
Photo 1: An Erse FoilQ coil

Erse’s New FoilQ Inductors
Erse’s FoilQ line of coils is an upgrade to its high-end 

XQ coil line (see��������). Erse’s FoilQ coils offer the 
best performance of any air core coil on the market 
today, according to the company. The FoilQ line of coils 

offers improved 
bass dynamics, 
reduced micro-
phonic distortion, 
and uncompro-
mising musical 
neutrality. Erse’s 
FoilQ coils are 
manufactured 
with 99.99% pure copper. The company claims this 
purity level guarantees maximum sonic quality and per-
formance. FoilQ’s sonic excellence is maintained through 
Erse’s proprietary low-constant tension devices. This 
process maintains the copper foil’s crystalline structure 
and Erse’s high-purity, bi-axially oriented polypropylene 
(BOPP) film’s orientation, ensuring maximum fidelity and 
performance. �	
���� lists the FoilQ specifications.

Erse’s 0.003”-thick high-purity copper foil reduc-
es all skin effects from 0 Hz to 50 kHz. This reduced 
skin effect provides a more linear inductance and more 
equivalent series resistance (ESR) versus frequency than 
any other inductor, including litz coils. Erse’s high-purity 

IN THIS ISSUE

 V O L U M E  2 7 ,  I S S U E  4   F E B R U A R Y  2 0 1 3

28

INDUSTRY NEWS 
& DEVELOPMENTS
By Vance Dickason

1

TEST BENCH 
High-Frequency Drivers from Max 
Speakers and Scan-Speak
By Vance Dickason

INDUSTRY WATCH 
By Vance Dickason

Industry News & Developments
By Vance Dickason

5
SPOTLIGHT
DKM & UKM
The Dr. Kurt Müller Group
By Mike Klasco 

SPOTLIGHT
Loudspeaker Cone Vendor 
Survey 2013
By Nora Wong and Maria Markowski

8

12

PRODUCTS & SERVICES 22

18

SPOTLIGHT ON CONE VENDORS, p. 12

ACOUSTIC PATENTS
By James Croft

Specifications
Tolerance ±2.5% centered on 

nominal value

Insulation 
temperature

200°C

Composition 99.99% high-purity 
copper

Table 1: FoilQ coil specifications
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Don’t miss the first High-End Audio Show 
in Fourteen Years in Chicago located at the 
Doubletree O’Hare March 8-10, 2013. We extend a 
“Great Big Thank You” to these fine companies.
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We would like to express our gratitude 
to our Chicagoland Retailers who will 
be exhibiting at AXPONA:

Audio Archon • Essential Audio
Kyomi Audio Music Direct
Pro Musica • Quintessence Audio 
Saturday Audio Exchange
Tweak Studio • Van L Speakerworks

Additionally we welcome these fine  
retailers from all around the US:
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The Voice That Is • United Home Audio      
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BOPP film is up to 33% thicker than 
the competition, which correlates to 
lower interwinding capacitance and 
improved sonics. The large surface 
area, thinness of the copper foil, and 
BOPP film significantly reduce micro-
phonics.

The FoilQ coils’ long-term reliability 
is maintained through Erse’s vacuum 
fusing of the BOPP to the copper foil. 
This fusing process removes all oxy-
gen and seals the copper foil from any 
outside contamination. FoilQ’s lead-
free, RoHS compliant inductors are 
available in 12-, 14-, and 16-gauge 
thickness.

FoilQ coils feature: extremely low 
vibration, high-quality construction, 
low DCR, RoHS compliance, sealing 
to prevent oxidation, zero saturation, 
and zero skin effect. For more information, visit www.
Erseaudio.com.

Behind Harman’s Testing Lab—Sean 
Olive’s Audio Musings Blog

With so many MP3 players and ear buds in use 
today, it’s temping to believe that today’s younger 
generation doesn’t have the ability to appreciate 
accurate, neutral, and musically engaging speakers. 
But according to Dr. Sean Olive, Harman’s Director of 
Acoustic Research, that’s not the case. If you haven’t 
read Olive’s November 30, 2012, installment of his
Audio Musings blog, visit seanolive.blogspot.com.  

The subject of the blog installment was how 
Olive and his 
lab staff used 
the Harman 
Listening Lab 
and its auto-
mated Speaker 
S h u f f l e r — a 
device that A/
Bs speakers 
in the exact 
same acoustic 

space—to blind test a diverse group of young listen-
ers. They used the setup to rate listeners’ preferences 
for four well-known loudspeaker brands’ products (see 
�	
����). During the test, the products were located 
behind a curtain, with each listener taking turns being 
seated in the exact same listening positions. 

The test group included:

�� 90 Japanese college students (November 2011)
�� 59 Japanese college students
�� 20 Loyola Marymount University students
�� 18 Los Angeles high school students
�� 14 California Institute of the Arts students

�����
�	��

����	��
�������

���	���
����

Speaker A Infinity Primus 
362

$500

Speaker B Polk RTi 10 $800

Speaker C Klipsch RF3, 5 $600

Speaker D Martin Logan 
Vista

$3,800

Table 2: The four speakers used in the 
test 

Figure 1: This graph shows listener preferences for four branded loudspeakers.

�� 12 Harman-trained listeners
�� 6 University of California, Irvine students

������� � shows the results. Virtually all listeners 
chose the Infinity Primus 362, the least expensive prod-
uct, as the most accurate and best sounding, followed by 
the Polk RTi 10, the Klipsch RF35, and the Martin Logan 
Vista. The conclusion is young untrained listeners prefer 
a more accurate and neutral sound quality when given 
the chance to scientifically express themselves! VC
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The Dr. Kurt Müller Group
By Mike Klasco

The speaker cone industry is about 75 years old, 
and like every industry, its trends generally 

reflect the health of the speaker business. It is no 
surprise then that with many U.S. speaker assem-
blers doing their work in Mexico or China, sourcing 
from domestic cone factories is not as robust as it was 
even 10 years ago.

Historically, the speaker cone industry supported 
the early production of loudspeakers. In the U.S., 
Western Electric began serious development in the 
early 1930s, building metal cones intended for movie 
sound reproduction. As the speaker industry pro-
gressed, the benefit of paper speaker cones became 
obvious and brought numerous manufacturers onto 
the scene. One practitioner, Robert Brennan, had 
some involvement with felt hat production, but 
fashion trends in the 1930s started to shift away 
from gentlemen wearing hats. As a result, Brennan 
founded Fibre Form Corp. in 1938, a loudspeak-
er component manufacturer firm 
that was around until 2003. Other 
domestic cone factories such as 
Donal, Communications Products, 
DSC, Industrial Composites, and 
others too numerous to mention 
have come and gone. The last 
couple of years have seen merg-
ers and acquisitions among the remaining U.S. cone 
manufacturers. NuWay is now part of Loudspeaker 
Components (LC), which also went through a reor-
ganization just a couple of years ago. Rapid Die & 
Molding (RDM) and Hawley Products recently became 
affiliated after Hawley owner Fred Yocum passed 
away.

Internationally, the stories are similar. Contraction, 
bankruptcy, and consolidation within the cone indus-
try have also taken place. In China, the more-
than-dozen or so cone factories are under a lot 
of pressure to stay profitable. Money flows from 
the top, which means customers slowly pay the 
speaker assemblers. Factories are also paying their 
parts vendors very slowly, especially if the factory 
is operating at a loss. Some automotive factories 
are paying for their speakers in 180 to 360 days, 
and some are not paying at all. More than ever, the 
low bidder rather than the quality vendor gets the 
job; either that or the better vendor has to match 
pricing or extend payment terms to compete with 
the cut-rate vendors. The 2013 Chinese New Year is 
February 10, and with the new year’s arrival, quite 

a few of China’s speaker assemblers are wondering 
if their parts suppliers will come back. A number of 
Taiwanese transplants in Dongguan are so upside 
down that each time they return home for a holiday, 
they wonder if it is worth it to go back to Dongguan. 
Few readers would remember Woram, but it was 
an excellent Korean cone vendor, now gone. Even 
Japan’s Mogami, once a premium cone provider, is 
now a cone vendor affiliate of Pioneer.

On the international scene, one of the bright spots 
and the focus of this month’s article is Dr. Kurt Müller 
& Co. (DKM). I believe DKM is perhaps the oldest 
surviving cone factory in the world and certainly one 
of the most advanced. Still in business after 78 years, 
DKM is taking an aggressive approach to the cone 
and diaphragm business today.

DKM was founded in Berlin in 1934 to make 
acoustic components (e.g., loudspeaker diaphragms 
and cones). In 1945, DKM transferred its production 
from Berlin to Lachendorf, in the Hannover area of 
Germany. During this same period, Dr. Kurt Müller’s 
old friend, Heinz Ebers, joined the company as a 
partner; and the Ebers family continues to manage 
the company.

The Grundig company was one of DKM’s first cus-
tomers when World War II ended. Company owner 
Max Grundig visited DKM’s factory in Lachendorf by 

train. In postwar Germany, money 
had no value so Grundig prom-
ised to exchange completed radios 
for cones and other driver parts. 
Following his agreement with DKM, 
Grundig visited all the other com-
ponent suppliers with similar bar-
ter arrangements and finally pro-

duced his first radio called the “Heinzelmann.”
Parallel to its cone production development, DKM 

modified its manufacturing process to produce even 
stronger parts for glove boxes, door panels, and 
other cellulose-formed parts for the automotive and 
television industries. Based on this modified process, 
DKM founded a separate company, which is now part 
of Johnson Controls.

In 1947, DKM’s production site relocated to Krefeld, 
Germany (see �������), near the city of Dusseldorf 
and just east of Holland, where DKM remains today. 
In the new location, DKM expanded its production 
range to include cones, suspensions, dust caps, and 
surrounds. At the same time, DKM created its own 
paper production process. Plastic materials, textile, 
rubber, foam, aluminum, and titanium components 
also were introduced with virtually all the parts pro-
duction done using equipment and tooling developed 
and produced in-house. 

In 1970, the company introduced Kurt Mueller UK 
Ltd. (UKM), headquartered in High Wycombe near 
London. The new subsidiary specialized in supplying 
speaker assembly parts to pro sound loudspeaker 

Photo 1: This is Dr. Kurt Müller’s Krefeld 
factory as it looked in 1947.
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manufacturers. UKM currently 
supplies pulp cones up to 24” in 
diameter. The next expansion 
came in 1995, with a formal 
production agreement with a 
cone manufacturer in the Czech 
Republic. The affiliate is used 
for high-quantity, labor-inten-
sive production (e.g., manufac-

turing cones for the automotive industry). Since 1997, 
DKM has consistently maintained its certification for 
DIN EN ISO 9001 and DIN EN ISO 14001.

Today, more than 80% of DKM’s production is 
exported worldwide to customers that produce loud-
speakers for hi-fi, automotive, pro sound, radio, and 
television as well as other specialized applications. 
New investment and continued commitment comes 
from the Ebers family, who acquired the company’s 
remaining ownership. CEO Helmut Ebers and his 
son Daniel currently manage the company. Matthias 
Ringpfeil, DKM’s director of engineering and a trans-
ducer engineer, provides new technology develop-
ment. For readers unfamiliar with DKM, I should men-
tion that this company has an extremely strong brand 
reputation in the loudspeaker industry for superior 
consistency, which is due at least partially to DKM’s 
highly automated production (see �������).

Somewhat unique for a cone company, DKM offers 
its customers scientific R&D consulting for developing 
cones, dust caps, and suspension parts. Its close asso-
ciation with Loudsoft (Finecone), Klippel (3-D Laser 
Vibrometer), and other engineering solution providers 
can be an enormous advantage for customers with 
challenging requirements. In addition, the company 
has developed its own proprietary measurement pro-
tocols for testing the various mechanical parameters 
of its loudspeaker parts (see ������%).

DKM is currently taking a more aggressive marketing 
stance and is directly focusing on new programs to com-
petitively reach both automotive OEM and Asian custom-
ers. DKM has frequently exhibited at the ALMA Winter 
Symposium in Las Vegas, NV. The company will also 
be exhibiting its products in 2013 at Prolight + Sound 
in Frankfurt, Germany, and High End 2013 in Munich, 
Germany to present its latest innovations in both pro-
cesses and materials (see ������&). 

Recent product developments have resulted in 
patents on foam-
injected sandwich 
cones, long-life 
robust damped 
spiders sand-
wiched with poly-
urethane (PU) 
and silicon cores 
(see ������ '). 
Other innovations 
include glass fiber 

Photo 2: DKM’s 
ceramic automated 
assembly line
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Photo 3: Müller factory FDZ tester
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sandwich cones with honeycomb cores, ceramic hard 
domes on metal foil substrates (deep anodized alu-
minum and titanium ceramic diaphragms). 

Watching the attrition of the world’s cone com-
panies has been more than a bit disconcerting. 
However, the strong and committed financing now 
in place from new members of the Ebers family will 
ensure a strong future for DKM. 

Many speaker engineers are relieved there is still 
a choice of high-end cone vendors, and they are 
more than happy to continue working with Ringpfeil. 
Visit www.kurtmueller.com for more information. VCPhoto 5: DKM proprietary foam-core polypropylene cones

Photo 4: The DKM exhibit at last year’s High End 2012 show in Munich, Germany
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Voice Coil’s last Loudspeaker Cone Vendor Survey 
ran in the January 2010 issue. Even before the 

survey, established cone vendors from around the 
world (e.g., Fiberform in the U.S., Central in Germany, 
Worem in Korea, and its Japanese partner Geon) had 
closed. And in 2013, another half dozen Chinese cone 
vendors will not be included in this survey. The evapora-
tion of the auto sound aftermarket took with it the many 
premium-priced high-style cones. The auto sound OEM 
cone business’ financial difficulties took away the ton-
nage. The decline of whole-house audio sales (no in-wall 
speakers are necessary if no houses are being built), 
and the slowdown of stereo and surround sound speak-
ers sales are the same obstacles voice coil winders have 
faced. Speaker assemblers and their parts vendors are 
struggling in a difficult economy. But this report is a list-
ing of the cone vendors that remain in business.

Editor’s note: As always with survey articles, no mat-
ter how hard we try, things get unintentionally omitted. 
If your company was not listed and should have been, 
contact us and we will try to include your information in a 
future article. Sea Galleon International contributed infor-
mation to the directory’s Taiwan and Chinese sections.

North American Cone Vendors
/	0��.��������� (Paducah, KY)
Products: Paper cones, surrounds, and spiders
www.hawleyproducts.com

Hawley, which started 60 years ago, is an early devel-
oper of speaker cones. In 1984, the company moved 
into its current factory location in Paducah, KY. Hawley 
focuses on paper cones, surrounds, and spiders for 
the speaker industry. It is especially known for its 
unique pulp formulations for musical instrument and 
pro-sound cone applications. Hawley also has an Asian 
office located in Guangzhou City, Guangdong Province, 
China. Visit the Hawley website for contact information 
on the China division.

)������	*��������+�+�� (Lancaster, WI) 
Products: Cone assemblies, paperboard gaskets, dust 
caps, and spiders
Contact: Neil Kirschbaum (neilk-lc@tds.net) 
www.loudspeakercomponents.com

Loudspeaker Components (LC) is one of the largest 
U.S. manufacturers of cone assemblies, paperboard 

gaskets, dust caps, and spiders. Founded in 1965, LC 
has a long industry history. A few years ago it was 
revitalized by new management, led by speaker cone 
industry veteran Neil Kirschbaum. LC benefits from 
the technical legacy of the late Dr. Charles Barton, an 
accomplished paper materials scientist. LC supplies all 
segments of the industry, including OEM automotive, 
aftermarket automotive, professional, multi-media, 
hi-fi, and musical instruments. In 2010, LC purchased 
the assets of NuWay. The most noteworthy NuWay 
additions to the LC lineup include: spiders, seamed 
cones, gaskets, die-cut parts, water-impermeable 
cones, additional specialty pulps, advanced machining, 
and advanced measurement systems.

!	�����+�1������2����+ (Fremont, CA)
Products: Compression driver domes, tweeter domes, 
and speaker cones 
www.materion.com/electrofusion

Materion, formerly known as Brush-Wellman, provides 
state-of-the-art compression driver domes, tweeter 
domes, and speaker cones. It is best known for its 
beryllium products used in studio monitors, concert 
sound, and audiophile speakers.

!��	���������	3�4+�5�(San Diego, CA)
Mogami Mexico, S.A. de C.V. (Tijuana, Mexico/ Baja, 
CA)
Products: Soft parts for auto sound

Mogami, originally an independent Japanese cone 
manufacturer, is now an affiliate company of Pioneer. 
The Mogami factory is located near Pioneer’s Tijuana, 
Mexico speaker factory. Primary production is soft 
parts for auto sound. It also has a China affiliate (see 
the Asia section).

��6	.����	*������������(Lancaster, WI)
Products: Auto sound OEM cones
www.nuway-speaker.com

NuWay was founded in 1953. Its original plant was 
located in Franklin Park, IL. In 1998, NuWay purchased 
International Jensen’s facility in Clinton, NC. In 2002, 
NuWay opened a plant in Sonora, Mexico. NuWay’s 
main business was making cones and spiders/damp-
ers for the loudspeaker industry with a special focus 
on auto sound OEM cones. The financial crisis that 
devastated the auto industry supply chain in the U.S. 
also took its toll on NuWay. In 2010, Loudspeaker 
Components (LC) purchased NuWay’s assets. NuWay 
brand products continue to be manufactured under LC 
management in Nogales, Mexico, and Lancaster, WI.

�	��������"�!����+����5 (Cassville, WI)
Products: Cones, spiders, and surrounds
www.rdmco.com
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membranes, and diaphragms. Nada Indah estab-
lished its China plant in Lu Feng, Canton in 1993. 
The second China plant was established and located 
in Dongguan in 2000. The company has customers 
in Asia, the U.S., and Europe, and it has more than 
900 employees. 

#7��+������0�����+����+5�8��5 (Kedah, Malaysia)
Products: Professional cones
Contact: Tony Hewitt (Managing Director, tony.
hewitt@u-sonics.com) 
www.u-sonics.com/html_en/profile.html  

U-Sonics is located in Malaysia in the Penang vicin-
ity in the town of Sungai Petani. Using engineering 
management from Europe, U-Sonics is an upscale 
cone manufacturer who has found global acceptance 
as a vendor of high-performance professional cones.

Asia Cone Vendors—Northern China 
(Shanghai Vicinity)
9	������+������������(Jingjiang, Jiangsu Province)
Products: Cones
Contact: jade.jj@public.yz.js.cn

Jade Sound Acoustics is a medium-scale cone sup-
plier that supplies mostly auto sound OEM. The com-
pany is located north of the Shanghai area and does 
some export to Europe.

Rapid Die & Molding Co. (RDM), founded more than 
60 years ago, is an early speaker cone pioneer. 
RDM is best known for its high-performance cones 
for pro-sound applications. When the U.S. speaker 
manufacturing industry was stronger, RDM had vari-
ous manufacturing locations for spiders, cones, and 
so forth. The operation is currently consolidated in 
Cassville, WI.

Asia Cone Vendors—Malaysia
1���+	����0�����+5�8��5�(Kedah Darul Aman, West 
Malaysia)  
Products: Cones, cone paper, and dust caps
www.eternalpower.net

Eternal Power is a quality cone manufacturer supplying 
the high-end local market and the European speaker 
assemblers.

�	�	�4+�	����+5�8��5 (Kedah, Malaysia) 
Products: Speaker cones, membranes, and diaphragms
http://ninda.com

Nada Indah supplies many local and Japanese 
transplant speaker factories. Recently, it began to 
offer cones fabricated in the U.S. through Fangdig 
International aka Nada Indah. The company is a joint 
venture for Taiwan and Hong Kong. It was established 
in Malaysia in 1990 to provide unique speaker cones, 
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��+�
�� :�	+�.	+�� ���������+��	���+�
�����+�+����5�	*	���+�
��:�	+�;	+��1��+�����
"� ��	��� ��-������+�� ��53� )��5� (Yinzhou District, 
Ningbo City, China)
Products: Cones, voice coils, and speaker frames
Contact: George Bi (General Manager, George@xiang 
yangchina.com) or Sky Chan (xiangyang_sky@hotmail.com)
www.xiangyangchina.com.cn

Ningbo Xiangyang is known for cones—from low cost 
cones to surprisingly respectable high power sub-
woofer cones. The company also produces voice coils 
and speaker frames, and it is a substantial operation. 
In addition to loudspeaker components, the company 
makes tires and it has the largest restaurant in man-
kind’s history.

<��=�	+�� ��	+��� >����� ����5� (Sheng Zhou City, 
Zhejiang Province) 
Products: Cones and numerous speaker parts 
Contacts: Linchai Qian, (Vice Manager, Domestic) or 
Mr. Wu (Export)
www.tianle.com 

Zhejiang Tianle Group has a giant cone factory, per-
haps the largest in the world. It produces 800 mil-
lion cones per year, from commodity cones to woven 
carbon fiber and honeycomb high-end audiophile 
cones. It also produces numerous speaker parts.

Asia Cone Vendors—Philippines
�	�7�����1������+����!	+�2	�����+������5 (Pasig 
City, Philippines)
Products: Cones
www.daiichielectronics.com.ph

Dai-ichi is a loudspeaker assembler equipped with 
state-of-the-art production lines that can produce 
all types of speaker requirements. Dai-ichi also has 
strong in-house cone manufacturing capabilities that 
include honeycomb, high-performance paper, compos-
ites, metal and polymer cones. Dai-ichi offers cones 
to the speaker industry and does subcontract work for 
other high-end cone vendors.

Asia Cone Vendors—South China
������ ���+�� 1������+���� ��53� )��5� (��1) (Dong 
Guan Shi, Guangdong Province)
Taiwan Office: (Taoyuan Hesien, Taiwan)
Products: Speaker cones
Contact: Poon Chi Wai (poon@shiuhsheng.com.cn) 
or Ivy Wen (Ivy@shiuhsheng.com.cn)
www.shiuhsheng.com.cn

SSE was founded in 1982 in Taiwan to manufacture 
speaker cones. Its customers are located throughout 
Southeast Asia, the U.S., and Europe. The company 
offers cloth and rubber edge cones, paper and sub 

cones, and dust caps. SSE’s strength is mid-sized 
paper cones. As a Taiwan transplant, the company 
has a sophisticated factory with development capa-
bilities and strong quality control. Its large factory 
has supplied quality products to Harman, Tannoy, 
and Panasonic.

;�+�)�+��1������+�����	����.
��+�� >�	+� ;�+� )�+�� 1������+���� ��53� )��5�
(Dongguan City, Guangdong Province)
Taiwan Office: (Taoyuan, Taiwan)
Products: Cone paper
Contact: Crystal Ba 
www.yenlung.com

Yen Lung Electronics, established in 1983, is a 
quality cone supplier to local (Dongguan) speaker 
factories, and it is a Taiwan transplant. Yen Lung 
Electronics supplies quality cone paper for hi-fi and 
car audio speakers. It uses more than a dozen kinds 
of cone paper made with materials such as Kevlar, 
fiberglass, carbon fiber, aluminum, injection PP, 
and so forth. Yen Lung has expanded its business 
worldwide.

��+�� >�	+� �	�	+�� ?���+� ,����� ��53� )��5� (Da 
Lang Town, Dongguan)
Products: Paper and composite cones
Contact: Dechun Zhang (zhang@queenvoice.com)
www.queenvoice.com/a02.htm

Established in 1976 in Taiwan, the company expand-
ed in 2000 to become Dongguan Dalang Queen Voice 
Electronics Factory, which is now based in Dongguan 
City, Guangdong Province, China. The company pri-
marily manufactures loudspeaker paper and compos-
ite cones for hi-fi, automobile, compression horns, 
pro sound, hi-fi systems, multimedia, and so forth.

!��	��� @��+���	+A� 1������+���� ��53� )��5�
(Dongguan City, Guangdong)
Products: Soft parts for auto sound
http://pioneer.jp/topec/corp/kanren_w/02-e.html

Mogami is a Japanese transplant, and it is now an 
affiliate of Pioneer.  

;�	+� �	� 1������+���� ��53� )��5 (Taoyuan Hsien, 
Taiwan/Fucheng, Dongguan, China)
Products: Paper and poly cones
Contact: Lucy Luo (lucyluo@yuandacone.com)

Yuan Ta (Dongguan) supplies paper and poly cones 
to Japanese brands and local speaker assemblers.

<��+����+��1���������	����. (Guangtong, China)
Products: Paper, poly, and composite cones
Contact: Mr. Song
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Zhengsheng Electric Factory is a Taiwan transplant. 
The company produces paper and poly cones, plus 
woven and non-woven composite cones.

/��.	+�����	*��������+�+�����53�)��5 (Dongguan 
City Guangdong Province, China)
Product: Speaker components
Contact: Mr. Fu (hsiyang@126.com)

����+�;�	+�1������+�����53�)��5�@�;1A
(Dongguan City, Guangdong)
Products: Large-diameter cones
Contact: Ben Lee (benlee@chienyuan.com)
www.chienyuan.com

CYE is known for its quality large-diameter cones for 
auto sound and home theater subwoofers, musical 
instrument speakers, and sound reinforcement.

���0	�1������+�����53�)��5 (Taoyuan Country, Taiwan)
Products: Soft components (e.g., diaphragms, domes, 
dust caps, and surrounds)
www.ruhwa.com

Founded in Taiwan in 1982, Ruhwa Electronic specializes 
in manufacturing soft components for loudspeakers. Its 
major products include diaphragms, domes, dust caps, 
and surrounds. The products are mainly used for hi-fi, 
car speakers, multimedia speakers, PA systems, and 
musical instrument speakers. With more than 30 years 
of experience and its extensive tooling and equipment, 
Ruhwa has the ability to produce products that meet 
customers’ requirements and needs. To serve the global 
audio field’s fastest-growing segments, the company 
established a production base in the Guangdong province 
in 2000. 

>��	+��)��1+�����������53�)��5�(Taoyuan Hsien, Taiwan)
Products: Cones
Contact: T.P. Lin (General Manager, dgguanglu@21cn.com)

8�����1+�����������53�)��5 (Taipei-Hsien, Taiwan)
Products: Composite cones
www.bopro.com

BoPro is known for its high-performance composite 
cones.

��+���1������+�����53�)��5�(Taipei-Hsien, Taiwan)
Products: Tweeter and compression driver diaphragms
Contact: Annie (annie373264072@hotmail.com) 
www.yingpo.com 

Sonic Electronic produces tweeter and compression 
driver diaphragms.

India
6�C	���4+��	����-	��3�)��5 (Rajasthan, India)

Products: Cones, spiders/dampers, dust caps, dust 
domes, and duals/whizzers
www.wizardindia.com 

Wizard India Private manufactures cones, spiders/damp-
ers, dust caps, dust domes, and duals/whizzers suit-
able for all types of audio, television, and car speakers. 
Established in 1963, the company has grown to a fully 
functional manufacturer, producing millions of speaker 
cones every year. Located near the International 
Airport in Jaipur, India, Wizard has a modern and 
mechanized production facility. The company is certi-
fied by the ISO 9001-2000 and uses the latest CAD/
CAM system for designing and machining the tools 
required to manufacture products specified by individ-
ual customer needs. The company’s products are used 
by many international brands (e.g., Philips, Panasonic, 
Sony, Sharp, LG, Samsung, and Morel).

Europe
������	���+�� �������D���� ��� ����������� @���A
(La Chartre-sur-le-Loir, France)
Contact: Gilles Cinetti (gilles.cinetti@aac.fr)
www.aac.fr

AAC France Audax was created in 1989 from the NEOS, 
which was founded in 1935. AAC is loudspeaker acous-
tic components manufacturer. The company’s product 
line heritage resembles Audax and Harman France. 
AAC produces a wide range of cones, domes, dust caps, 
surrounds, and spiders that are supplied worldwide to 
the automotive industry, hi-fi, consumer electronics, 
and the military. AAC is especially strong in the auto-
motive OEM tweeter diaphragm business. In addition 
to manufacturing membranes in cellulose fiber (paper), 
AAC has become more diversified through the develop-
ment of new technologies and the use of innovative 
materials such as glass fiber, aramid fiber (Kevlar), car-
bon fiber, titanium, aluminum, ceramics, plastic materi-
als, and magnesium or sandwich composite.

������ ����+����.� 1+��+����+�� @��1A (Neu-Ulm, 
Germany)
Products: Speaker components
Contact: Norman Gerkinsmeyer (a.t.e@t-online.de)
www.ate.to 

For 25 years, ATE has been involved in developing and 
manufacturing alternative methods of speaker with 
DSP-controlled moving tables and displays, speaker 
boxes, transducers and sound-system components. 
Originally focused on the development of speakers for 
home-audio systems, ATE’s involvement in speakers 
has expanded to include the pro audio and automotive 
industries.

��+������������������>�
� (Nordrhein-Westfalen, 
Germany)
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Products: composite cones and cone materials
Contact: Frank Sager (General Manager, fsager@cen 
trotec.de)
www.centrotec.de 

Centrotec produces high-quality composite cones and 
materials for cones.

��5� ����!E�����>�
/�"���5�(Hüls, Germany)
Products: Loudspeaker components
Contact: Hans-Gunter Schmitz (info@kurtmueller.com) 
www.kurtmueller.com 

Dr. Kurt Müller produces some of the most respected 
high-end loudspeaker components for home audio, car 
hi-fi, and consumer applications. It is also known for 
technical consulting, R&D, and assembly. The com-
pany’s factory is equipped with automated production 
lines. 

 ����!������3�)��5 (Bucks, Great Britain)
Contact: Zia Latif (enquiries@kurtmueller.co.uk) 

The Kurt Mueller UK division also uses automated 
lines to produce loudspeaker components for pro-
fessional sound. The company also has a factory in 
Proratio, Czech Republic for the production of sur-
rounds, after treatment of loudspeaker components, 

and the manual assembly of cones and surrounds. 

!��2��F� ��������+� !�����+��3� )��5� (Lancashire, 
United Kingdom)
Products: Rubber surrounds
www.metflex.co.uk 

Metflex Precision Mouldings is an established manu-
facturer of rubber surrounds (rolls) in a variety of 
materials and colors. The surrounds can be designed 
to exactly match customers’ acoustic requirements.

�����F��	
�����>�
/ (Gronau, Germany)  
Products: Cone material
www.curvonline.com 

Propex Fabrics fabricates the CURV cone material and 
provides other in-house cone forming capabilities.

G183���� (Ancona, Italy)
Products: Cones, spiders, and dust caps
www.oeb.it 

OEB is an Italian speaker parts specialist with more 
than 30 years of experience producing spiders, cones, 
borders, domes and dust covers of all shapes and sizes 
in different materials (e.g., glass fiber, carbon fiber, foam, 
cotton, conex, rubber, and silk). VC 
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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 inter-
national patents. This also includes new patent applica-
tions that are published in the Patent Application Journal.

��1� 1��1��)G�#�1�
Patent Number: 8,275,164
Inventors: Thach T. Nguyen (Delray Beach, FL)
Assignee: None
Filed: October 7, 2010
U.S. Classes: 181/338
Granted: September 25, 2012
Number of Claims: 15
Number of Drawings: 8

Abstract From Patent
A transmission line speaker enclosure featuring a main 

enclosure, a speaker driver and an exit port in the main 
enclosure, exit port walls extend from the exit port into 
the main enclosure; and an inner sub enclosure in the 
main enclosure having a curved vertex facing the speaker 
driver and walls extending from ends of the vertex (see 
��������). The vertex has an angle between about 40° to 
80°, the vertex is either attached or separated from the 
magnet of the speaker driver by a gap, the vertex func-
tions to divert sounds exiting the speaker driver between 
walls of the inner sub enclosure wall the main enclosure, 
then between the walls of the inner sub enclosure and the 
exit port and further out of the exit port, wherein back 
waves generated by the speaker driver can have total 
traveling distance of about 0.25 wavelength of a tuned 
frequency.

Independent Claims
1. A generally tube-based transmission line speaker 

enclosure comprising: (a) an outer main enclosure with 
an inner cavity; (b) a speaker driver disposed in a first 

side of the outer main enclosure, a magnet of the speaker 
driver faces the inner cavity of the outer main enclosure; 
(c) an exit port disposed in a second side of the outer 
main enclosure opposite the speaker driver, wherein a 
first exit port wall and second exit port wall each extend 
into the inner cavity of the outer main enclosure a dis-
tance between about 0.25 to 0.75 a length of the outer 
main enclosure as measured from the first side to the 
second side; and (d) an inner sub enclosure wall disposed 
in the inner cavity of the outer main enclosure, the inner 
sub enclosure comprises a vertex having a generally 
curved V-shaped outside and a rounded inside, the out-
side of the vertex facing the magnet of the speaker driver, 
a first outer wall extending from a first end of the vertex, 
and a second outer wall extending from a second end of 
the vertex, the first outer wall is positioned between a 
third side of the outer main enclosure and the first exit 
port wall with spaces between, the second outer wall is 
positioned between a fourth side of the outer main enclo-
sure and the second exit port wall with spaces between, 
the outside of the vertex has an angle of between about 
40° to 80°, wherein the vertex is either separated from 
the magnet of the speaker driver by a gap or is securely 
attached to the magnet of the speaker driver, the gap 
being between about 0.5 to 0.5 a size of the speaker driv-
er, wherein sounds waves exiting the speaker driver are 
diverted via the vertex either (a) between the first outer 
wall of the inner sub enclosure wall and the third side of 
the outer main enclosure, then between the first outer 
wall of the inner sub enclosure wall and the first exit port 
wall, then through the exit port walls and exit port, or (b) 
between the second outer wall of the inner sub enclosure 
wall and the fourth side of the outer main enclosure, then 
between the second outer wall of the inner sub enclosure 
wall and the second exit port wall, then through the exit 
port walls and exit port, wherein back waves generated 
by the speaker driver can have total travelling distance 
from a speaker cone of the speaker driver to the exit port 
of about 0.25 wavelength of a tuned frequency.

6. A generally tube-based transmission line speaker 
enclosure comprising: (a) an outer main enclosure with 
an inner cavity, a curvature is disposed in the inner cav-
ity at an intersection of a first side and a third side; (b) a 
speaker driver disposed in a fourth side of the outer main 

enclosure opposite the curvature, a magnet of the 
speaker driver faces the curvature of the outer main 
enclosure; (c) an exit port disposed in a second side 
of the outer main enclosure, wherein a first exit 
port wall and second exit port wall each extend 
into the inner cavity of the outer main enclosure a 
distance between about 0.25 to 0.75 a length of the 
outer main enclosure as measured from the first 
side to the second side; and (d) an inner sub enclo-
sure wall disposed in the inner cavity of the outer 
main enclosure, the inner sub enclosure comprises 
a vertex having a generally curved V-shaped out-
side and a rounded inside, the outside of the vertex 
generally facing the magnet of the speaker driver 
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and the curvature of the outer main enclosure, a first 
outer wall extending from a first end of the vertex, and 
a second outer wall extending from a second end of the 
vertex, the first outer wall is positioned between a third 
side of the outer main enclosure and the first exit port wall 
with spaces between, the second outer wall is positioned 
between a fourth side of the outer main enclosure and the 
second exit port wall with spaces between, the outside 
of the vertex has an angle of between about 40° to 80°, 
wherein the vertex is either separated from the magnet 
of the speaker driver by a gap or is securely attached to 
the magnet of the speaker driver, the gap being between 
about 0.5 to 0.5 a size of the speaker driver, wherein 
sounds waves exiting the speaker driver are diverted via 
the vertex and curvature either (a) between the first outer 
wall of the inner sub enclosure wall and the third side of 
the outer main enclosure, then between the first outer 
wall of the inner sub enclosure wall and the first exit port 
wall, then through the exit port walls and exit port, or (b) 
between the second outer wall of the inner sub enclosure 
wall and the fourth side of the outer main enclosure, then 
between the second outer wall of the inner sub enclosure 
wall and the second exit port wall, then through the exit 
port walls and exit port, wherein back waves generated by 
the speaker driver can have total traveling distance from a 
speaker cone of the speaker drive to the exit port of about 
0.25 wavelength of a tuned frequency.

11. A transmission line speaker enclosure comprising: 
(a) a generally spherical outer main enclosure with an 
inner cavity; (b) a speaker driver disposed in a first end of 
the outer main enclosure, a magnet of the speaker driver 
faces the inner cavity of the outer main enclosure; (c) an 
exit port disposed in a second end of the outer main enclo-
sure opposite the speaker driver, wherein a first exit port 
wall and second exit port wall each extend into the inner 
cavity of the outer main enclosure a distance between 
about 0.25 to 0.75 a length of the outer main enclosure as 
measured from the first end to the second end, a first cur-
vature is disposed on the first exit port wall and a second 
curvature is disposed on the second exit port wall; and (d) 
a generally C-shaped inner sub enclosure wall disposed 
in the inner cavity of the outer main enclosure, the inner 
sub enclosure comprises a center vertex having a gener-
ally curved V-shaped outside that faces the magnet of the 
speaker driver, a first arm extending from a first end of 
the vertex, and a second arm extending from a second 
end of the vertex, the first arm is positioned between a 
wall of the outer main enclosure and the first curvature of 
the first exit port wall with spaces between, the second 
arm is positioned between a wall of the outer main enclo-
sure and the second curvature of the second exit port wall 
with spaces between, the outside of the vertex has an 
angle of between about 40° to 80°, wherein the vertex is 
either separated from the magnet of the speaker driver by 
a gap or is securely attached to the magnet of the speaker 
driver, the gap being between about 0.5 to 0.5 a size of 
the speaker driver, wherein sounds waves exiting the 
speaker driver are diverted via the center vertex either 

(a) between the first arm of the inner sub enclosure wall 
and a wall of the outer main enclosure, then between 
the first arm of the inner sub enclosure wall and the first 
curvature, then through the exit port walls and exit port, 
or (b) between the second arm of the inner sub enclosure 
wall and a wall of the outer main enclosure, then between 
the second arm of the inner sub enclosure wall and the 
second curvature, then through the exit port walls and 
exit port, wherein back waves generated by the speaker 
driver can have total travelling distance from a speaker 
cone of the speaker drive to the exit port of about 0.25 
wavelength of a tuned frequency.

Reviewer Comments 
The present invention features a quarter-wave, folded, 

tuned pipe speaker enclosure (they call it a transmission 
line) comprising an outer main enclosure and an inner 
enclosure, or even number of inner sub enclosures. The 
main enclosure and sub enclosure are arranged such that 
the device’s stated goal is that the back waves gener-
ated by a woofer transducer can move more freely and 
the total traveling distance for the back waves from the 
speaker cone to the exit port is equal to about 0.25 wave-
length of the tuned frequency. In some embodiments, 
a passive radiator can be installed at the exit port. It is 
stated in the patent that by applying a passive radiator 
at the exit of the quarter wave pipe, bass output can be 
increased. (It is unlikely, as any lossy objects at the end 
of a tuned pipe tend to attenuate output.)
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The patent further states: “Without wishing to limit 
the present invention with any theory or mechanism (We 
wouldn’t want that!), it is believed that the speaker enclo-
sure of the present invention is advantageous because 
the back waves generated by the speaker cone move-
ment may move freely due to the internal structure of 
the speaker enclosure. Thus, common acoustic problems 
such as sound reflection, diffraction, coloration, distor-
tion, and the like may be reduced as compared to regular 
box-type speakers.”

It is also stated that “the speaker enclosure may be 
less expensive to construct as compared to other types 
of speaker enclosures.” I’m sure you can find a more 
expensive way to build an enclosure, but you would have 
to look pretty hard to find it. Ultimately, it appears the 
inventor is attempting to achieve what the 1930s Olney 
labyrinth designs and the 1960s Bailey transmission line 
designs achieved but without using any damping materi-
al, by providing a folded, but visually smooth, serpentine 
path without any sharp corners. 

In the drawings, you can see that not all the corners 
are shaped in a manner that would necessarily elimi-
nate reflections and standing waves in the manner that 
the inventor intended. But even if they did, there is no 
mention of the other issues in a tuned pipe, such as the 
irregular response due to the tuned pipe resonating at 
every odd quarter wavelength, with depressions in the 
amplitude response between these resonances. Also, 
there is always the pesky dip in these systems’ response 

at the frequency that corresponds to one wavelength and 
multiples of a wavelength. Bose has filed a number of pat-
ents in an attempt to minimize these issues in its Acoustic 
Wave resonant waveguide systems using a number of 
additional contrivances.

So, while the system of the invention could be made to 
work well, with some additional efforts beyond the best 
mode disclosed by the inventor, it doesn’t appear that he 
is addressing the most important performance issues that 
afflict this type of enclosure architecture. That said, if one 
wishes to make a folded transmission line or tuned pipe, 
this would be a reasonable starting point.

)G#���1� 1�
Patent Number: 8,335,340
Inventors: Philip Derek Eduard de Haan (Zwaag, NL)
Assignee: Alcons Audio B.V. (Zwaag, NL)
Filed: February 14, 2008
U.S. Classes: 381/431
Granted: December 18, 2012
Number of Claims: 5
Number of Drawings: 6

Abstract From Patent
A loudspeaker comprising a housing provided with 

a magnet unit that generates a magnetic field, and a 
membrane which is mounted in a frame and which is 
provided with an electrical conductor arranged in a pat-
tern on the membrane (see ��������). The membrane is 
positioned in the magnetic field in such a manner that a 
force is exerted when current is fed through the conduc-
tor pattern on the membrane, which force is capable of 
setting at least part of the membrane in motion so as to 
produce sound, wherein a part of the conductor pattern 
extends beyond the plane of the aforesaid movable part 
of the membrane near at least one end of the membrane. 
Preferably, the aforesaid part of the conductor pattern 
makes an angle of about 90° with the aforesaid movable 
part of the membrane.

Independent Claim
1. A loudspeaker assembly comprising at least two 

loudspeakers, each loudspeaker comprising a housing 
provided with a magnet unit that generates a magnetic 
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Figure 2: U.S. Patent 8,335,340

field, and a membrane that is mounted in a frame and is 
provided with an electrical conductor arranged in a pat-
tern on the membrane, that membrane is positioned in 
the magnetic field in such a manner a force is exerted 
when current is fed through the conductor pattern 
on the membrane, that force is capable of setting at 
least part of the membrane in motion so as to produce 
sound, wherein a first part of the conductor pattern of 
each loudspeaker extends along a plane defined by the 
aforesaid membrane’s movable part and a second part 
of the conductor pattern of each loudspeaker is provided 
on a folded end face part of the frame and extends out 
of the plane of the aforesaid movable part of the mem-
brane near at least one end of the membrane and abuts 
against or is positioned very close to an outer wall of a 
short side of the housing, and the end faces of said short 
sides of said loudspeakers at least substantially touch 
one another.

Reviewer Comments 
Planar magnetic transducers are generally construct-

ed in a manner wherein a thin film diaphragm has an 
elongated conductive voice coil attached to it and this 
conductive pattern is aligned adjacent to elongated bar 
magnets. The elongated conductive pattern runs the 
length of the diaphragm, makes a U-turn at the end, 
back down to the other end and again a 180° and back 
up the length of the diaphragm. This is usually repeated 
for a number of “turns.” Most often the conductive turns 
run parallel to the magnet, and as current flows through 
the voice coil the diaphragm is interactively driven into 
motion based on the right hand magnetic rule. 

 In many of this type of transducer, the U-shaped 
turns at both ends of the diaphragm do not interact 
efficiently with the magnets and represent a loss in 
the device. They also require real estate that extends 
the required length of the diaphragm and frame. This 
can cause undesirable effects.  First, for tweeters this 
can make the device larger than the active area of the 
diaphragm and larger that what might be a desired 
size. Second, for a given structure size, the end turns 
use up space that could better be used as part of the 
active diaphragm, creating greater output. Third, there 
are also applications where an array of planar magnetic 
transducers may be used to form a line source. 

In this case, it is desirable to have the active dia-
phragms as close to each other as possible to operate 
as much as possible as a seamless line source. The 
inactive, end return portion of the diaphragm with the 
looping conductors can cause dead zones between the 
active areas of the individual transducers.

The disclosed object of the invention is to have the 
conductors and diaphragm that extend past the end of 
the mobile portion of the diaphragm and the portion of 
the frame they are mounted to is bent approximately 
90° orthogonal to the planar magnetic device’s active 
surface. By constructing the transducer in this manner, 
the above three issues are overcome. As a result, the 
device can be smaller, with a reduced footprint; or for 
a given footprint, the active diaphragm area can be 
increased; or in a multi-device line source configura-
tion, the individual transducers can be mounted with 
the active portions in close proximity, creating a sub-
stantially seamless line source.

This is an effective way to construct a planar mag-
netic device when the final product is sensitive to any 
of the above-mentioned issues. So effective, that it has 
been used for many years by others in the industry. 
As one example of prior art, Dave Michno and David 
Graebener of Wisdom Audio, seasoned planar magnetic 
aficionados, were building transducers using this tech-
nique a number of years prior to the filing date of this 
patent. That said, the approach is a good one and it is 
effective as a solution for planar transducers. VC
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Photo 1: The MF2519INVneoPRHS is a compact titanium dome 
tweeter.

Figure 2: Max Fidelity MF2519INVneoPRHS on-axis 
frequency response
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by Vance Dickason

For this month’s Test Bench review, the drivers came 
from Canada and Denmark. I received a compact 

titanium dome tweeter, the MF2519INVneoPRHS, from 
the Max Fidelity line by Canadian Loudspeaker (CLC). 
I also received  Scan-Speak’s new Revelator beryllium 
30-mm dome tweeter, the D2908/714000. 

The MF2519INVneoPRHS
The first transducer to be examined this month came 

from CLC’s Max Fidelity OEM driver line. A company 
profile of CLC was featured in Voice Coil’s October 2012 
issue. Following this profile, CLC sent two tweeters, the 
T26AFF5NEOBMFF, which was featured in Voice Coil’s 
December 2012 issue, and the MF2519INVneoPRHS, 
the subject of this review.

This tweeter has an interesting feature set 
(see ������ �). Starting with the diaphragm, the 
MF2519INVneoPRHS uses a 25-mm (0.98”) diameter 
inverted titanium dome with the flat edge of the dome’s 
outer perimeter serving as the surround, a teardrop-
shaped phase plug, neodymium motor, and a 19-mm 
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Figure 3: Max Fidelity MF2519INVneoPRHS horizontal on- 
and off-axis frequency response (0° = solid black; 15° = 
dot blue; 30° = dash green; 45° = dash/dot purple)
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Figure 1: Max Fidelity MF2519INVneoPRHS free-air 
impedance plot

Figure 4: Max Fidelity MF2519INVneoPRHS normalized on- 
and off-axis frequency response (0° = solid black; 15° = 
dot blue; 30° = dash green; 45° = dash/dot purple)
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Figure 5: Max Fidelity MF2519INVneoPRHS two-sample SPL 
comparison

(0.75”) underhung ferrofluid-damped voice coil wound 
with round copper wire. This tweeter’s physical fea-
tures include a press-fit, rubber mounting ring that 
provides vibration damping between the tweeter and 
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Figure 6: Max Fidelity MF2519INVneoPRHS SoundCheck 
CSD waterfall plot

Figure 7: Max Fidelity MF2519INVneoPRHS SoundCheck 
STFT surface-intensity plot

assembly (limits magnetic fluid displacement). Second, 
this heatsink is specifically designed to be directly 
behind a rear-mounted port for additional cooling. The 
bullet shape is supposed to minimize turbulence in this 
location.

To begin testing, I used the LMS analyzer to produce 
the 300-point impedance sweep (see ������� �). The 
magnetic fluid damped resonance is barely detectable at 
������	��
��������������������������������������
���"��#�'�������*�#���'��<����#��'���>������������	��

Following the impedance testing, I recess mounted 
the CLC tweeter in an enclosure that had an 8” × 10” 
baffle area and measured the on- and off-axis frequency 
response with a 100-point gated sine wave sweep at 
2.83 V/1 m. ���������shows the on-axis response to be 
±2.8 dB from 5.2 kHz to 18 kHz (±3.7 dB from 5 kHz 
to 20 kHz). �������% depicts the MF2519INVneoPRHS’s 
on- and off-axis response, with the off-axis curves 
normalized to the on-axis response in �������&. See 
������� ' for the two-sample SPL comparison, which 
indicates the two samples were matched within 0.5 to 
1 dB throughout the driver’s operating range. 

Following the SPL testing procedure, I set up the 
Listen SoundCheck analyzer and the SC-1.25” micro-
phone to measure the impulse response with the tweeter 
recess mounted on the test baffle. Importing this data 
into the Listen SoundMap software produced the cumu-
lative spectral decay “waterfall” plot (see ������� B). 
������� shows a short-time Fourier transform (STFT) 
displayed as a surface plot. 

For the final SoundCheck test, I used a pink noise 
stimulus to set the 1-m SPL to 94 dB (1.2 V), and 
measured the second- and third-harmonic distortion 

at 10 cm (see ��������). For 
more information on this and 
other CLC drivers, visit www.
maxspeakers.com.

The D2908/714000
Scan-Speak, founded in 

1970, remains at its origi-
nal address in Videbaek, 
Denmark, and offers the same 
“no compromise” philosophy 
that has always been a part 
of the Scan-Speak mission. 
Perhaps that is one reason 
Scan-Speak is still the OEM 
driver darling of high-end 
loudspeaker manufactur-
ers worldwide. (Scan-Speak 
exports 95% of its production.)

This month, Scan-Speak 
sent me its recently released 
D2908/714000, which is the 
company’s second 30-mm 
beryllium dome tweeter (see 
�������). Scan-Speak’s first 

Figure 8: Max Fidelity MF2519INVneoPRHS SoundCheck distortion plots

the baffle, a metal screen to protect the dome from 
prying fingers, a solid-aluminum heatsink, and gold-
plated terminals. The heatsink performs a couple 
tasks. First, it seals the relief holes in the back of the 
motor cup that enable better voice coil seating during 
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beryllium dome tweeter was the R3004 Air-Circ 
Illuminator tweeter, featured in Voice Coil’s January 
2010 issue.

Basically, the new D2098 utilizes the Revelator 
D29 Revelator dome’s wide surround concept, but 
with a 99% pure beryllium dome (sourced from 
Truextent) coupled to the highly effective and pat-
ented Symmetrical Drive (SD-2) neodymium motor 
system. Scan-Speak’s SD-2 motor is composed of a 
shaped gap area in conjunction with a copper shorting 
ring (i.e., copper pole cap). Other features include a 
black anodized aluminum faceplate with a protective 

Photo 2: Scan-Speak recently released the D2908/714000, a 
30-mm beryllium dome tweeter.

Figure 9: Scan-Speak’s D2908/714000 free-air impedance 
plot
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Figure 10: Scan-Speak D2908/714000 on-axis frequency 
response
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Figure 12:  Scan-Speak D2908/714000 normalized on- and 
off-axis frequency response (0° = solid black; 15° = dot 
blue; 30° = dash green; 45° = dash/dot purple)
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Figure 11: Scan-Speak D2908/714000 horizontal on- and 
off-axis frequency response (0° = solid black; 15° = dot 
blue; 30° = dash green; 45° = dash/dot purple)
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Figure 13: Scan-Speak D2908/714000 two-sample SPL 
comparison

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

dBSPL

45

50

55

60

65

70

75

80

85

90

95

100

105

SPL vs Freq

grill, [You don’t want your customer’s child jamming 
his fingers into a $590 (retail not OEM!) tweeter!], a 
titanium voice coil former, a non-resonant aluminum 
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rear chamber, and gold-plated terminals.
I used the LinearX LMS analyzer to begin testing the 

D2908 beryllium dome by generating a stepped sine 
wave impedance plot. The result of the LMS 300-point 
impedance sine wave sweep is shown in �������$. The 
tweeter resonance is 525 Hz. Minimum impedance for 
��'� �<����#� �'� ?�\������ ��>� ��	�<��� �����'�#����E

�^��`����{�?|����}��*����#~�'����*��������*�#��������#�
QTS��'������

After completing the impedance measurements, I 
#���''� �������� ��� ����������� �<����#� ��� �� '��``�
���`�'�#�� �<����������\�����**`���#����������'�#���
the on- and off-axis frequency response at 2.83 V/1 m. 
��������( shows the on-axis response. The D2908’s 
frequency response is a very flat ±\�>� *#�������	� ���
\��>���	��<��������#~``�����#�����������`����������
���>���	������������'�<'�����������������"�`���#�
beryllium dome tweeter’s on- and off-axis response. 
�**����'�� ��� ��"���� �'� ����� ��� ��<�� ��� \�� ��	� *#���
the on-axis response with respect to the 30° off-axis 
��#"�������>����������{° off-axis, again with respect 
to the on-axis response.� ������� ��� shows the nor-
malized version of����������. In terms of production 
consistency, the two-sample SPL comparison is shown 
in ������� �%, indicating the two samples were well 
matched with some minor variation in the 3.5-to-
\����	�#������

Next, I recess mounted the tweeter and used the 
���������� ���`~	�#� ���� ��� ���{�� ���� ���#������

to measure the impulse response. Importing this data 
into the SoundMap software produced the waterfall 
plot shown in ������� �&.� ������� �' provides the 

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

����#��\����������������|�>��\�������������������
waterfall plot

����#��\{���������������|�>��\����������������}�}�
surface-intensity plot

}�'��������'���������*�#���*�#������#�"�#�
manufacturers in the industry. All OEMs are 
invited to submit samples to Voice Coil for 
���`�'����������}�'���������`�����

Driver samples can include any sector of the 
`���'�����#���#����� ���`������ �#��'����#'� *�#�
home audio, car audio, pro sound, multimedia, 
or musical instrument applications. 

Contact Voice Coil �����#������������'������
discuss which drivers are being submitted. 

All samples must include any published data 
on the product, patent information, or any spe-
cial information to explain the functioning of 
the transducer. Include details on the materials 
used to construct the transducer (e.g., cone 
material, voice coil former material, and voice 
coil wire type). For woofers and mid-range driv-
ers, include the voice coil height, gap height, 
������<�#����`����������~'���``~����'�#���
Mmd (complete cone assembly, including the 
cone, surround, spider, and voice coil with 
50% of the spider, surround, and leadwires 
#���"���������`�'�'��`�����'����������#'����

�����������'������'�`����
333 South State Street, #152
������'<��������|����
�{���{{�������
vdconsult@comcast.net

��
�����	��������������8�+��
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STFT displayed as a sur-
face plot. Last, I used 
the SoundCheck noise 
generator and SLM utili-
ties to set the 1-m SPL 
to 94 dB (3.5 V) and the 
sweep range to 2 kHz to 
20 kHz and measured the 
second- and third-harmon-
ic distortion at 10 cm (see 
������� �B). This shows 
the relationship between 
the second- and third-har-
monic distortion; however, 
the correlation to subjec-
tive preference based on 
the THD is not well estab-
lished. For manufactur-
ers who have wanted to 
field a beryllium tweeter 
in a no-compromise high-
end product, Scan-Speak 
has come up with another 
best of all possible worlds, 
the Revelator SD-2 motor 
and a beryllium dome. For 
more information, visit 
www.scan-speak.dk. VC

Figure 16: Scan-Speak D2908/714000 SoundCheck distortion plots
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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.



�� VOICE COIL

company that bears his name in 1976 with Gornik. Thiel 
did not disclose the equity company’s name or Thomas’s 
experience but said that information would be forthcoming.

Meridian Audio Opens First U.S. Retail Store
Ultra-premium A/V manufacturer Meridian Audio 

announced plans to open its first U.S. retail store. The 
showroom will be the manufacturer’s 14th shop world-
wide. Like its sister boutiques, the new Fort Lauderdale, 
FL, location was created to provide “a unique retail 
environment” to showcase the company’s product line 
and present “a full Meridian experience,” the UK-based 
manufacturer said. That experience includes a state-of-
the-art home theater featuring the company’s distributed 
media systems, DSP digital active loudspeakers, and a 
Reference-series line of music and video players. Other 
dedicated “zones” include The Gallery, which displays 
Meridian’s compact products and recounts its history, 
and The Concierge Reception, a lounge where clients can 
discuss system and installation details.

The showroom itself utilizes natural materials (e.g., 
hardwoods, leather, and fabrics) in combination with 
accents of fine metals and architectural glass to present 
the premium line within a luxury setting. The showroom 
is owned and operated by Nicholas Ehr and Tim Ralph, 
childhood friends who have been in the residential custom 
install and commercial IT business since 2003. The duo 
is already forging partnerships with other local business, 
including Ferrari of Fort Lauderdale. 

Based in Cambridgeshire, UK, Meridian Audio was 
founded in 1977 by psychoacoustics expert Bob Stuart 
and design engineer Allen Boothroyd. The company is 
credited with developing the first audiophile CD player, 
the first consumer digital surround controller, and the MLP 
lossless packing system included in Blu-ray discs.

Krell Enters Car Audio Market
High-end home-audio supplier Krell Industries entered 

the car audio market with the launch of a Krell-branded 
sound system in the 2014 Acura RLX (see �������). The 
luxury car’s premium OEM system, developed in collabo-
ration with Krell, put in an appearance at the Los Angeles, 

Gornik to Leave Thiel Audio
Thiel Audio has been acquired by a private equity 

firm based in Nashville, TN. New Thiel CEO Bill Thomas 
has indicated that the brand focus will 
continue to be on premium-quality 
phase and time-coherent loudspeak-
ers, with longtime Thiel employees 
Brad Paulsen, Gary Dayton, Lana Ruth, 
and Rob Gillum all remaining on board. 
As a result, Thiel president/CEO Kathy 
Gornik is leaving the company, which 
she co-founded in 1976, according to a 
company spokesperson (see �������).

The brand will continue to focus on 
premium phase- and time-coherent speakers; however, 
Thiel also plans to explore new product categories. An 
immediate priority is an expansion of the architectural 
series, which will further establish the brand as a premi-
um distributed audio solutions supplier. The entire factory 
team and existing reps and dealers will remain on board. 
Thiel’s R&D and manufacturing facility in Lexington, KY, 
will remain and continue to operate at full capacity.

In 2009, Jim Thiel, co-founder and co-owner of Thiel 
Audio, passed away at the age of 61. Thiel, who was 
the company’s product design engineer, co-founded the 

4+�����.�6	���
By Vance Dickason

Photo 1: Kathy 
Gornik

Photo 2: The 2014 Acura RLX now comes with a Krell-
branded sound system.

- 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
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CA, Auto Show. The sound system’s main amplifier 
channels use the same bipolar power transistors appear-
ing in Krell’s home amps to deliver a third less distortion 
than a “leading competitor’s flagship luxury car ampli-
fier,” according to Krell.

The system’s tweeters feature lightweight magne-
sium cones to deliver extraordinary musical detail and 
extended high frequencies without any trace of harsh-
ness, according to Krell. Metal grilles were used because 
their strength enables them to have more open area to 
enhance sonic transparency. Metal grilles also vibrate 
less than plastic grilles, again, according to Krell. The 
system’s six mid-bass drivers are made from rigid Zylon 
fiber, which responds quickly to musical input and stops 
moving when the input signal stops, delivering cleaner 
more detailed sound than polypropylene cones that con-
tinue moving “well after” the music stops. The system 
also includes a carbon-fiber composite subwoofer and 
dedicated 100-W subwoofer amp. Visit www.krellonline.
com for more information.

Audiomobile to Offer New Subwoofer Line
Audiomobile, which targets 12-V specialists, has 

begun shipping a trio of car subwoofers that include a 
model designed for both small-box sealed and vented 
enclosures. The products are the brand’s first in about 
a decade. The three low-profile models in the Elite 2200 
series are the 2212, 2210, and 2208 offered at suggest-
ed retail prices of $399, $329, and $279, respectively. 
The 12” 2212, designed for flexible enclosure installs, 
features a mid-Q rating said to be ideal for either small 
vented (bass-reflex) or small sealed enclosures of less 
than 1 ft3. The mounting depth is only 5.8,” which is 
less than that required by many high-performance 10” 
subwoofers while offering more power handling at 
600 W RMS, the company said.

The other two models are optimized for sealed or 
free-air (infinite-baffle) applications. The 8” Elite 2208 
is just 4.25” deep, handles 400 W RMS, and deliv-
ers 12.5 mm of one-way linear excursion, said by the 
company to be on par with many high-performance 12” 
subwoofers.

The brand privately presented its first new products 
at the 2011 CES after it was purchased by AMG, a 
Nevada-based investment group that acquired rights 
to brand in 2010. The brand is focused on high-profit, 
high-technology speakers and subwoofers at high-value 
price points through disciplined channel management, 

according to Audiomobile (see ������%). Audiomobile’s 
history goes back decades. In the 1980s, radar-detec-
tor supplier K40 bought Audiomobile but closed it down 
a few years later. The Audiomobile brand was revived 
in 2000 as an online-only, consumer-direct company, 
but the company closed early in the decade. For more 
information, visit www.audiomobileonline.com.

Sonus Faber 
Upgrades Its Image

Sonus Faber is adopting a 
“more youthful and aggres-
sive appearance” in its lat-
est series of home speakers, 
which also bring the brand to 
new price points.

Six models in the Venere 
series, priced up to $3,498 
a pair for a three-way 
floor-standing speaker, fea-
ture double curved sides, a 
tapered shape, and a sculpt-
ed top embellished with tem-
pered glass. The shape deliv-
ers structural strength and 
controls resonances to deliv-
er undistorted sound, and 
it reduces visual mass and 

Photo 4: Sonus Faber now 
offers six models in the 
Venere series, including this 
floor-standing speaker.

Photo 3: Audiomobile’s new logo
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promotes versatility of room positioning (see ������&).
All models are available in high-gloss black or white 

piano lacquer finishes. The Venere series ranges in 
price from $1,200 to $3,500 a pair, while the previous 
entry-level family, called the Liuto Collection, ranges 
in price from $2,500 to $5,500 a pair. The Venere 
family includes two floor-standing models, two book-
shelf models with optional floor stands, a wall-mount 
speaker, and a center channel. The Model 2.5 2.5-way 
floor standing speaker, released in October 2012 at 
$2,498 a pair, features a 7” woofer, a 7” midwoofer, 
and a 1” soft-dome silk tweeter. The Model 3.0 3.5-way 
floor-standing speaker, released in December 2012 at 
$3,498 a pair, features two 7” woofers, a 6” midrange, 
and a 1” soft-dome silk tweeter. The Model 1.5 two-
way bookshelf, released in October 2012 at $1,198 
a pair, features a 6” mid-woofer and a 1” soft-dome 
tweeter. Optional floor stands cost $398 a pair. The 
Model 2.0 two-way bookshelf, released in December 
2012 at $1,698 a pair, features a 7” mid-woofer and 
a 1” soft-dome silk tweeter. Optional floor stands cost 
$398 a pair. The Venere Wall two-way speaker, released 
in December 2012 at $698 each, comes with an adjust-
able wall-mount angle bracket, a 6” midwoofer, a 6” 
passive radiator, and a 1” soft-dome silk tweeter. The 
Venere Center two-way center channel, released in 
October 2012 at $798 each, features an adjustable 
angle plinth base, two 6” mid-woofers, and a 1” soft-
dome silk tweeter.

Holophone and Q5X Announce 
Technology Partnership

Holophone, originators of multi-channel surround 
sound microphones, and Quantum5X, creators of lead-
ing-edge professional broadcast-quality wireless audio 
solutions, joined forces to develop a new standard in 
handheld wireless microphone systems.

The NAMM Show 2013, hosted by the National 
Association of Music Merchants (NAMM), January 24–27, 
2013, in Anaheim, CA, marked the debut of the first of 
three upcoming single-channel wireless systems, featur-
ing Holophone’s new customizable handheld Super C 
supercardioid condenser mic. 

Holophone’s new single-channel microphones feature 
the same proprietary capsule design used in the com-
pany’s acclaimed surround sound mics, including the 
award-winning H2-PRO, the world-class standard for 
concert sound, broadcast, film, and music recording. 

Q5X is the preeminent manufacturer of professional 
broadcast-quality wireless systems designed for demand-
ing sports and live event productions. The new wireless 
systems will integrate Holophone’s cutting-edge line of 
high-quality, customizable handheld microphones with 
Q5X’s acclaimed broadcast-quality radio-frequency tech-
nologies to create a state-of-the art, audiophile-quality 
wireless system delivering unparalleled sound, perfor-
mance, and show-stopping looks.

Holophone and Q5X plan to inroduce a series of remote 
control wireless microphone systems at April’s NAB 
Show, which is sponsered by the National Association of 
Broadcasters (NAB) in Las Vegas, NV. For more product 
information, visit www.holophone.com.

AES to Host the 49th International 
Conference on Audio for Games

The Audio Engineering Society (AES) 49th International 
Conference on Audio for Games on February 6–8, 2013, is 
prepping for a memorable foray into the art of real-time 
interactive sound. The conference will be held at 2 Carlton 
House Terrace in the heart of London, UK, next door to the 
2009 conference location. 

Conference keynote speaker Robin Rimbaud (aka, 
Scanner) is an artist, writer, and composer working in 
London. His work traverses the experimental terrain 
between sound, space, image and form, connecting a 
diverse array of genres (e.g., sound design, film scores, 
computer music, digital avant-garde, contemporary com-
position, large-scale multimedia performances, product 
design, architecture, fashion design, rock music, and jazz).

 He scored the hit musical comedy Kirikou & Karaba
(2007), wrote Europa 25, a new National Anthem for 
Europe in 2005, premiered his 6-h show Of Air and Ear
(2008) at the Royal Opera House in London, and designed 
the sound for the new Philips Wake-Up Light (2009). He 
also worked on the national cinema campaign for Sprint 
USA (2012) Chanel’s Fall-Winter collection (2012) and 
music for the Olympic Ceremony in London in 2012. For 
additional information, visit www.audioforgames.net. VC
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