly 

implemented, it should be a very 

effective subwoofer system.     VC
Fig. 3 - U.S. Patent 7,953,239.
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is attached to an interior post. Part of the reason for this is 

that the only thing that was patented on the first Vifa XT 

ring dome was the phase plug. 

However, I don’t think this patent was ever too rigorously 

enforced as I have seen a number of them made in China. 

SB stands for Sinar Baja, which is a large OEM driver 

manufacturer located in Indonesia, however, the driver line 

is the brainchild of David Stephens, former U.S. represen-

tative of DST, who employs former Vifa/Scan-Speak engi-

neers Ulrik Schmidt and Frank Nielsen of Danesian Audio 

for the transducer designs. Danish Sound Technology, if 

you are new to the industry, was bought out by Tymphany, 

and at its peak included the Vifa, Peerless, and Scan-Speak 

transducer brands.

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

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

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

- Adhesive coated custom cut forms and Collars.

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

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

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

Visit us on the web at www.precisioneconowind.com

- Highest quality domestic or imported coils.

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

audio, home theater, and automotive aftermarket

SB Acoustics and Parts 
Express Home Audio Drivers
By Vance Dickason

Both of the drivers submitted for this month’s issue are 

for home audio applications. From SB Acoustics, their 

SB29RDNC-C000-4, a neodymium motor ring dome 

tweeter, and from Parts Express OEM unit, Dayton audio, 

a 6.5" neodymium motor full-range, the PS180-8.

This month, SB Acoustics sent Voice Coil their neo-

dymium 29-mm ring dome, the SBRDNC-C000-4. I 

reviewed the ferrite version of this SB Acoustics neo tweeter, 

theSB29RDC-C000-4 in the August 2009 issue of Voice 

Coil. Features include a 29-mm wide surround coated 

cloth ring type diaphragm, an injection molded rear cavity, 

neodymium motor magnet, foam mounting gasket and 

gold-plated terminals. Unlike the ring domes from Vifa and 

Scan-Speak, the SB version does not use an external phase 

plug, but simply has an indent where the center of the dome 
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Fig. 2 - SB Acoustics SB29RDNC-C000-4 on-axis response.
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Fig. 1 - SB Acoustics SB29RDNC-C000-4 free-air impedance plot.
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Testing commenced using the LinearX LMS analyzer to 

produce the 300-point impedance sweep, which is illus-

trated in Fig. 1. The Ferro fluid damped resonance occurs 

at a fairly low 673Hz. With a 3.0 Ω DCR, the minimum 

impedance for this tweeter is 3.2 Ω at 2.78 kHz. 

Next I recess mounted the SB tweeter in an enclosure that 

had a baffle area of 10"× 8" and measured the on and off-

axis frequency response with a 100-point gated sine wave 

sweep at 2.83V/1m. Fig. 2 shows the on-axis response to 

be a very flat +/-2.8 dB from 890Hz-26 kHz, and within 

its operating range, 3.5 kHz-20 kHz, a very flat +/-1dB. 

Fig 3 depicts the on and off-axis response of SB29RDNC, 

with the off-axis curves normalized to the on-axis response 

in Fig. 4. I noted that the 30° off-axis is very similar to the 

Vifa XT ring dome 30° off-axis curve, a tweeter which gets 

sometime criticized for its somewhat substandard power 

response, but at the same time also has one of the more 

musical timbres in the field of medium cost 1" soft domes. 

The two-sample SPL comparison is illustrated in Fig. 5, 

indicating the two samples were very closely matched, 

pretty much what I would expect from a tweeter designed 

and QC set up by a pair of former Vifa engineers. 

The next test procedure was to use the Listen Inc. 

SoundCheck analyzer and SCM ¼" microphone (pro-

vided courtesy of Listen Inc.) to measure the impulse 

response with the tweeter recess mounted on the test baffle. 

Importing this data into the Listen Inc. SoundMap soft-

ware produced the cumulative spectral decay plot (water-

fall) given in Fig. 6. and Fig. 7 is a Short Time Fourier 

Transform (STFT) displayed as a Surface Plot. For the final 

test procedure, I set the 1m SPL to 94dB (2.63V) using a 

Data Measured: Jun  3, 2011  Fri 11:06 am Data Measured: Jun  3, 2011  Fri 11:09 am

Person:

Company:

Project:

File: VC May 11.lib

Jun 21, 2011

Tue  9:08 am

4.6.0.371

May/29/2007

N
o

te
s

M
a
p

52: sb tw 0

53: 15

54: 30

55: 45

300  Hz 500 1K 2K 5K 10K 20K 40K

dBSPL

55

60

65

70

75

80

85

90

95

100

105

110

115

SPL vs Freq

Fig. 3 - SB Acoustics SB29RDNC-C000-4 horizontal on and off-axis 

frequency response (0 deg. = solid; 15° = dot; 30° = dash; 45°. = 

dash/dot).
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noise stimulus, and measured the 2nd and 3rd harmonic 

distortion at 10cm, depicted in Fig. 8. For more informa-

tion on this and other SB Acoustics drivers, visit the SB 

Acoustics website at www.sbacoustics.com.

The second driver to be tested this month is a new one 

from Parts Express Dayton OEM division, the full-range 

6.5" PS180-8. Large diameter (5.25"-8") full-range driv-

ers have a rather cult following in the world of audiophile 

home speakers, both manufactured and DIY built. Fostex 

was probably one the early providers of transducers for this 

type of driver and is still popular today. Other driver manu-

facturers such as Lowther and Mark Audio have also figured 

prominently in this type of format. When I was a judge at 

Saati has woven the Acoustex 
line to ensure predictable
sound transparency, consistent 
acoustical damping for tweeters,
planar speakers, headphones, mic wind 
screens, mobile devices & other transducers

� Acoustically transparent mesh
� Acoustical damping barriers
� Moisture and dust protection
� Conductive screens -EMI/RFI shielding
� Regulates and controls airflow
� Fabric dyed to any color
� Hyphobe™ water-repellent treatment
� Special MET™ metallized finishes

REFINE YOUR DESIGNS AND 
CONTROL OVERLOOKED VARIABLES 
WITH SAATI ACOUSTEX MESH

Transparency Damping

ACOUSTEX LINE

006-010-020-025-032-045-065-075-090-145-160-260

ITALY
39-031-891333
Paolo Debandi
PDebandi@saati.com

USA
914-232-7781
Paul Cylenica
PCylenica@saati.com

CHINA
86-13821090034
Fabrizio Legrenzi
FLegrenzi@saati.com

CONTACT

Fig. 7 - SB Acoustics SB29RDNC-C000-4 SoundCheck STFT Surface  

intensity plot.

Fig. 6 - SB Acoustics SB29RDNC-C000-4 SoundCheck CSD 

Waterfall plot.

Fig. 8 - SB Acoustics SB29RDNC-C000-4 SoundCheck Distortion plots.
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heat sink for the neodymium motor. The cone assembly is 

comprised of a light-weight paper cone and paper whizzer 

cone to extend the upper frequency response. Compliance 

is provided by an “M” shaped pleated cloth surround, 

making the format a lot like a pro sound driver, using the 

same techniques to achieve high efficiency. This was done 

so as to make the driver easier to drive with low Watt class 

A amplifiers such as single triode tube designs. Remaining 

compliance comes from a 3.5" diameter flat cloth spider.

The motor design on the Dayton PS180 is rather sophis-

ticated (due in part to the transducer consulting work 

performed by Patrick Turnmire of Red Rock Acoustics) and 

includes and undercut T-pole with a copper cap as well as 

a copper plated articulated phase plug/shorting gap glued 

to the top of the pole (this will be obvious when you see 

the shallow reactive upper rise in the drivers 1V impedance 

curve). 

The neodymium ring magnet motor is FEA designed 

using a 1" diameter voice coil with copper wire wound on 

a non-conducting Kapton former. Motor parts, the T-yoke 

and front plate are coated with a black heat emissive coat-

ing for improved cooling (no other vents such as pole or 

peripheral back plate vents are used). Last the voice coil is 

terminated to a pair of chrome color coated push terminals. 

Cosmetically speaking, this is very good looking driver.

I began analysis of the PS180 using the LinearX LMS ana-

lyzer and Vibox to create both voltage and admittance (cur-

rent) curves with the driver clamped to a rigid test fixture 

one of Parts Express's sponsored DIY speaker contests a few 

years back, certainly large diameter (6.5" and 8") full-range 

drivers were well represented. The feeling among the group 

of practitioners in this narrow spectrum of loudspeaker 

design formats is that a well executed full-range 6.5" is 

capable of providing the most “realistic” audio experience of 

any other format. Enter the new Dayton PS180 full-range 

6.5" neodymium motor transducer.

Starting with the frame, PE utilized cast aluminum frame 

incorporating six 5mm diameter vent holes in the area below 

the spider mounting shelf, plus the frame well as providing a 

Seems simple enough.
Since 1994, the B&C DE75 two inch high frequency driver has been 
an industry leader. Since 1994, every DE75 has sounded identical. 

We understand that consistency is critical. Getting a sample 
to sound great seems simple enough. 
Getting the next 25,000 to sound the same? 
Not so simple.
 
Tradition. Dedication. Knowledge.

B&C SPEAKERS spa

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

www.bcspeakers.com made in Italy

DE75. DE75. DE75. DE75. DE75. DE75. DE75. DE75. DE75. DE75. 
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Fig. 9 - Dayton PS180 full-range free-air impedance plot.
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in free-air at 0.3V, 1V, 3V, 6V and 10V. As with almost all 

6.5" drivers, the 10V curves were too nonlinear for LEAP to 

get a reasonable curve fit and were discarded. As has become 

the protocol for Test Bench testing, I no longer use a single 

added mass measurement and instead used actual measured 

mass, but the manufacturers measured Mmd data (6.28 

grams). Next, the remaining eight 550-point stepped sine 

wave sweeps for each PS180 sample were post-processed 

and the voltage curves divided by the current curves (admit-

tance) 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 

software. 

Since the most Thiele-Small data provided by the major-

ity of OEM manufacturers is generated using either the 

standard model or the LEAP 4 TSL model, I additionally 

created a LEAP 4 TSL parameter set using the 1V free-air 

curves. The complete data set, the multiple voltage imped-

ance curves for the LTD model (see Fig. 9 for the 1V free-

air impedance curve) and the 1V impedance curve for the 

TSL model were selected in the transducer derivation menu 

in LEAP 5 and the parameters created for the computer 

box simulations. Table 1 compares the LEAP 5 LTD and 

TSL data and factory parameters for both of Parts Express 

PS180-8 samples.

LEAP parameter Qts calculation results for the PS180 ACO Pacific, Inc. 
2604 Read Ave., Belmont, CA 94002, USA

Tel: 650-595-8588 Fax: 650-591-2891
www.acopacific.com   sales@acopacific.com
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Table 1 – Dayton PS180-8 Full-range

 TSL model   LTD mode Factory
 sample 1   sample 2      sample 1   sample 2  
FS 55.9Hz     51.7Hz  54.2Hz     50.1Hz 48.2Hz   
REVC 6.38 6.18 6.38 6.18 6.32   
Sd 0.0137      0.0137 0.0137     0.0137 NA
QMS 4.16 5.91  4.09        6.13             3.86   
QES 0.31 0.27  0.34        0.30             0.24  
QTS 0.29 0.27 0.31 0.29 0.23     
VAS 29.9 ltr      35.0 ltr 2.1 ltr 37.6 ltr           40.5 ltr   
SPL 2.83V 94.2dB     94.3dB  93.6dB     93.8dB          94.7dB    
XMAX 4.6mm     4.6mm 4.6mm 4.6mm 4.6mm  
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were somewhat higher compared to the factory data. 

Although the preliminary factory data showed some varia-

tion, I followed my usual protocol and proceeded setting 

up computer enclosure simulations using the LEAP LTD 

parameters for Sample 1. Two computer vented box simu-

lations were programmed into LEAP 5, one QB3 with a 

0.34ft3 volume tuned to 67Hz and an Extended Bass 

Shelf (EBS) vented enclosure with a 0.73ft3 volume tuned 

to 60Hz, both enclosures simulated with 15% fiberglass 

damping material.

Fig. 10 displays the results for the Dayton PS180-8 in 

the two vented boxes at 2.83V and at a voltage level suf-

ficiently high enough to increase cone excursion to Xmax 

+ 15% (5.3mm for the PS180). This produced a F3 fre-

quency of 89Hz (F6 = 75Hz) for the QB3 enclosure and 

–3dB = 60Hz (F6 = 53Hz) for the EBS vented simulation. 

Increasing the voltage input to the simulations until the 

maximum linear cone excursion was reached resulted in 

102.7dB at 7.5V for the QB3 enclosure simulation and 

101dB for the same 7.5V input level for the larger vented 

box (see Figs. 11 and 12 for the 2.83V group delay curves 

and the 7.5V excursion curves). Note that because both 

drivers reach maximum excursion at about 20Hz, a steep 
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Fig. 11 - Group Delay curves for the 2.83V curves in Fig.10.
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Fig. 12 - Cone excursion curves for the 7.5V curves in Fig. 10.

Fig. 15 - Klippel Analyzer Mechanical Stiffness of Suspension Kms  

(X) curve for the Dayton PS180.

Fig. 13 - Klippel Analyzer Bl (X) curve for the Dayton PS180.

Fig. 14 - Klippel Analyzer Bl Symmetry Range curve for the Dayton 

PS180.
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24dB/octave high-pass filter would increase the power han-

dling of both box examples but a substantial margin.

Klippel analysis for the Dayton 6.5" full-range (our ana-

lyzer is provided courtesy of Klippel GmbH), 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. 13-16. 

This data is extremely valuable for transducer engineering, 

so if you don’t own a Klippel analyzer and would like to 

have analysis done on a particular driver project, Red Rock 

Acoustics can provide Klippel analysis of most any driver 

for a nominal fee beginning at $100 per unit (for contact 

info, visit the Red Rock Acoustics website at www.redrocka-

coustics.com). 

The Bl(X) curve for the PS180-8 (Fig. 13) is symmetri-

cal and actually moderately broad compared to most 6.5" 

woofers. Looking at the Bl Symmetry plot (Fig. 14), this 

curve shows a small 0.6mm coil-in offset at the rest position 

increasing to a trivial 0.21mm coil-in offset at the Xmax 

position that stays constant throughout the remaining oper-

ating range of the driver. 

Sample Submissions  
For Test Bench

Test Bench is an open forum for OEM driver manufac-

turers in the industry and all OEM’s are invited to submit 

samples to Voice Coil for inclusion in the monthly Test 

Bench column. Driver samples can be for use in any sec-

tor of the loudspeaker market including transducers for 

home audio, car audio, pro sound, multi-media or musi-

cal instrument applications. While many of the drivers 

featured in Voice Coil come from OEM’s that have a 

stable catalog of product, this is not a necessary criterion 

for submission. Any woofer, midrange or tweeter an 

OEM manufacture feels is representative of their work, is 

welcome to send samples. However, please contact Voice 

Coil Editor Vance Dickason, prior to submission to dis-

cuss which drivers are being submitted. Samples should 

be sent in pairs and addressed to:

Vance Dickason Consulting

333 S. State St., #152

Lake Oswego, OR 97034

(503-557-0427)

vdc@northwest.com

All samples must include any published data on the 

product, patent information or any special information 

necessary to explain the functioning of the transducer. 

This should include details regarding the various materi-

als used to construct the transducer such as cone material, 

voice coil former material, and voice coil wire type. For 

woofers and midrange drivers, please include the voice 

coil height, gap height, RMS power handling, and physi-

cally measured Mmd (complete cone assembly including 

the cone, surround, spider and voice coil with 50% of the 

spider, surround and lead wires removed).

Fig. 16 - Klippel Analyzer Kms Symmetry Range curve for the 

Dayton PS180.

Fig. 17 - Klippel Analyzer L(X) curve for the Dayton PS180.
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Vance Dickason Consulting has been developing award 
winning products for numerous high profile brand 
names for over 20 years… experience that’s hard to find! 

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

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

Add to that an available design team that includes 
some of the best transducers engineers, industrial 
designers and marketing experts I know of in the 
industry and you have a winning combination that 
would cost well over $750,000 a year to keep in house.
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Figs. 15 and 16 show the Kms(X) and Kms Symmetry 

Range curves for the PS180. The Kms(X) curve is likewise 

very symmetrical in both directions, but with a small for-

ward (coil-out) offset of about 0.5mm at the rest position 

decreasing to 0.47mm coil-out offset at the physical Xmax 

position, which means it stays mostly constant suggesting 
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Fig. 19 - Dayton PS180 horizontal on and off-axis frequency 

response (0° = solid; 15° = dot; 30° =dash; 45° = dash/dot).
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Fig. 20 - Dayton PS180 two-sample SPL comparison.
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Fig. 18 - Dayton PS180 on-axis and off-axis frequency response.
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a physical offset of magnetic center, but probably within 

production tolerance. Displacement limiting numbers cal-

culated by the Klippel analyzer for the PE PS180 were XBl 

@ 82% Bl=3.6mm and for XC @ 75% Cms minimum was 

2.6mm, which means that for this Parts Express full-range, 

the compliance is the most limiting factor for prescribed 

distortion level of 10%.    

Fig. 17 gives the inductance curves Le(X) for the PS180-

8. Inductance will typically increase in the rear direction 

from the zero rest position as the voice coil covers more pole 

area; however, inductance decreases in both directions for 

this driver due to the intensely effective multiple shorting 

devices. What you see as a result is a very minor inductance 

swing with inductive variation of only 0.038mH from the 

rest position to the in and out Xmax positions, which is 

about as good as it gets.

Fig. 23 - Dayton PS180 SoundCheck Wigner-Ville Surface 

intensity plot.

Fig. 22 - Dayton PS180 SoundCheck CSD Waterfall plot.

With the Klippel testing completed, I mounted the PS180 

full-range in an enclosure which had a 15"× 8" baffle and 

was filled with damping material (foam) and then measured 

the DUT (Device Under Test) on and off-axis from 300Hz 

to 40 kHz frequency response at 2.83V/1m using the 

LinearX LMS analyzer set to a 100-point gated sine wave 

sweep. Fig. 18 gives the PS180’s on-axis response indicat-

ing a smoothly rising response to about 3 kHz. Above that 

frequency the whizzer cone start coming into the circuit, 

so the response is fairly uneven above that point, normal 

for this genre of driver. Fig. 19 displays the on and off-axis 

frequency response at 0, 15, 30 and 45°. And finally, Fig. 
20 gives the two-sample SPL comparisons for the 6.5" 

Dayton driver, showing a mostly close match throughout 

the operating range.

For the remaining series of tests on the PE PS180, I 

employed the Listen Inc. SoundCheck analyzer and SCM 

microphone (courtesy of Listen Inc.) to measure distor-

tion and generate time frequency plots. For the distortion  

measurement, the 6.5" full-range driver was mounted rigidly 

in free-air, and the SPL set to 94dB at 1m (1.83V) using a 

noise stimulus, and then the distortion measured with the 

Listen Inc. microphone placed 10cm from the phase plug. 

This produced the distortion curves shown in Fig. 21. I 

then used SoundCheck to get a 2.83V/1m impulse response 

for this driver and imported the data into Listen Inc.’s 

SoundMap Time/Frequency software. The resulting CSD 

waterfall plot is given in Fig. 22 and the Wigner-Ville (for 

its better low-frequency performance) plot in Fig. 23. For 

more on this and other Parts Express Dayton drivers, visit 

the Parts Express website at www.partsexpress.com.       VC

Fig 21 - Dayton PS180 SoundCheck Distortion plots.

The new full-range 6.5"  

PS 180-8 driver 

Parts Express 

Dayton OEM 

division 
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