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ALMA Announces Winter Symposium 
Seminars

The Association of Loudspeaker Manufacturing & 
Acoustics (ALMA) International Winter Symposium 
program, “Product Development in the Global 
Paradigm: Acoustic Modeling, Measurement, and 
Manufacturing in the Modern Marketplace,” will 
feature two half-day training seminars, back-to-
back, on Sunday, January 6, 2013. The topics 
are “Moving Coil Transducer Motor Design” and 
“Miniature Speakers and Microphones.” 

“Moving Coil Transducer Motor Design” will be 
presented by Richard Little, founder and owner 
of Far North Electroacoustics. The seminar will 
cover designing the magnetic motors of moving 
coil transducers, which can involve many differ-
ent issues, and design engineers' decision-making 
processes. It will review many topics involved 
in motor design, including: motor design objec-
tives, magnet material types and grades, typical 
magnetic motor design topologies, the permanent 
magnet magnetization process, thermal demag-
netization, voice coil design and design options, 
voice coil inductance, the analysis of motor design 
through physical equations and finite element 

analysis, methods for measuring magnetic motor 
performance, and nonlinear motor behavior in gen-
eral. Case studies and examples will illustrate and 
illuminate each topic.

“Miniature Speakers and Microphones: Design and 
Application” will be presented by Osman Isvan. 
Special operating conditions and handheld device con-
straints make microspeaker design a unique discipline. 
Headphone drivers require special test methods due to 
their unique acoustic coupling. Two-way communica-
tion environments introduce additional parameters, 
audio DSP shuffles acoustic design priorities, high 
component density leads to unwanted interactions, 
and super miniaturization of microphones makes 
SNR targets more challenging to meet. The seminar 
explores omnidirectional and noise-canceling micro-
phones and discusses SMT, ECM, MEMS, and digital 
and analog microphone technologies.   

Richard Little, well-known throughout the loudspeak-
er industry for his scholarly approach to design, found-
ed Far North Electroacoustics at the beginning of 2012 
with the mission of helping the firm’s customers design 
better products through the use of advanced analysis, 
design, and measurement tools (see Photo 1). Richard 
has worked in the loudspeaker engineering field since 
1995. He worked at Boston Acoustics for two years, and 
in Bose’s automotive systems division for eight years. 
He joined Tymphany, based in Huizhou, Guangdong 

By Vance Dickason



Great designs...

parts-express.com/vcm

Marshall Kay and Don Keele of Audio Artistry, in collaboration with Parts Express 
and Dayton Audio, created the CBT36—the world's fi rst broadband constant 
directivity loudspeaker system for the home.

This brilliantly conceived and executed curved line array features capable, 
durable, low-distortion Dayton Audio ND Series woofers. For more 
information about the CBT36 speaker project or the Dayton Audio ND 
Series woofers visit:

deserve great parts

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

Distributed By:

- Low distortion Neo-Balanced motor structure - Full range frequency response
- Large excursion capability - Rubber-edged aluminum alloy cone
- Underhung voice coil with polyimide former - High power handling

Dayton Audio ND91
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Province, China, in 
2005. There he helped 
develop advanced R&D 
and future designs for 
Peerless-branded audio 
products. He moved to 
Tymphany’s China facili-
ties in 2006, where he 
managed an engineering 
group for many years. 

Richard’s expertise 
includes audio transduc-
er engineering, magnet-
ics engineering, acoustic 

circuit modeling, multiphysics finite element analysis 
(e.g., electromagnetics, structural, and acoustic), sta-
tistical analysis, and reliability engineering. His audio 
industry experience includes developing products for 
automotive OEM, home theater, multimedia, automo-
tive aftermarket, consumer electronics, and profes-
sional sound products. Aside from audio, Richard 
researched magnetic sensor designs for the oil and gas 
industry, analyzed network flow in water distribution 
networks, and contributed some concept component 
designs for a proposed nuclear accelerator expan-
sion. Richard has published peer-reviewed papers in 
the fields of acoustic engineering and non-destructive 
evaluation/testing. He is listed as an inventor on sev-
eral patents in electroacoustic transducer design. He 
holds a BSc in Honors Physics from the University of 
British Columbia (1992), and a MSc in Physics from 
Queen’s University at Kingston (1995), specializing in 
the field of Applied Magnetics.

Osman Isvan, a renowned inventor and audio 
systems engineer, has been an acoustics and audio 
professional for 30 years (see Photo 2). He designed 
consumer products with microspeakers and micro-
phones for 15 years. Osman received an BS from the 
Istanbul Technical University and later earned a MS in 
Mechanical Engineering from Tufts University, special-
izing in vibrations and acoustics. For the following 15 
years, Osman was a research engineer at Bose, where 
he helped design loudspeaker drivers and developed a 
computer model to simulate and analyze the acoustic 
field created by vibrating 
diaphragms. He also built 
a scanning laser vibrom-
eter system to test loud-
speaker and headphone 
drivers. In 1998, Osman 
joined Gibson Guitar in 
Nashville, TN, where he 
designed a multi-axis 
pickup for the com-
pany’s first guitar with 
digital audio interface. 
In 2000, Osman moved 
to California and became 

an acoustics engineer for Plantronics, where he worked 
on telecommunication headsets and stereo head-
phones. Since 2009, Osman has been an audio sys-
tems engineer at Palm and Hewlett-Packard, specializ-
ing in performance optimization of miniature speakers 
and microphones, and the parameter tuning of audio 
systems of smartphones. 

Osman has authored technical papers on audio sig-
nal processing, vibration damping, and guitar pickups. 
He is an inventor with eight patents on compact loud-
speakers, miniature speakers, guitar pickups, noise 
reduction, echo cancellation, microphones, earphones 
and headsets.

The ALMA Winter Symposium will take place Sunday, 
January 6, and Monday, January 7, 2013. It will be held 
at The Tuscany Suites & Casino, 255 East Flamingo 
Road, Las Vegas, NV, before the Consumer Electronics 
Show. The program, “Product Development in the 
Global Paradigm: Acoustic Modeling, Measurement, 
and Manufacturing in the Modern Marketplace,” will 
expand to cover related technologies such as micro-
drivers, microphones, hearing aids, and other trans-
ducer-related technology. 

New symposium co-chairs, Peter Andrews of 
Materion Electrofusion and Mark Beach of Dyne 
Analytics are excited to feature these two experienced 
experts in back-to-back seminars. Feedback from past 
symposium attendees shows that many would like to 
attend more than one training, but have been unable 
to because the training seminars have been scheduled 
at the same time. This schedule enables both semi-
nars to be attended. 

 The Winter Symposium, which is the largest event 
held in the world entirely dedicated to the loudspeaker 
industry, will feature training courses covering various 
aspects of modeling, measurement, and manufactur-
ing in today’s multinational, cooperative environment. 
There will be technical paper presentations, tuto-
rial sessions, round table and panel discussions, an 
exhibit hall showcasing suppliers to the industry, and 
an annual banquet where the now-famous “Driver 
Awards” will be presented to deserving recipients. 
Additional program details will be announced soon and 
will focus on the challenges our industry faces with 
multiple locations worldwide.

Attendees can reserve hotel rooms by calling the 
Tuscany room reservations department at 877-887-
2261. Ask for ALMA Winter Symposium group rates, 
which are $55 per night, Sunday through Thursday, 
and $99 per night, Friday and Saturday. Exhibitor 
and attendee registration information will be posted 
in September. To receive future updates or join the 
mailing list go to www.almainternational.org “About 
ALMA.” 

ALMA Winter Symposium 2013 Call for Papers
A call for papers has been issued for ALMA 

International’s 2013 Winter Symposium. The program,Photo 2: Osman Isvan

Photo 1: Richard Little
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“Product Development in the Global Paradigm: 
Acoustic Modeling, Measurement, and Manufacturing 
in the Modern Marketplace,” now includes topics such 
as microdrivers, microphones, hearing aids, and other 
transducer-related technologies. Technical papers are 
invited. Abstracts will be evaluated on the basis of 
overall quality and relevance to the symposium’s 
theme, relevance and value to the industry, and prac-
tical feasibility and usage of the topics and informa-
tion presented. Each paper session is scheduled to 
last 30 min., and up to four papers will be selected. 
Papers submitted to ALMA must include:

�� A title
�� An abstract/summary, which must be 75-word or 

less and suitable for reprinting in pre-symposium 
promotional literature

�� Each presenter’s name, address, phone number, 
and a short biography 

�� A list of any special equipment needed

The ALMA Winter Symposium is being co-chaired 
by Mark Beach, Dyne Analytics (mark@dyneanalytics.
com) and Peter Andrews, of Materion Electrofusion 
(Peter.Andrews@materion.com). Feel free to contact 
them to directly discuss your submission.

The closing date for abstract submissions is 
October 15, 2012. Notification of presenters will be 
sent by October 31, 2012. Presenters must supply 
copies of their presentations in electronic format 
(e.g., PowerPoint, MS Word, or PDF) by December 
15, 2012. Submissions should be e-mailed to man-
agement@almainternational.org. 

New Ferrite Drivers from FaitalPRO
FaitalPRO has added several more additions to its 

new FaitalPRO Ferrite product range: the HF105 com-
pression driver, the HF107 compression driver, and the 
FD371 bullet horn tweeter.

HF105 Compression Driver
The HF105 compression driver has a 91-mm total 

diameter, a 37-mm voice coil, a Ketone polymer ring 

diaphragm, and a radial phase plug (see Photo 
3). Its weight, despite the use of a ferrite magnet 
assembly, is 1.1 kg, while it has an elevated efficien-
cy capable of an average 107 dB from 1.4 to 20 kHz. 
The minimum recommended crossover frequency is 
at 1.7 kHz, with a nominal power rating of 40 W and 
a maximum of 80 W. It is suited for medium- and 
small-sized two-way enclosures and inline arrays, 
coupled with a 12" or less woofer. The HF105 rep-
resents the ferrite version of the HF104 neodymium 
driver and it retains the mechanical and acoustic 
characteristics from the original version with a slightly 
different tonality through its optimized ferrite magnet 
assembly.

HF107 Compression Driver
The HF107 is the second new model in the high-

frequency range measures 120-mm in diameter and 
is basically the “big brother” of the FaitalPRO HF105 
(see Photo 4). This model is a ferrite compression 
driver with a 44-mm voice coil, and a Ketone polymer 
ring diaphragm structure coupled with an innovative 
single-slot annular phase plug. The average efficiency 
level is 109 dB from 800 Hz to 20 kHz. The recom-
mended minimum crossover frequency is at 1 kHz and 
the nominal power is 70 W with a maximum power 
of 140 W. The HF107 is recommended in two-way 
applications of a certain “importance,” or powerful line 
arrays with a 12”/15” woofer. It weighs 2.4 kg. A lot of 

Photo 3: The HF105 
compression driver

Photo 4: The HF107 
compression driver

          CONNECT WITH
loudspeaker professionals from around the globe.
      Reserve advertising  
space in Voice Coil and the
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care was taken in the 
study of the single-slot 
annular phase plug to 
guarantee regularity in 
the response on the 
whole bandwidth while 
keeping an excellent 
extension toward high 
frequencies.

FD371 Bullet Horn 
Tweeter

The FD371 model is 
a bullet-phase plug pro 

sound tweeter that incorporates its own aluminum 
horn (see Photo 5). This model also incorporates 
a ferrite magnet assembly, a 37-mm voice coil, a 
Ketone-polymer ring diaphragm, ahorn loaded with a 
phase plug, an average efficiency of 107 dB on a fre-
quency range from 2.5 to 20 kHz, and an impressive 
minimum crossover frequency at 2.5 kHz. Its nomi-
nal power rating is 35 W with a maximum power at 
70 W, with a nominal directivity of 40° conical. It 
boasts a much extended response with greatly con-
trolled directivity at the highest frequencies. The 
tweeter can be employed in multiple-way applica-
tions, even with very high crossovers (5, 6, and 7 
kHz). However, it can also be used for medium-sized 
two-way systems as well, given that it can be used 
down to very low frequencies for this type of product. 
This ferrite magnet weighs 1.2 kg, has a squared 
flange with rounded corners, and is 102 mm. 

For more information, visit www.faitalpro.com.

New R&D Team for LOUDSOFT
LOUDSOFT has announced the addition of Dr. Yu 

Luan to its staff. Yu received his PhD from the Technical 
University of Denmark (Copenhagen) in 2011. His 
thesis, “Modeling Structural Acoustic Properties of 
Loudspeaker Cabinets,” was done in cooperation with 
Bang & Olufsen (B & O). 

An improved smearing technique was developed to 
make the FEA calculations considerably more efficient. 
Yu is presently manager of R&D at LOUSDSOFT and 
specializes in advanced mechanical and acoustical 
development. During the past six months, Yu and 
Peter Larson have created new speaker and alarm 
solutions. Working with microspeakers, these trans-
ducers must be thin and powerful with high sensitivity. 
That is a fight against nature because the diaphragm 
normally has to be very deep to have enough mechan-
ical strength. Only through extensive mechanical and 
acoustic FEA modeling can the designer optimize the 
thin diaphragm. 

A special 3-D pattern may be introduced to reduce 
breakup in the diaphragm without compromising the 
low-frequency performance. Normally, this requires 
heavy computing power using the most advanced 

Photo 5: The FD371 bullet 
horn tweeter

��������	™ 
Upgrade 2012

www.loudsoft.com
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FEA software. Yu invented a new effective calculation 
method during his time at B & O, and he has man-
aged to improve the 3-D pattern of the microspeaker 
diaphragm. For alarm speakers, LOUDSOFT’s new 
design provided 12-dB higher output compared to the 
previous alarm transducers. For more information, 
visit www.loudsoft.com.

Reformulated Loctite Adhesives Resist 
Higher Temps & Higher Humidity

Recent technical upgrades from Henkel have 
enhanced the performance of surface insensitive 
and low-odor/low-bloom Loctite instant adhesive 
products. Loctite 401, Loctite 406, and Loctite 454 
surface-insensitive instant adhesives now offer reli-
able long-term performance at elevated operating 
temperatures to 250ºF. Loctite 403, Loctite 408, 
Loctite 455, and Loctite 460 instant adhesives are 
the first low odor/low-bloom products to maintain 
bond strength in high-humidity environments while 
delivering temperature resistance to 200ºF. 

For high-temperature applications, the three sur-
face insensitive Loctite instant adhesives form a 
fixture in 15 s or less and retain their high-bond 
strength at temperatures up to 250ºF. All three prod-
ucts rapidly cure on dry or acidic surfaces and reliably 
bond to a variety of substrate (e.g., including metals, 
plastics and elastomers). Medium-viscosity/general-

purpose, water-thin wicking, and non-drip gel formu-
lations are available for a range of applications.

Ideal for applications where the end product aes-
thetics are critical, low-odor/low-bloom instant adhe-
sives minimize the frosty white film that sometimes 
develops near the bond line of traditional instant 
adhesives. The reduced chemical smell enables these 
low-odor formulations to work well in confined spaces 
or areas with low air flow. Low-odor/low-bloom 
products are available for gap filling, wicking into 
tiny spaces, bonding porous surfaces, and bonding 
close-fitting parts. All four products cure on dry or 
acidic surfaces, and bond to a wide range of sub-
strate materials. Visit the new www.instantsolutions.
loctite.com site for more information or to download 
a product brochure,. Also, check out the Loctite 
LT3273 Speaker Adhesives Assembly Guide, a free 
downloadable pdf (www.loctite.ph/php/content_data/
LT3273_Speaker_Assembly_Adhesives_Guide.pdf).

New Survey of Corporate Column Arrays
Corporate TechDecisions, part of EH Publishing, 

publishes various technical “guides” for corporate 
consumers. What caught my attention was a new 
“TechDecision Guide to Column Loudspeakers,” which 
is intended to help business owners make decisions 
about column arrays for larger business venues. 
There were 23 manufacturers’ speakers listed in this 
guide:

�� Alcon’s Audio QB363
�� Alcon’s Audio QM18
�� Alf audio MQ 100L
�� Bose Panama MA12 mid/high modular line array
�� Bose Panama MA12EX full-range modular line 

array
�� Community ENTASYS high-performance/indoor/

outdoor column system
�� EAW DSA250i two-way, full-range, digitally steer-

able array
�� Frazier Loudspeakers CAT 2 × 7 dual arrays
�� JBL CBT 70J-1 system
�� JBL CBT 50LA
�� JBL CBT 100LA
�� K-Array KJ50VB
�� RCF L2406-T three-way speaker column array
�� RCF TTL11A digitally steerable array
�� RCF VSA 2050, digitally steerable sound column 

speaker
�� Ranks-Heinz ICONYX
�� Sound tube RS102i 10” three-way open-ceiling 

Speaker
�� Annoy I series-controlled dispersion surface mount
�� TOA Type H slim column arrays

If your company’s product didn’t make it in the 
guide, contact TechDecisions. For more information, 
visit www.CorporateTechDecisions.com. VC

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

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

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

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

A Visit to Shenzhen Horn 
Audio

Attention Voice Coil readers: the periodical’s focus is
 expanding. In the past, articles spotlighted speakers

for home theater, whole-house audio, auto sound, and 
professional audio. Today, our horizons now encompass 
microspeakers, headphones, and microphones. With no 
other western trade publication covering these topics 
from an OEM and ODM perspective, it seems appropriate 
that Voice Coil takes the lead! 

Shenzhen Horn Audio  is a specialist in mic cap-
sules, microspeakers, earphones, and headsets. This 
profile honors the company’s 15th anniversary. While 
there are many microspeaker and mic manufacturers 
in Asia, Horn has a number of special skills to interest 
readers. Useful and atypical products include low-
cost measurement mics used by most of the auto-EQ 
receiver brands as the in-box test mic; cost-effective, 
low-noise mics used for ANC earphones/headphones; 
and precision-matched mics used for mic arrays. 
Though Horn started as a component supplier, it has 
evolved into a total solution audio company, offering 
complete ODM/OEM design/build services. It has a 
strong position in unified communications ODM and 
OEM headsets (for applications and protocols such as  
Skype and Lync) and MEMs mics, and ECM mics in a 
MEMs form factor.

Founded in 1997, Horn received ISO9001 (2000) 
certification in its first year. Today, Horn’s certifications 
include ISO9001, ISO14001, and OHSAS18001, with 
TS16949 pending. Initially, Horn’s focus was ECM mic 
capsules. From the start, Horn invested in research, 
rather than emulating others. In 2002, Horn attended 
the 11th International Symposium on Electrets (ISE11) 
as China’s sole electroacoustic representative. With a 
mix of Chinese scientists and western help, Horn is 
well positioned to take advantage of new technologies.  
Consultants for Horn include Dr. James E. West of Johns 
Hopkins University in Baltimore, MD, and Dr. Gerhard 

M. Sessler of the Darmstadt, co-inventors of the mod-
ern electret mic.  

In 2005, Horn was awarded its first patent. Horn 
now has more than 110 patents on diverse aspects of 
electroacoustic transducers.

Factory Tour
Over the years, I have visited Horn’s Shenzhen 

operation (shown in Photo 1) many times for client 
projects. Its factory meets industry clean room stan-
dards and contains a state-of-the-art automatic micro-
phone assembly facility for repeatable quality and per-
formance. Looking through the glass at the production 
area, its production team can be seen wearing space 
suits (suited up for the clean room). It looks more like 
a science fiction movie than the usual Shenzhen factory 
(see Photo 2).

Horn has the in-house capability to develop other 
automated equipment and to design and produce molds 
for custom plastic parts (see Photo 3). Every mic 
capsule is tested in an automated acoustic tester and 
sorted for customer-specific parameters. (This is one of 
the reasons Horn was selected for the auto-EQ test mic 
application.) But, automatic testing and sorting is also 
ideal for precision-matched mic arrays.

In April 2011, Horn opened its second factory, 
Nanchang Haozhun Electronics in the city of Nanchang 
in the Jiangxi province, a one-hour flight from Shenzhen. 
Haozhun’s 33,300 m2 factory houses advanced surface 
mount (SMT) equipment and automatic mic production 
lines. Horn also has nearly 50 acres of land nearby for 
future development. Horn has started construction on 
new corporate headquarters in Pingshan, which will 
have provisions for thousands of workers including dor-
mitories and support staff.

Sales & Marketing
Horn has exhibited at CES for the last few years and 

has U.S. branch offices established in San Diego, CA, 
and San Jose, CA, managed by audio industry veteran 
Ed Springer. Its experienced international sales team 
can provide professional service worldwide.

A profile of Catherine Wang, president of Shenzhen 
Horn Audio, provides a sense of the company. Catherine 
started her career as an operator in the assembly line 
of a Hitachi factory in China. Later, she established a 

Photo 1: Horn Audio’s Shenzhen fac-
tory headquarters is pictured.

Photo 2: Horn’s microphone assembly 
“clean” area is shown here.

By Mike Klasco and Nora Wong

Photo 3: These are Horn’s automated circuit board 
insertion machines.
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startup trading company dealing in 
auto alarms, which evolved into a 
small basic ECM mics factory. That 
small factory now has two locations 
with 2,000 employees. Customers 
range from large domestic manu-
facturers to some of the largest 
U.S. companies.  

In 2004, Catherine was listed 
as one of the Top 100 female 
entrepreneurs in China.  In 2005, 
she was appointed deputy to the 
fourth National People’s Congress 
of Shenzhen as a member of the 
People’s Congress of Science and 
Technology. She was also elected 
the director of the Association of Woman-Owned 
Enterprises in China. In 2006, Catherine took part in 
a “Pedaling across Europe” bicycle trip in support of 
Shenzhen’s application to host the 2011 Universiade 
games (an international multi-sport event, organized 
for university athletes by the International University 
Sports Federation). Her efforts aided in Shenzhen’s 
ultimate selection as the host city of these games. In 
2007, she was recognized by the city of Shenzhen as 
one of its top 10 outstanding female entrepreneurs.

During one of Catherine’s visits to Silicon Valley (in 
the San Francisco, CA, area) she visited a large inte-

grated circuit company and discussed mic pre-amps 
embedded into mic capsules. Catherine has a quiet, 
humble style that does not reflect the significant share 
of the market her business commands. The manager 
at the IC company asked Catherine for the quantity 
of mics Horn produces. With her eyes downward, she 
slowly remarked, about 40 million per month.

Recent Mic Developments
Most ECM mics have a dismal signal-to-noise ratio, 

in the 50 s/n. Quieter mics are pricey and only afford-
able for ear aids. Horn’s new high SNR (72 dB) 

Photo 4: These are Horn’s MEMS 
microphone formats.

Photo 5: This photo shows Horn’s anechoic chamber 
testing a home audio speaker.
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ECM mic is competitively 
priced. Horn’s square 
ECM microphone was 
developed as a substi-
tute for the MEMS mics. 
MEMS mics also are in 
full production now (see 
Photo 4). Precision-
matched mic arrays are 
being supplied for web-
cams and camcorders.

Horn Speaker 
Systems

Horn is expanding from 
a raw component supplier 
to additionally encompass 
subassemblies and fin-
ished OEM and ODM prod-
ucts (see Photo 5). These 
include mini-speakers for 
laptop use, tablet speak-
ers, smartphone speak-

erphones and mini-sound bars for desktop computers.

Headsets & Ear Buds
Lync is Microsoft’s unified communications protocol, 

and Horn has embraced this as an area of expertise. 

Photo 6: This is an example of a 
Horn headset.

Photo 7: Horn’s Bluetooth product is 
shown.

Horn produces Lync-certified office and home office 
headsets for an industry leader (see Photo 6). Unique 
to the market, Horn has just introduced Lync-certified 
ear buds. Horn also offers wired products plus wireless 
2.4-GHz Bluetooth and Wi-Fi (see Photo 7).

Visiting Horn
As with any factory visit, give the company a few 

weeks notice. You can contact Ed Springer, Horn’s U.S. 
representative at 619-709-1189. Coming from the U.S., 
you can take a flight to Hong Kong airport (HKG) then 
take a high-speed ferry to the port of FuYong (Shenzhen 
airport). After landing at the Hong Kong airport, you 
can catch the ferry without going through Hong Kong 
customs. The ferry ride is about an hour and customs 
at the ferry port are fast and painless. There are also 
international flights into Guangzhou. Alternatively, if you 
want to go into Hong Kong for business or fun, you can 
take the ferry from Hong Kong to the Shekou ferry port 
or to FuYong. Each trip is less than an hour. There is also 
the train to Luohu or a minivan service from the Hong 
Kong airport to the Huanggang border crossing. If you 
are arriving from Asia, consider flying into Shenzhen air-
port, which is adjacent to the FuYong ferry port. Horn’s 
address is Blk. 17 Tong Fuyu Industrial Zone, Dalang, 
Longhua, Shenzhen, Guangdong, China 518109. For 
more information, e-mail Ed Springer ed.springer@
szhorn.com or visit www.horn.com.cn. VC
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ture of a downward extension of the outer edge of the 
cone that bottoms out on the bottom surface of the 
frame before the bottom edge of the bobbin strikes 
the bottom of the air gap, thus, preventing damage to 
the bobbin and voice coil when the voice coil is over-
driven downward. Additionally, there are two different 
bobbin and voice coil cooling features for use with 
electromagnetic motors that utilize a T-yoke construc-
tion (see Figure 1).

Independent Claims
1. An audio speaker comprising: a frame with an 

interior bottom surface with a side portion extending 
upward from, and surrounding, said interior bottom 
surface, said side portion terminating in an exterior 
edge of a uniform first height above said interior bot-
tom surface with said exterior edge defining an open-
ing into the frame having a first size and shape, and 
an interior mounting point of an inner surface of said 
side portion there around a first selected distance 
between said interior bottom surface and said exterior 
edge; a motor including a magnet assembly with an 
air gap formed therein mounted in direct contact to 
the interior bottom surface of the frame and a bobbin 
having an outer surface of a first diameter with a first 
end with a voice coil wound located in said air gap, and 
a second end extending out of said air gap wherein 
said magnet assembly has a second height that is less 

Acoustic Patents
By James Croft, Croft Acoustical

The following loudspeaker-related patents 
were filed primarily under the Office of Patent 

and Trademarks classification 181 for acoustical 
devices and 381 for electrical-signal processing 
systems and HO4R for international patents. 
This also includes new patent applications that 
are published in the Patent Application Journal.

LOW-PROFILE AUDIO SPEAKER WITH 
MINIMIZATION OF VOICE COIL WOBBLE 
PROTECTION, AND COOLING
Patent Number: U.S. 8,204,269
Inventor: Joseph Y. Sahyoun (Redwood City, CA)
Assignee: None listed
Filed: August 8, 2008
U.S. Class: 381/398
Granted: June 19, 2012, Claims: 21, Drawings: 14

Abstract from Patent 
This is a low-profile speaker designed to substan-

tially eliminate wobble of the bobbin and voice coil 
during operation with two different electromagnetic 
motor designs. In each design, there is an added fea-
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than said first height, the motor 
has a second size and shape 
that is smaller than the first size 
and shape; a cone having an 
outer edge and an inner edge, 
and a top surface and a bottom 
surface, with the inner edge 
defining a centrally located, hole 
sized to fit around and attach to 
the outer surface of the bobbin 
at or below the second end of 
the bobbin, from the inner edge 
the cone radiates outward a second selected distance 
where the cone turns downward forming a downward 
extension pointing toward the interior bottom surface 
of the frame with the outer edge of the cone at the 
end of the downward extension with the outer edge of 
the cone defining a third size of a shape similar to the 
first shape, and the third size and shape smaller than 
the first size and shape of the frame and larger than 
the second size and shape of the motor; a first flexible 
suspension connected between the interior mounting 
point of the frame and a selected connection point on 
the downward extension of the cone; and a second 
flexible suspension connected between the exterior 
edge of the frame and the top surface of the cone at 
a third selected distance from the inner edge of the 
cone wherein the third selected distance is less than 

or equal to the second selected distance.

Reviewer Comments
There is a desire for transducers with a thinner 

front-to-back profiles, but there are a number of 
operational problems that have plagued previous 
attempts. The inventor, Joseph Sahyoun (president of 
Earthquake Audio), has been patenting various forms 
of low-profile transducers for more than a decade. This 
is his latest effort. The disclosed invention includes 
several embodiments of a low-profile transducer, 
which features minimization of wobble of the voice coil 
bobbin and diaphragm during excursion, limiting dam-
age to the voice coil and bobbin when the speaker is 
overdriven and also supporting the cooling of the voice 
coil during operation. 
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Figure 1: U.S. Patent 8,204,269
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PureSound™speaker & mic testing technology

Proven PureSound™ technology  
Reliably detects any audible defects with maximum hit rate. 
Parallel analysis of up to four channels. 

Modular Analyzer architecture 
Customize your speaker or mic test system by choosing the 
number of analysis channels, built in impedance & coil resis-
tance measurements, switchers, MEMS mic interfaces, 
polar plots for mics, evironmental sensors, etc.

Cost efficiency 
Optimized system configuration limits your investments to 
the needs of your application only.

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

FX-Control software   
Powerful and complete system control suite supports 
flexible GUI designs, built-in limits handling and sequenced 
measurements.
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Each of the embodiments includes a low-profile 
frame with a bottom surface and side that extends 
upward, terminating in an exterior edge at a uni-
form distance above the bottom surface, and defines 
an exterior edge with the side, including an interior 
mounting point at a predetermined distance between 
the bottom surface and the exterior edge. The motor/
magnet assembly is mounted to the bottom surface 
of the frame. 

The diaphragm has a center-mounted bobbin/
voice coil above the magnet assembly. From the inner 
edge, the cone expands outward in a circular planar 
form for a specific radius before turning downward in 
a downward extension spaced apart from the side of 

the frame with the downward extension defining a cir-
cumference that is larger than the outer extent of the 
magnet assembly with the outer edge of the cone at 
the end of the downward extension. The key to stabiliz-
ing the diaphragm and voice coil bobbin is a first flex-
ible suspension connected between the interior mount-
ing point of the frame and the downward extension of 
the cone, plus a second flexible suspension connected 
between the exterior edge of the frame and a point on 
the top angled surface of the cone inward of the cone 
turning downward to form the downward extension. 

There are 12 different embodiments with small 
variations of suspension placement and motor layout all 
based on the same basic architecture. Also, a number 
of the embodiments have angular openings in the top 
and back plates to create a plurality of air passages 
enabling diaphragm motion to more effectively pump 
air through the voice coil gap to enhance voice coil 
cooling.

It will be interesting to see if the novel positioning of 
the two suspensions is effective at stabilizing the mov-
ing system as well as a standard woofer transducer or 
the thin form factor design of patent U.S. 8,170,268 
by Bang and Olufsen reviewed in last month’s issue of 
Voice Coil.

The device generally appears to be a stable format 
that should perform in a manner that meets the func-
tional and form factor objectives. VC
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Test Bench

New Non-Cavity, Low-
Resonance Tweeters from 
Wavecor & a Revised 
Classic from Scan-Speak

by Vance Dickason

For this month’s review, I received two versions of a 
non-rear cavity, low-resonance, 30-mm tweeter from 

�����	
�����������������������������������������), 
and an updated version of a high-end loudspeaker clas-
�����#���	#%��*+����<������=�=	���>?=[�\�<��]��?

As I mentioned above, the new Wavecor 
TW030WA09/10 is a low-resonance tweeter without the 
^�^�`� ����\%��{��|� ����� %`������\���`� ���\
��?� Voice 
Coil reviewed the original full-rear cavity version of this 
��	\\� �<������� ���� ����������� ���}���\
���� ~���?�
(Actually, I prefer to think of Test Bench as an explica-
������������������������<?���������������������^`{�
����
review, I would have to design the driver into a system 
��� ��{� ��� �^
�������`{� ��\\���� ��� ���� %��]��\����?�
That is way beyond the scope of what can be done in a 
\����`{�%^
`�������?�

If you are not familiar with Wavecor, here is the 
��\%��{� �����%����� ]��\� ���� ����� ���^�?� ��������
���� ���� ������ �����|�	���}��������|�������|� ����*�� ���
Allan Isaksen, its general manager and chairman, Per 
����������������]�������`�|{?��``���������������������
�����]����#��}��\��*� ������`{�������������<`{�|��^-
�������^��������|�����?��]�������|���|��^\���^����]��
drivers, he was appointed as engineering manager at 
��]���������?������������]���%%�������``������������������
of sales and engineering with responsibility for all mar-
*����|����`���������|�������|�����������?�����������``����
��`������]��\�}��\��*���������^��|}��|�����������]�
China, where he established the Chinese production base 
]��� ��]��#���	#%��*�� ��]�� ��^�%��*���� �����^�?� �]����
��]���������`����\��|�������}������#�^��������`�|{�
�}#���� ���� ������ %��^������ ��\%��{� <��� ����\��
}#����^�%��*���������^���<������``���`������|�����`�
\���|���^���`����]�^��������������~��=?�����������
�`��������������������������]����#�}��\��*������������
�� ��������`� �������?� �]���� |��^������ ��� ������ ��� <���
�\%`�{�������}���|�����������]����#��<��������������
�]� ���%����
�`��{�<���\��������`�������%����?� ����������
continued working on driver acoustics and designed 
some of the more popular drivers at Vifa/Scan-Speak 
��#����������{����?����~��~�����������]������������}#��
Loudspeakers (PanYu) production facility in China for 
�����|�������|�\���|���%�������?��]����}#��<�����*���
over by Tymphany (USA) Per continued working there as 
Engineering Services group manager until he decided to 
join Wavecor as director of technology ���~��>?

The Wavecor TW030WA09/10
Features for the Wavecor TW030WA09/10 tweeter 

include a 30-mm wide surround precision-coated cloth 
diaphragm optimized for high-frequency cutoff above 
~�� *���� �������`� ���\
���� 
�`�<� ���� �\�� ��� �^�-
round, copper clad aluminum voice coil winding with 
a vented voice coil former, flexible lead wires for large 
���^�������<���������������
�`�<��	*����
`��*��������
motor parts for enhanced cooling, and gold-plated termi-
nals (see Photo 1�?

Testing commenced using the LinearX LMS analyzer 
to produce the 300-point impedance sweeps, one curve 
]��� ���� �	�� ���������� ��� ���� �^���� ]��� ���� �	��

������������������������+����������������<�����?
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Figure 1: This plot shows the free-air impedance (black 
��`�����	�����������
`^���������	����������?

��|^���~�������%`������<��������	��������%������
`��*�
��`�����	�����������
`^���������	����������?
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TW030WA10, shown in Figure 1. The resonance for 
���� �	�� �������� ���^��� ��� ���� ��?� ���� ���������� ���
�������]��������	���������?�������{��^�����TS for the 
�����������	��������������?=?������TS ����?���]�������
�	���������?�}���]��������	����������<����?~=���<����
��\���\^\��\%�������
���������������]��?��������
�?�>�*��?����������	�����������}�����>?�����<������
>?=�	��\���\^\��\%�������`�������?�>�*��?

������ �� ������	\�^���� ���� �<������ ��� ��� ���`�-
�^���<������
�]]`��������]���[����[����\���^�������
��	�����]]	�����]���^���{����%�����<���������	%�����
|���������<�����<��%����~?�������\?�Figure 2 shows 
������	��������%�����]���
���������	�����	������������
<����� ���� ��?~� �� ]��\� �� ��� ��� *���� ��� ��?�� ��
]��\��� ���~��*��?�Figure 3��� Figure 4 show the 
��	�����]]	��������%������]���������������<��������

��|^���=������%`������<�����\�`������	�����]]	�����]��-
�^���{����%�������������`����=��������������������=��
����������]��������	���������?
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]���^���{����%�������������`����=�������������������
�=������������]��������	���������?

��|^����������%`������<���������������`���	�����]]	�����
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off-axis curves normalized to the on-axis response in
Figure 5 and Figure 6, respectively. The two-sample 
#�����\%��������]��������	�����	������������������<��
in Figure 7 and Figure 8, indicating that both sample 
sets were closely matched. 

The next test procedure was to use the Listen 
SoundCheck analyzer and SCM 0.25” microphone (pro-
vided to Voice Coil by Listen) to measure the impulse 
response with the tweeters recess-mounted on the test 
baffle. Importing this data into the Listen SoundMap 
software produced the cumulative spectral decay plot 
(waterfall) shown in Figure 9 for the TW030WA09 
and Figure 10 for the TW030WA10. Figure 11 is a 
short-time Fourier transform (STFT) displayed as a 
surface plot for the TW030WA09. Figure 12 shows the 
TW030WA10. For the final test procedure, I set the 1-m 
#�������������?��=���]��������	��������� and 1.530 V 

Figure 6: The plot shows the normalized on- and off-axis 
frequency response (0° = solid; 15° = dot; 30° = dash; 
�=������������]��������	���������?

Figure 7: The plot shows the two-sample SPL comparison 
]��������	���������?

Figure 8: The plot shows the two-sample SPL comparison 
]��������	���������?
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ScanSpeak 18W/8545-01
The subject of this review is the recently released 

ScanSpeak 18W/8545-01, which is an improved version 
of the Scan 18W/8545-00 (see Photo 2). The original 
ScanSpeak 18W/8545-00 was not discontinued and is still 

available as part of ScanSpeak’s 
Classic series of drivers. It is a true 
high-end audio classic. Probably 
the most visible high-end loud-
speaker, the 18W/8545, was incor-
porated into (at least a version 
of the 18W) Wilson Audio’s Watt/
Puppy, now known as the Sasha 
W/P. The Wilson Audio Watt/Puppy 
was a self-contained, two-way 
design using a focal inverted tita-
nium dome tweeter in conjunction 
with the 18W/8545 6.5” midbass 
woofer (the Watt), and combined 
with two 8” drivers in a sort of sub-
woofer/speaker stand (the Puppy). 
According to Wilson Audio, the 
Watt/Puppy was introduced in 1986, 
and during its 23-year life span sold 
more than 23,000 units, and is con-
sidered perhaps the most successful 
$10,000-plus speaker ever to grace 
the audiophile market. This really 
is an outstanding sounding driver, 
and I used the Kevlar version of the 
18W in the studio monitor design 

for the��	�����������^���|���%��*����������\^`^������
measured the second and third harmonic distortion at 
����\��<�����������<�������	�������������Figure 13,
��������	�����sion in Figure 14. For more informa-
tion, visit www.wavecor.com.

Figure 13: The SoundCheck distortion plots are shown for the Wavecor 
���������������?

Figure 11: The SoundCheck STFT surface intensity plot is 
���<��]������������������������������?

Figure 12: The SoundCheck STFT surface intensity plot is 
���<��]������������������������������?

Figure 9: The SoundCheck CSD waterfall plot shows the 
�����������������������?�

Figure 10: The SoundCheck CSD waterfall plot
���<�����������������������������?
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example featured in the 6th edition of the Loudspeaker 
Design Cookbook released in 2000. 

As expected, the feature set for the 18W/8545-01 
is similar to the original 18W. This includes the similar, 
but updated, slim-profile, cast-aluminum frame, an 
updated version of the original coated, air-dried paper/
carbon-fiber cone (the one with that rough “paper 
mache” look); a 2.25”-diameter inverted carbon-fiber 
paper dust cap; a 42-mm diameter voice coil wound 
on an aluminum former; an SD-1 patented symmet-
ric drive motor structure with a 124-mm × 24-mm 
ceramic ferrite magnet (the symmetric drive motor 
uses an extended vented pole with an angled cham-
fer on the pole top section and three copper shorting 
rings, one centered on the gap, one located above, 
and one located below the cap area); and a T-yoke. 
Compliance is provided by a low-damping SBR rubber 
surround and a new updated 3.5”-diameter elevated 
cloth spider. Lastly, the voice coil is terminated to a 

pair of solderable terminals. 
I began testing the ScanSpeak 

6.5” 18W/8545-01 using the 
LinearX LMS analyzer and VIBox to 
create both voltage and admittance 
(current) curves with the driver 
clamped to a rigid test fixture in 
free-air at 0.3 V, 1 V, 3 V, 6 V, and 
10 V. The 10 550-point stepped 
sine wave sweeps for each 18WU 
sample were post-processed and 
the voltage curves were divided by 
the current curves (admittance) to 
create impedance curves. Phase 
was added using LMS calculation 
method, and along with the accom-
panying voltage curves, it was 
uploaded to the LEAP 5 Enclosure 
Shop software. In addition to the 
LEAP 5 LTD model results, I used 
the 1-V free-air curves to created 
a LEAP 4 TSL model set of param-
eters. The final data, which includes 
the multiple voltage impedance 

curves for the LTD model (see Figure 15 for the 1-V 
free-air impedance curve) and the 1-V impedance curve 
for the TSL model, were selected and the parameters 
were created to perform the computer box simula-
tions. Table 1 compares the LEAP 5 LTD and TSL data 
and for both of the 18W/8545-01 samples, as well as 
the factory parameters (Factory 1). I also included the 
factory data on the original 18W/8545-00 (Factory 2).
LEAP parameter calculation results for the 18W had 
some variance with the published specification, which 
often occurs with new drivers and preliminary specs. 
However, it appears that the intention with the new ver-
sion of the 18W was to lower the QTS and increase the 
VAS. Given this, I then set up computer enclosure simu-
lations using the LEAP LTD parameters for Sample 1. I 
set up two box simulations, one sealed and one vented. 
For the closed-box simulation, I used a 0.25 ft3 enclo-
sure with 50% fiberglass fill material. For the vented 
box, I used a 0.43 ft3 QB3 type vented alignment with 
15% fiberglass fill material and tuned to 39 Hz. 

Figure 16 shows the results for the ScanSpeak 18W 

TSL model LTD model Factory 1 Factory 2

Sample 1 Sample 2 Sample 1 Sample 2

FS 26.0 Hz 26.0 Hz 26.0 Hz 26.0 Hz 25 Hz          28.0 Hz

REVC 5.52 5.48 5.52 5.48 6.2 5.5

Sd 0.0147 0.0147 0.0147 0.0147 0.0145 0.0145

QMS 1.86 1.81 1.67 1.61 1.55              2.30

QES 0.29 0.29 0.29 0.31 0.22 0.30

QTS 0.25 0.26 0.25 0.26 0.20              0.27

VAS 64.3 ltr 64.3 ltr 65.4 ltr 66.3 ltr 68.6 ltr          47.6

SPL 2.83 V/1 m 87.8 dB 87.6 dB 87.7 dB 87.4 dB 88.0 dB       88.0 dB

XMAX 6.5 mm 6.5 mm 6.5 mm 6.5 mm  6.5 mm  6.5 mm  

Table 1: This table shows a comparison of the Leap 5 TSL 
and LTD models for the ScanSpeak 18W/8545-01.

Photo 2: This is the ScanSpeak 18W/8545-01 driver.

��|^�����������������������������������#�^�����*�����������%`��������
shown.
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in the sealed and vented boxes at 2.83 V and at a volt-
age level high enough to increase cone excursion to XMAX 
+ 15% (7.5 mm for the 18W). This yielded a F3 = 74 Hz
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Figure 17: The plot shows the group delay curves for the 
2.83-V curves in Figure 16.

Figure 18: The plot shows the cone excursion curves for 
the 31.5/32-V curves in Figure 16.
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Figure 15: The free-air impedance plot is shown for the 
ScanSpeak 18W/8545-01.

Figure 16: The computer box simulations (black solid = 
vented @ 2.83 V; blue dash = vented @ 2.83 V; black 
solid = vented @ 31.5 V; blue dash = vented @ 32 V) are 
shown for the ScanSpeak 18W/8545-01.

Yung International Inc. is now shipping their superbly engineered 
subwoofer plate amplifier line. Capable of operating at 100% power 
output for an 8-hour period, these new low profile designs deliver 
audiophile performance—even when subjected to the strenuous 
demands found in commercial environments.

Yung International Inc. has supplied components for over 
twenty five years and is the preferred choice of leading 
loudspeaker brands worldwide.  
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with a box/driver QTC of 0.7 for the 0.25 ft3 sealed 
enclosure (appropriate for a home theater LR/CTR sat) 
and –3 dB = 55.5 Hz for the 0.63 ft3 vented QB3 simu-
lation. Increasing the voltage input to the simulations 
until the maximum linear cone excursion was reached 
resulted in 109 dB at 31.5 V for the sealed enclosure 
simulation and 110 dB with an 32-V input level for the 
larger vented box. (see Figure 17 and Figure 18 for the 
2.83-V group delay curves and the 31.5-V/32-V excur-
sion curves.) Overall, the parameter changes for the 
new 18W look perfect for a standalone two-way product. 

Klippel analysis for the ScanSpeak 6.5” woofer pro-
duced the Bl(X), Kms(X), Bl and Kms symmetry range 
plots shown in Figures 19–22. The Bl(X) curve for the 
18W (see Figure 19) is very broad and symmetrical 

Figure 19: This is the Klippel analyzer Bl (X) curve for 
the ScanSpeak 18W/8545-01.

Figure 20: This is the Klippel analyzer Bl symmetry 
range curve for the ScanSpeak 18W/8545-01.

Figure 22: This plot shows the Klippel analyzer Kms 
symmetry range curve for the 18W/8545-01.

Figure 21: The plot shows the Klippel analyzer 
mechanical stiffness of suspension Kms (X) curve for 
the ScanSpeak 18W/8545-01.

Figure 23: This plot shows the Klippel analyzer Le(X) 
curve for the ScanSpeak 18W/8545-01.
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analyzer for the 18W were XBl at 82% Bl = 5.7 mm and 
for XC at 75% CMS minimum was also 2.8 mm, which 
means for the 18W woofer, the compliance was the limit-
ing factor for a distortion level of 10%. 

Figure 23 shows the inductance curves L(X) for the 
18W. The curve indicates an increasing inductance as 
the coil moves inward; however, there is only a minor 
change in inductance throughout the driver’s operating 
range, a key to low-distortion performance. Inductance 
change from the rest position to XMAX coil-in position 
was only 0.078 mH, and even less, 0.024 mH, to the 
XMAX coil-out position. 

Following the testing, I mounted the 18W/8545-01 
woofer in an enclosure that had a 17” × 8” baffle filled 
with damping material (foam) and measured the DUT on- 
and off-axis from 300 Hz to 20 kHz frequency response 
at 2.83 V/1 m using a 100-point gated sine wave sweep.
Figure 24 shows the 18W’s on-axis response displaying 
a smooth rising response to about 2.75 kHz, followed by 
a 13 dB drop in SPL to a peak at 6 kHz. For comparison, 
Figure 25 shows the factory on-axis response of the 
original 18W/8525-00. 

Figure 26 shows the on- and off-axis frequency 
response at 0°, 15°, 30°, and 45°. With respect to the 
on-axis curve, –3 dB at 30° occurs at 2.3 kHz, so a 
crosspoint in that vicinity should work well for a rea-
sonable power response. The last SPL measurement 
shows the two-sample SPL comparisons for the 6.5” 

with some offset. Looking at the Bl symmetry plot shown 
in Figure 20, this curve shows a coil rearward (coil in) 
offset at the rest position of 1.5 mm that goes to 0.5 mm 
offset at the 6.5-mm physical XMAX of the woofer. Note 
that the data at rest has a fair degree of uncertainty (the 
expanding gray area indicates the level of uncertainty of 
the graph) at rest, but a high degree of certainty at the 
6.5-mm position. 

Figure 21 and Figure 22 show the Kms(X) and Kms 
symmetry range curves for the ScanSpeak 18WU. The 
Kms(X) curve is also symmetrical in both directions with 
small offsets in either the coil-in or coil-out positions. 
Displacement-limiting numbers calculated by the Klippel 
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Figure 26: This is the ScanSpeak 18W/8545-01 horizon-
tal on- and off-axis frequency response (0° = solid; 15° 
= dot; 30° = dash; 45° = dash/dot).

Figure 27: This shows the two-sample SPL comparison 
for the ScanSpeak 18W/8545-01.
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Figure 24: This is the ScanSpeak 18W/8545-01 on-axis 
frequency response.

Figure 25: This plot shows the ScanSpeak Classic 
18W/8545-00 factory on-axis frequency response.
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ScanSpeak driver, with a close match up to 2.7 kHz, 
and about 1-dB variations above that frequency (see 
Figure 27). 

For the last group of tests, I used the SoundCheck 

analyzer and SCM-2 microphone 
to measure distortion and gener-
ate time-frequency plots. Setting 
up for the distortion measure-
ment consisted of mounting the 
woofer rigidly in free air, and 
setting the SPL to 94 dB at 1 m 
(1.795 V) using a noise stimulus 
(two of SoundCheck’s utilities are 
a software generator and an SPL 
meter), and measuring the distor-
tion with the microphone placed 
10 cm from the dust cap. This pro-
duced the distortion curves shown 
in Figure 28.

Finally, I used the SoundCheck 
analyzer to get a 2.83-V/1-m 
impulse response for this driver 
and imported the data into the 
SoundMap time/frequency soft-
ware. The resulting CSD waterfall 
plot is shown in Figure 29. The 
Wigner-Ville logarithmic surface 
map (for its better low-frequen-
cy performance) plot is shown in
Figure 30. Reviewing the data, 

this is a well-designed driver and a worthy upgrade from 
the Classic 18W/8545-00. For more information, visit 
www.scan-speak.dk. VC

Figure 29: This shows the SoundCheck CSD Waterfall 
plot for the ScanSpeak 18W/8545-01.

Figure 30: The shows the SoundCheck Wigner-Ville plot 
for the ScanSpeak 18W/8545-01.

Figure 28: These are the ScanSpeak 18W/8545-01 SoundCheck distortion plots.
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Industry Watch

By Vance Dickason

Audio Powerhouses Align
The AVC Group, SpeakerCraft, and Panama/Furman 

released a joint announcement to address the rapidly 
changing needs of technology consumers and dealers 
alike. Under the new arrangement, the formidable and 
diversified resources of The AVC Group, SpeakerCraft, 
Proficient and Panama/Furman brands will align under 
one centralized division with a focus on customer-
centric product development, brand innovation, and 
dealer support.

Mark Terry, president of AVC Group, will leave the 
company. “Mark and his team have done an outstand-
ing job combining the AVC Group brands and creating 
a world-class infrastructure to service our customers 
and dealers,” stated Sean Burke, Group president of 
Nortek’s Technology Products Segment. “Mark has 
decided to move on to other endeavors after providing 
his full support to this integration effort. I am appre-
ciative of the dedication and high level of leadership 
that Mark has provided and wish him the very best in 
the future.”

Bill Pollock, president of Panama/Furman will be 
heading up the new organization. Paul Starkey will 
direct marketing, Dave Keller will head sales, and 
Keith Marshall will lead SpeakerCraft/Proficient.

“This is more than a strategic realignment. It rep-
resents an important and historic step for our indus-
try,” said Bill Pollock. “We’ve joined the expertise and 
efficiency of the industry’s most important technology 
brands and formed a new resource for our dealers that 
represent a unique opportunity for them to grow both 
ROI and competitive standing.” The change is effective 
immediately. No further changes are currently planned 
for existing dealer contacts, customer service, tech 
support, and credit operations.

SpeakerCraft’s Burkhardt Retires
SpeakerCraft announced the retirement of its 

president, Jeremy Burkhardt, effective May 25 (see 
Photo 1). Burkhardt joined SpeakerCraft in 1991, 

recasting the company from 
an installer of custom audio 
systems into an innovative 
manufacturer and found-
ing the SpeakerCraft brand 
of architectural speak-
ers in 1994. As president, 
Burkhardt led SpeakerCraft’s 
reinvention based on a com-
mon vision of innovation, 
best of class products, busi-
ness training, and close part-
nerships with its retailers.

 “The last 20 years at SpeakerCraft has been an awe-
some gift,” said Burkhardt. “I am lucky to have expe-
rienced it with so many great people. I am beyond 
grateful. I have been working full time since I was 15 
years old and have decided it’s time for me to chill 
out.” Keith Marshall has been named interim presi-
dent of SpeakerCraft. According to the company, as 
president of Proficient Audio, Keith has been a proven 
leader and an important part of SpeakerCraft.

Behringer Acquires Turbosound
Behringer’s Music Group announced it has acquired 

U.K. loudspeaker manufacturer Turbosound. With the 
move, Music Group adds the West Sussex, England-
based manufacturer to its pro audio line-up, which 
also includes Midas, Klark-Teknik, and Behringer. 
Costa Lakoumentas, senior vice president of market-
ing, noted that the parent company began searching 
for an appropriate pro loudspeaker manufacturer 
around the same time it acquired Midas, and acquir-
ing the console company helped pave the way for the 
Turbosound purchase.

Turbosound’s three decades in the U.K. pro audio 
industry, earned the compnay a trio of Queen’s 
awards, including for Innovation in 2012. When Music 
Group acquired Midas, another pro audio manufac-
turer with deep roots in the U.K., the console company 
eventually moved its manufacturing to China, though 
Music Group did create a new Center of Engineering 
Excellence in Manchester, U.K. Asked if the manufac-
ture of Turbosound loudspeakers might also be head-
ing to the Far East, Music Group responded, “What 
we’re looking for is ways to build this brand to the 
absolute pinnacle of the loudspeaker business—that’s 
it. Now, whether that means manufactured in China 
or the U.K., that’s less important to us than execut-
ing the equity of the brand. We want to unlock that 
equity…and will reveal more of our plans over the next 
few days.”

Grimani Receives New Patent
Anthony Grimani, founder and president of 

Performance Media Industries (PMI), has received a 
U.S. patent for new the measurement and optimiza-
tion of sound systems using 
a sliding band integration 
curve (see Photo 2). Grimani 
developed the sliding band 
integration curve (SBIC), a 
technique that measures the 
electroacoustic response of 
sound systems in small rooms 
so measurements and voicing 
adjustments directly correlate 
to what listeners actually hear. 
SBIC measures the direct-
field sound from the speaker 
to the listener position, and 

Photo 1: Jeremy Burkhardt Photo 2: Anthony Grimani
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the total reverberated field of sound at the listener 
area. SBIC then conducts frequency-weighted averag-
ing of the two responses and yields a resulting curve. 
According to Grimani, because the SBIC response 
curve is the closest approximation to what a human 
would actually hear, the room correction, equaliza-
tion, and voicing can all be performed faster and more 
accurately. Grimani is currently negotiating with two 
manufacturers to have SBIC incorporated into audio 
analyzers. SBIC will also be included in auto-EQ prod-
ucts to improve resulting performance.

Definitive Technology Promotes Lyons
Speaker manufacturer Definitive Technology pro-

moted technical director Matt Lyons to engineering 
vice president. Lyons has been with Definitive since 
2007. In the newly created position, Lyons will oversee 
all of Definitive’s engineering personnel and outside 
contractors. He reports to Paul DiComo, marketing and 
product development senior vice president.

Lyons started his CE career as an audio engineer at 
Polk Audio, spent several years with audio electronics 
manufacturer Adcom, and later formed Lyonsound, an 
A/V product development consulting company. He also 
teaches graduate-level courses in audio and record-
ing arts as an adjunct professor at Johns Hopkins 
University’s Peabody School of Music.

Edelswood Joins Listen
Listen announced that Mark Edelsward has joined 

the company as vice president of international sales. 
His primary responsibilities will be managing and 
expanding Listen’s distributor network and working 
with its international customers. He will also manage 
Listen’s west coast accounts. Mark will be based from 
his Seattle-area home office.

Mark has more than 20 years of sales and distri-
bution management experience, covering test and 
measurement equipment and programming solutions 
for semiconductor devices. This includes 19 years 
at Data I/O where he held a variety of sales, sales 
management, and distribution management positions 
in Canada, Europe, and the U.S. He has also held 
executive-level positions at Microsoft and BSquare, 
and he has travelled extensively, previously living and 
working in Vancouver, Toronto, and Amsterdam. For 
more information, visit www.listeninc.com.

B&W Takes Best Loudspeaker Award
About.com has released its annual Reader’s Choice 

Awards. For Best Loudspeaker Brand, the winner was 
B&W (53%), followed by KEF (23%), Klipsch (14%), 
RBH (6%), and Magnapan (1%). For more informa-
tion, visit the About.com.

Harman Displays Its “Best” Installations
Harman announced that JBL Synthesis has added 

its installation gallery to its website. The installation 

gallery is billed as a showcase for the best custom-
installation home theaters created by JBL Synthesis 
dealers and distributors.

According to Jim Garrett, marketing and product 
management director for Harman luxury audio and 
loudspeakers, “Our specialist dealers and systems 
integrators have conceived and built some of the 
most beautiful and spectacular home entertainment 
systems ever designed, and the JBL Synthesis instal-
lation gallery is a place where they can display their 
work to consumers and even show off a little bit!” The 
site already hosts some installation images—including 
the home theater of Hollywood director Spiro Razatos, 
which was featured on an episode of “Million Dollar 
Rooms.” Authorized U.S. dealers and international 
distributors interested in submitting photos should 
contact Rachel Kovas at rachel.kovas@harman.com.

Loudspeaker Manufacturers Honored
The recent InfoComm trade show produced sev-

eral awards for loudspeaker manufacturers. The 
2012 Systems Contractor News InfoComm Installation 
Product Award for the most innovative loudspeaker 
for commercial installation went to JBL for the CBT-1 
speaker. For the ProSound Network InfoComm Best 
of Show award, there were two winners in the loud-
speaker category. The first was Renkus-Heinz for 
the Ralph Heinz signature series loudspeakers. This 
series includes the RHX passive and RH self-powered 
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home.” The study found an increase in installations 
across all technology sectors, with the biggest gains 
in structured wiring (63% of new homes in 2011 
versus 45% of new homes in 2010). Energy man-
agement solutions, such as automated lighting con-
trols (12% versus 7%) and home automation (10% 
versus 5%) were at all-time highs. Entertainment 
features also performed strongly in 2011, with the 
multi-room audio (23%) and home theater (29%) 
installations rebounding strongly after their reces-
sion-period lows.

The study also found that builders have embraced 
other construction opportunities, such as remodel-
ing existing homes (57%). Even as the housing 
market shows signs of life, industry players should 
not lose focus on aftermarket opportunities, as one 
in five builders cite remodeling has generated more 
revenue than new home building in the past 12 
months.

CEA’s study was conducted in conjunction with 
the National Association of Home Builders (NAHB) 
research center, which gathered data through the 
Annual Builder Practices Survey, including new con-
struction information from U.S. homebuilders. The 
study provides home technology professionals with 
an understanding of homebuilders’ perceptions and 
motivations for installing home technology in new 
home construction and the remodel market. VC

with dual-wedge angle design and rigging/mounting 
options. The second award went to Eastern Acoustic 
Works Sub.two, which utilizes dual 16” drivers that 
can be blended with a 21” driver for extended low-
end frequencies.

CEA Releases Study Results
The Consumer Electronics Association (CEA) 

released the 10th Annual State of the Builder 
Technology Market Study, which found installed 
home technology is strongly solidified in builders’ 
services and offerings portfolios. Entertainment and 
automation solutions are helping builders differen-
tiate their businesses, while more common home 
technologies, like structured wiring, are necessary 
to effectively compete in the market.

“This year’s study confirms CEA’s long-held belief 
and prediction that home technology would make a 
positive contribution to the inevitable housing mar-
ket recovery as home buyers’ digital lifestyles and 
desires for energy efficiency factor into purchas-
ing decisions,” said Steve Koenig, CEA’s director 
of industry analysis. “For example, home automa-
tion and lighting controls tap into buyers’ rising 
concerns regarding energy costs, while a focus on 
home theater and multi-room audio demonstrates 
that builders can meet the growing homeowners’ 
demands to access entertainment anywhere in the 
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Test Bench is an open forum for OEM driver manufacturers 
in the industry. All OEMs are invited to submit samples to Voice 
Coil for inclusion in the monthly Test Bench column. 

Driver samples can include any sector of the loudspeaker 
market, including transducers for home audio, car audio, pro 
sound, multimedia, or musical instrument applications. 

OEM manufacturers are welcome to send samples of any 
woofer, mid-range, or tweeter they feel is representative of 
their work. Contact Voice Coil Editor Vance Dickason to discuss 
which drivers are being submitted. 

All samples must include any published data on the product, 
patent information, or any special information necessary to 
explain the functioning of the transducer. This should include 
details regarding the materials used to construct the trans-
ducer such as cone material, voice coil former material, and 
voice coil wire type. For woofers and mid-range drivers, please 
include the voice coil height, gap height, RMS power handling, 
and physically measured Mmd (complete cone assembly,  
including the cone, surround, spider, and voice coil with 50% 
of the spider, surround, and leadwires removed).
Samples should be sent in pairs and addressed to:

Vance Dickason Consulting
333 South State Street, #152
Lake Oswego, OR 97034
(503-557-0427)
vdc@northwest.com

Submit Samples to Test Bench



The “Must Have” reference for  
                loudspeaker engineering professionals.

       Home, Car, or Home Theater!
Back and better than ever, this 7th edition

provides everything you need to become a

better speaker designer. If you still have a  

3rd, 4th, 5th or even the 6th edition of the 

Loudspeaker Design Cookbook, you are  

missing out on a tremendous amount of  

new and important information!

Now including: Klippel analysis of drivers,

a chapter on loudspeaker voicing, advice  

on testing and crossover changes, and so

much more! Ships complete with bonus CD

containing over 100 additional figures and

a full set of loudspeaker design tools.

A $99 value!

Yours today for just $39.95.

Shop for this book, and many
other Audio Amateur products,
at www.cc-webshop.com.



Seems like all of a sudden,
compact arrays are big

business. So talk to
Celestion about our range

of high performance,
small-format drivers.  

It’s another
innovation in sound

from Celestion.

Find us on Facebook

www.celestion.com

We’re thinking small

AN2075 50mm/2"    AN2775 70mm/2.75"         AN3510 88mm/3.5"


