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ALMA International Symposium 2012
This year’s ALMA Symposium, “The Future of Loudspeakers,” 

held January 13–14 in Las Vegas, NV, was a well-attended success! 
While a total of 85 attendees was somewhat down from previous 
years, I would definitely say that the annual ALMA Symposium 
(see Photo 1) is nearly as significant to our profession as an AES 
convention, with the caveat that AES conventions always have 
a good deal more in the way of loudspeaker paper presenta-
tions. However, an AES convention has nothing that equals the 
loudspeaker specific exhibits, training classes, tutorials, and panel 
discussions that are available at the ALMA Symposium, so it’s 
important to attend both. If you are not a member (membership 

By Vance Dickason

is NOT a requirement to attend), I would highly encourage you to 
join ALMA and to attend the ALMA Symposium at next year’s CES/
IEEE. If you work more in MI and Pro Sound and don’t normally go 
to CES or IEEE, the symposium is still worth attending on its own 
merits and it’s a good excuse to visit Las Vegas!

 As usual, this year’s symposium content had a lot to offer with 
three training sessions, five tutorials, a panel discussion, five paper 
presentations, and an exhibit hall with 15 exhibitors. All three train-
ing sessions were well attended this year and included:

“Active Noise Cancellation—Special Considerations for 
Loudspeakers and Microphones,” Mike Klasco, Menlo Scientific—
Active Noise Cancellation (ANC) has been in practical use for over 
25 years. Many of the signal-processing issues have been resolved, but 
limitations with speakers, headphones, and mics present obstacles to 
wider use and higher performance.
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Photo 2: The Listen, Inc. booth attracted many visitors during the 

ALMA Symposium 2012

Photo 1: The main exhibit room at the ALMA Symposium 2012 
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components, and tuning. Even if only a small part of the system 
changes, there will be a large investment in engineering resources. 
Taking a platform approach instead may guarantee easier product 
development while minimizing resources.

As with AES conventions, Technical paper presentations are the 
highlight of any ALMA Symposium, and this year was no exception. 
Five paper presentations were presented: “Scanning the Magnetic 
Field distribution of Loudspeaker Systems,” Dr. Prof. Wolfgang 
Klippel, Klippel GmbH; “Very Loud Voice Hailer Using Induction 
Driver,” Marshall Buck, Ph.D., Psychotechnology, Inc. & Wisdom 
Audio; “Adapting Villchur’s Loudspeaker-Copying-Loudspeaker 
Demonstrations to Earphones,” Mead C. Killion, Ph.D., Sc.D.(hon), 
chief technology officer, Etymotic Research, Inc.; “Mechanical Fatigue 
and Load-Induced Aging Effects in Loudspeaker Suspensions,” Dr. 
Prof. Wolfgang Klippel, Klippel GmbH; and “The U.S. Patent Law 
has Changed: Now What Should You Do?” George Jakobsche, pat-
ent attorney, Sunstein Kann Murphy & Timbers LLP.

Since this year’s symposium theme was “The Future of 
Loudspeakers,” group discussion related to the quandary surrounding 
the use of neodymium. The title of this year’s Panel and Roundtable 
Discussions was “Neodymium: Coping with the Consequences of 
Supply and Demand Elasticity.” The panel discussion was chaired by 
Spiro Iraclianos. Panel members included John Ebert (Yungsheng, 
China), Garreth Hatch (Technology Metals Research), Alex King 
(Ames Laboratories), Jack Lifton (Technology Metals Research), and 
Ed Richardson (Thomas and Skinner). The roundtable discussion 

Photo 3: Peter Andrews, Sr., an acoustic engineer at Truextent, 

and Steve Willenborg, a Truextent product manager, are pictured 

at the Truextent brand Acoustic Berylium booth during the ALMA 

Symposium 2012

“Cone Vibration and Sound Radiation,” Dr. Prof. Wolfgang 
Klippel, Klippel GmBH—Distributed mechanical parameters 
describe the vibration and geometry of the sound radiating surface 
of loudspeaker drive units. This analysis separates acoustical from 
mechanical problems, shows the relationship to the geometry and 
material properties and gives indications for practical improvement. 
The tutorial combines the theoretical background with practical 
loudspeaker diagnostics illustrated on various kinds of transduc-
ers such as woofer, tweeter, compression driver, micro-speaker and 
headphones.

“Loudspeakers and Rooms: Designing Listening Experiences,” Dr. 
Floyd Toole—This popular full-day training session is based on Dr. 
Toole’s book, Sound Reproduction. This session explores loudspeaker 
and in-room measurements and their interpretation in terms of 
listener perception.

Like the training sessions, this year’s tutorials were also very informa-
tive. These were:

Institute of Electrical and Electronics Engineers (IEEE)/ 
International Conference on Consumer Electronics (ICCE), 
Tom Coughlin, vice president of operations and planning for the 
IEEE Consumer Electronics Society and president of Coughlin 
Associates provided an introduction to the IEEE Consumer 
Electronics Society (also known as the CES) and its ICCE, which 
ran parallel to the Winter Symposium, January 13–17, 2012, in 
the North Hall of the LVCC. This brief introduction began an 
exploration about how the two associations might collaborate in 
the future (see www.icce.org for more information). 

Advanced Headphone Testing, Brian Fallon, Listen, Inc.—
This tutorial covered the complexities of testing digital head-
phones (USB and Bluetooth) and noise canceling headphones. It 
explained the unique requirements of measuring such devices as 
compared to simpler analog headphones, as well as demonstrated 
the physical setups and measurements used to characterize these 
devices. The Listen, Inc. booth is pictured in Photo 2.

Platform Approach for Loudspeaker Companies, John Oh, presi-
dent, Pulsus Technologies—He stated that today, system compa-
nies require a great deal of both hardware and software engineering 
in consumer audio system development, developing from scratch 
with nearly every project—including new PCB design, firmware, 
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was chaired by Spiro Iraclianos, Dan Digre, and Alan Babb.
And last, but certainly not least, were the exhibits at this year’s 

ALMA Symposium. There were 15 exhibitors:

LOUDSoft—LOUDSoft is the provider of simulation software 
for all the elements in a loudspeaker system, box design, crossover 
design and transducer design. This year the focus was on FINE 
QC and FINE R+D measuring system. (www.loudsoft.com)

Globe Plastics-—Globe Plastics is a full service, custom manu-
facturer of molded composite structures utilizing the injection 
molding, transfer molding, and compression molding processes. 
(www.globecomosites.com)

Phase Group—Phase Group provides outstanding and unique 
quality assurance (QA) services in the audio and consumer elec-
tronics industries. They are the only full-service provider located 
on the same continent as the vendor base. (www.phasegroup.net)

Pulsus Technologies—Pulsus showed their Hi-fi Digital Docking 
Solution and the Pulsus Product Development Kit (PDK). The 
new all-in-one digital docking solution for iPad/iPhone/iPod has 
platform flexibility for audio system configuration and design. 
This flexibility gives audio brand-owners the option to use one 
platform throughout their product line, in turn dramatically 
decreasing development time. (www.pulsus.co.kr)

Materion Electrofusion—Materion Electrofusion has been sup-

plying Truextent brand Acoustic Beryllium to the majority of 
transducer manufacturers who utilize genuine beryllium in their 
designs. The company currently supplies 100% of the Truextent 
brand Acoustic Beryllium domes and foils around the globe. 
Peter Andrews, Sr., an acoustic engineer at Truextent, and Steve 
Willenborg, a Truextent product manager, are pictured at the 
Truextent brand Acoustic Berylium booth in Photo 3. (www.
Materion.com/Electrofusion)

Etani Electronics Co., LTD—Etani exhibited the ASA mini 
Audio Sound Analyzer, ASA-10mk2 Audio Sound Analyzer and 
S-255 Loudspeaker Test System. The ASA mini Audio Sound 
Analyzer is the ultimate version for iPhone/iPod touch analysis, 
and the S-255 Loudspeaker Test System, used for production line 
testing,  is capable of measuring abnormal noises including Rub 
& Buzz. (www.etani.co.jp)

G.R.A.S.-—This year G.R.A.S. displayed surface microphones, 
ground arrays, and flush-mounted microphones for all types of 
applications: i.e. wind-induced noise measurements on vehicles, 
outdoor measurements on testing grounds, wind-tunnel testing, 
just to name a few. (www.gras.dk)

—  magazine has been delivering loudspeaker 
design insight to the audio industry for 25 years! It features 
technical articles, the latest in test and measurement equipment, 
exclusive company profiles, product reviews, and industry news 
for loudspeaker professionals. (www.audioxpress.com)

Ferrotec (USA) Corp.—Ferrotec (USA) Corp.’s ferrofluid enables 
audio speakers to function more efficiently, with improved audio 
response and better power handling. The use of ferrofluid in 
today’s microspeaker application is especially effective. For audio 
speaker manufacturers, Ferrotec ferrofluid also provides signifi-
cantly better speaker manufacturability for improved quality and 
higher manufacturing yields. (www.ferrotec.com)

Klippel GmbH—Klippel GmbH presented the R&D System, 
which combines tools for speaker development and diagnosis of 
cone vibration and radiation and provides techniques to detect the 
cause of signal distortion. For fast speaker testing in the produc-
tion process, the QC System provides easy handling, PASS/FAIL 
results and detects defects including Rub & Buzz, voice coil offset, 
and leak detection. (www.klippel.de)

Dr. Kurt Mueller GmbH—Dr. Kurt Mueller GmbH (DKM) 
has over 70 years of experience in the development and produc-
tion of loudspeaker components, including cones (paper, metal, 
fabric, plastic, ceramic, sandwich, etc.), surrounds (rubber, foam, 
fabric, plastic, etc.), assemblies (cone/surround, dome/surround, 
etc.), spiders (various fabrics), dome diaphragms (fabric, alumi-
num, titanium, etc.), and dust caps (paper, metal, fabric, rubber, 
foam, plastic, etc.) DKM combines consistent, repeatable, and 
reliable processes with extensive knowledge of very specific materi-
als. (www.kurtmeuller.com)

Menlo Scientific—Menlo Scientific and its affiliate MenloEast 
offers independent testing and evaluation of mics, speakers, head-
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phones and related quantitative and qualitative evaluation of prod-
ucts and electroacoustic components as well as audio consulting 
for each link in the supply chain: design, materials, parts, testing 
and measurement, and finished products. Menlo Scientific has 25 
years experience with the Asian audio supply chain, serving mul-
tiple markets including pro audio, hi-fi, home theater, consumer 
electronics, musical instruments, commercial and portable sound 
at the component and system level. (www.menloscientific.com)

HiWave Designs—HiWave Designs manufactures and sells elec-
tronic components and sub-assemblies that enable revolution-
ary sound and touch capabilities to be added to consumer and 
industrial products. Their components exploit the advantages of 
bending wave technology and include exciters, transducers, ICs 
and modules. (www.hi-wave.com)

Listen, Inc.—Listen, Inc. demonstrated the newly-released 
SoundCheck 11, the new AmpConnect ISC USB-controlled 
loudspeaker and microphone test interface with integrated sound-
card, the CLEAR algorithm for perceptual Rub & Buzz measure-
ment, and headphone testing. (www.listeninc.com)

 ALMA Career Center—The new ALMA “Career Center” 
booth showcased its new job board networking center (see 
ALMAInternational.org) ALMA has partnered with JobTarget, 
whose technology services connect thousands of jobseekers with 
thousands of company job boards around the world. Throughout 
the loudspeaker industry, ALMA’s online Career Center can 
connect ALMA members, job seekers, consultants, interns and 
employers. The Job Board on the ALMA website is sleek, simple, 
and functional. (www.almainternational.com)

The event offered a lot of information to anyone working in the 
loudspeaker industry. See you at next year’s ALMA Symposium!

free-field microphone, designed for the rigorous environment of 
production line audio testing without compromising the accuracy, 
precision, and stability required for R&D. Building on the heritage 
of the previous model, the SCM-2, it offers the same slim line form 
factor with a 0.25" pre-polarized condenser cartridge, containing a 
gold diaphragm for sensitivity and stability.

 A new rugged stainless steel protection grid shields it from rough 
operator handling and the high humidity and temperatures of indus-
trial environments to ensure a long operating life. Minor changes to 
the cartridge design ensure excellent omni-directionality in both the 
near field and far field, which makes it suitable for many different test 
configurations in both the R&D laboratory and on the production 
line. Every microphone is calibrated before shipping, and calibration 
correction curves are available in formats suitable for importing into 
SoundCheck or other test systems. NIST and other traceable calibra-
tions are available upon request. For more information, visit www.
listeninc.com. VC

Photo 5: Listen, Inc.'s new SCM-3 measurement microphone

Photo 4: The 2012 AES Convention heads to Budapest, Hungary

132nd AES Convention Budapest 2012
The 132nd AES Convention will be held April 26–29 for the first 

time in Budapest, Hungary, at the Budapest Congress & World 
Trade Center. The paper deadline for the 132nd convention was 
February 21; however, the engineering brief deadline is later this 
month, on March 27.  For more information, visit the AES website 
(www.aes.org).

Listen, Inc. Introduces a New Microphone
Listen’s new SCM-3 microphone (see Photo 5) is a robust, 
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 Spotlight

The Smith & Larson Audio 
Analyzers

By Dean Rivera

While looking for a new analyzer to test speakers, I came 
across the “Woofer Tester Pro” from Smith & Larson 

Audio (S & L). Not to be confused with Smith & Wesson, the 
Smith & Larson Audio Woofer Tester Pro packs quite a bit of 
ammunition of its own when testing loudspeakers or electronic 
devices. Throughout the years, I and many Voice Coil’s readers 
have experienced times when it was necessary to use, or become 
familiar with, various analyzers such as LMS, SoundCheck, 
CLIO, Praxis, TEF 12 and 20, Smaart, Audio Precision System 
One and Two, B&K 2012, and MLSSA. While each of these 
audio analyzers has its pros and cons, finding an analyzer that 
does everything needed to measure speakers and electronics 
and has a relatively short learning curve is high on my wish 
list. Certainly several analyzers on the market fulfill this criteria. 
However, there is a learning curve associated with any piece 
of test equipment—all of them being complex devices with a 
plethora of feature. But, after years of using this type of equip-
ment, I know what I want when it comes to testing a speaker or 
piece of electronics. It needs to be intuitive enough that I don’t 
have to constantly relearn how to use the test equipment or have 

to pull out the user’s manual to get my work done. “Intuitive” is 
the magic word when it comes to test equipment. The Woofer 
Tester 2, Speaker Tester, and Woofer Tester Pro products from 
Smith & Larson Audio are the types of products that have a 
relatively short learning curve, yet are capable of handling any 
type of speaker measurement at an affordable price.

Company History
Smith & Larson Audio is a partnership between two engi-

neers, Brian Smith and Keith Larson. Smith is the founder 
and CEO. He has over 20 years of experience with audio and 
digital signal processing (DSP), with over 10 of those years 
working in the technical sales division of Texas Instruments. 
Keith Larson is the chief technical officer of S & L. He joined 
Texas Instruments as a senior DSP applications engineer, where 
he met Smith and discovered their mutual interest in audio. 
Larson joined Smith, to form Smith & Larson Audio in 2004, 
where he began applying his digital signal processing knowledge 
and lifelong passion for speaker building. Over the years, Larson 
has devised new techniques for measuring and modeling driver 
parameters, added a real-time crossover simulation routine, and 
developed a method for modeling AC and DC compression 
effects with Woofer Tester Pro.

The Smith & Larson Analyzer Family
As I mentioned, S & L produces three products for loudspeak-

er analysis, the Woofer Tester 2, Speaker Tester, and the Woofer 
Tester Pro. Table 1 gives a convenient feature comparison chart 
for all three analyzers. As is immediately obvious, each model 

Table 1: Comparison chart for Smith & Larson analyzers

Feature Woofer Tester 2 Speaker Tester Woofer Tester Pro
Precision Thiele-Small Measurement
VAS Test with Phase Plug Area Calculation
Thiele-Small Simulator
Automatic Box Analysis
RLC Meter
Low-Power Impedance Measurement
Low-Power AC/DC Compression Testing
Sine, Impulse, MLS, Noice & Chirp Test Signals
32 Dual Data Buffers for Testing & Overlays
Sweep and Real-Time Run, Stop, and RunN Control
Interactive Crossover Design
Real-time Acoustic Analysis (RTA)
Room Decay Measurement
Swept Sine In-Air Acoustic Response
THD/IM/SINAD Distortion Measurement
Cumulative Spectral Decay & Waterfall Plots
FFT Display
SnapTS Real-Time Thiele-Small Testing
Microphone Compensation for Signal & Reference 
Impulse Time Gating
High-Power Thiele-Small Measurement
High-Power Impedance
High-Power AC/DC Compression Testing
Speaker Linearity Testing
DC Bias Testing
High-Power Box Compression
Calibration Option for Measurements at Cable Ends
Air-Core Inductor, Zobel & Tank Calculators
Pop-Up Data labels in Graphs
Customized Legends
Mobile, USB Powered
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Photo 1: The Smith & Larson Woofer Tester 2 kit

offers progressively more advanced features with an upgrade 
path between each of the models, except for the Woofer Tester 
Pro, which is S & L’s the flagship model.

The Woofer Tester 2
The Woofer Test 2 is S & L’s basic speaker analysis model (see 

Photo 1) and like the Speaker Tester and Woofer Test Pro, it 
can be powered by either the USB connection or an outboard 
5-V power supply. The unit is quite compact and measures 
2.6" × 2.6" × 1.1" and the WT2 ships with the following:

 
 

 
 

 
 

The Woofer Tester 2 is used primarily for measuring TS 
parameters and doing box simulations. However, it is capable 
of numerous other functions, which will be discussed shortly. 

a single click of a button. Vas can be measured with the delta 
mass, delta compliance, or efficiency (using the No and Sd) 
method. The software’s sophisticated model takes the phase-

note that all of the S & L analyzers measure impedance by 
measuring voltage and current simultaneously, dividing the two 
curves automatically, and displaying impedance as if it were 
a constant voltage method, using a large series resistor or the 
analyzer source impedance. With the Woofer Tester 2, this is 

Figure 1 for a graph 
and partial screen of the impedance measurement control panel.

-

chirp test signals that are available in fast mode. This is also useful 
for a crossover design or a quick, production line test of a driver. 
Note that this mode is not as precise and is not recommended in 

inductance and vastly improves measurement results over existing 
methods. This simulator models vented, sealed (see Figure 2 for 
a vented-box example), band-pass and passive radiator designs. 

-
sures response, impedance, phase, velocity, and Xmm. Looking 
at the overlay window illustrated in Figure 3 which compares 
a measured vented-box impedance with the simulated imped-
ance, you get a “feel” for the accuracy of the Woofer Tester 2 

buffer that will allow the user to display up to 32 curves simul-

taneously. 
Besides impedance, the high-frequency data simulation like-

wise displays a good degree of magnitude and phase accuracy 
(see Figure 4.) Note, the Woofer Tester 2 does not measure 
SPL, so this comparison included a SPL curve from Woofer 
Tester Pro. The advanced features in the TS Simulator allow 
you to account for room or car pressure field effects, as well 

measurement table, or a manufacturer’s data sheet. The Woofer 
Tester 2 also has some very useful utilities giving it the ability to 
measure crossover components (inductors, capacitors and resis-
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tors), design inductors (see Figure 5), zero out cable resistance 
in measurements, and design impedance conjugates for drivers 
aka Zobel circuits (see Figure 6). The Woofer Tester 2 is priced 
at $159.95 and that brings us to the next product in the S  & L 
line up, the Speaker Tester.

Speaker Tester
Speaker Tester has all the same features as Woofer Tester 2 plus 

the additional list of features shown in Table 1. This includes 
sweep stop and run controls, an interactive crossover design 
routine, an RTA mode, room-decay measurements, sine wave 
acoustic measurements, FFT analysis with cumulative spectral 
decay plots (“waterfall” graphs), SnapTS real-time TS parameter 
testing, microphone calibration, and impulse gating. With all 
these new features, Speaker Tester also comes in a completely 
different hardware package as can be seen in Photo 2. (Note, 
this is actually a picture of Woofer Tester Pro, but the pack-
age looks nearly identical to the Woofer Test Pro). The S & L 
Speaker Tester ships with the following:

 
 

 
 

Ω,  
 

 

The hardware features for the Speaker Tester include: dual 
XLR microphone inputs, low-level line input and output 

-
ing. Like the Woofer Tester 2, it can self-powered using a 

measures 6" × 4.25" × 2.25".

noise, chirp, continuous sine wave, and pulsed sine wave stimuli. 

unwindowed for room response measurement, or the impulse 
-

tude and phase semi-anechoic frequency responses, or further 
processed to produce cumulative spectral decay (waterfall plots) 
plots such as illustrated in Figure 7. Note that Speaker Tester 
and Woofer Tester Pro are two-channel analyzers, and as such, 
all phase measurements are measured not calculated.

Tester is also a distortion analyzer. The Speaker Tester includes 
1st through 6th Harmonic, inter-modulation and Signal to 

-
loscope or Lissajou format (see Figure 8).

-
cal to the Woofer Tester 2; however, the Speaker Tester adds an 
additional high-speed, real-time TS calculator called “SnapTS.” 
SnapTS would be great for measuring TS parameters in noise-
controlled production line environments.

Since Speaker Tester is able to measure frequency response 
magnitude and phase, S & L has also included an interactive 
crossover designer that greatly speeds up crossover design time 
by simulating crossover designs without actually having to build 

designed and the stimulus shaped to the network transfer func-

right test signals. When these test signals are connected to your 

also includes an optional software inline tweeter protection cir-

means you can move the speaker or microphone and continue 
measuring. The graph displayed in Figure 9 shows the results, 

Speaker Tester is priced at $649.95 and that brings us to the 
last analyzer in the Smith & Larson product mix, the Woofer 
Tester Pro.

The Woofer Tester Pro
The Woofer Tester Pro has all the same features as S & L 

Woofer Test 2 and Speaker Tester analyzers plus the additional 
list of features shown in Table 1. This includes high-power 

Figure 1: The Woofer Tester 2's impedance graph and impedance 

control panel
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Figure 2: Woofer Tester 2 vented-box design simulation
Figure 3: Woofer Tester 2 graph overlay window

Figure 4: Woofer Tester 2 graph comparison of Woofer Tester 2 box 

simulation

Figure 5: Woofer Tester 2 inductor design screenFigure 6: Woofer Tester 2 conjugate (Zobel) design screen

and impedance measurements, multiple-voltage level AC/DC 
compression testing, speaker linearity testing, DC bias testing, 
and multiple-voltage level box compression testing. The Woofer 
Tester Pro package comes in a similar hardware package as the 
Speaker Tester analyzer, seen in Photo 2, and ships with the 

following:
 

 

 and cables  
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Figure 7: Speaker Tester impulse and waterfall plot windows

Figure 8: Speaker Tester distorion and Signal to Noise and 

Distortion Radio (SINAD) viewed using an oscilloscope or Lissajou 

format.

Figure 9: Speaker Tester crossover simulation compared to real 

crossover measurement

Photo 2: This is actually the Woofer Tester Pro, but the package 

looks nearly identical to the Speaker Tester.
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extends the Woofer Tester 2’s small signal milli-amp level tests 
to the multi-ampere high Xmax level where many drivers begin 
to distort and fail. The high-voltage setup diagram is shown in 
Figure 10, with a graph displayed in Figure 11 that shows the 
effect of drive current level changes on the small signal resonance 
(Fs).

   A careful examination of the AC and DC results will often 
show that the suspension mechanical spring constant (inverse of 
compliance) significantly decreases as the AC test signal level 

Figure 10: Woofer Tester Pro Setup diagram for multiple voltage 

impedance measurements

Figure 11: Speaker Tester Pro graph of the effect of drive current 

level changes on the small signal resonance (Fs)

Figure 12: Woofer Tester Pro DC Cms vs. excursion curve
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increases.  This effect is much larger than the static changes 
seen in the DC offset test. Cms (suspension compliance) 
is strongly dependent on break-in and drive level.   The 
underlying mechanism is a function of how the molecular 
bonds in driver parts (surround and spider) respond to 
these conditions as the suspension mechanically loosens 
with hard use (break-in), environmental conditions (tem-
perature) changes, and self heating due to mechanical 
energy loss (drive level).

 The Woofer Tester Pro can also measure T/S models 
while stepping through DC bias or AC drive levels. DC 
offset testing reveals suspension and motor mechanical 
offsets. See Figure 12 for a DC Cms vs. Excursion curve 
and Figure 13 for a DC Bl vs. Excursion curve. The AC 
drive levels provide compression modeling information. 
See Figure 14 for an AC Bl vs. Excursion curve. The XY 
plot tool compares any parameter pair.

 Setting up the Speaker Tester or Woofer Tester Pro is 
similar, a calibration procedure is performed using the 
10-Ω resistor and following the instructions in the software 
calibration procedure. Once calibration is complete, you 
can be making an impedance measurement on a speaker in 
a few minutes and an SPL measurement shortly thereafter 
factoring in the time it takes to connect cables and setup 
an amp and microphone. I was up and running with the 
S & L Woofer Tester Pro analyzer in about 30 minutes. 
Woofer Tester Pro is priced at $999.95. For more on this 
line of loudspeaker analyzers, visit the Smith & Larson 
website at www.woofertester.com. VC

Figure 13: Woofer Tester Pro DC Bl vs. excursion curve

Figure 14: Woofer Tester Pro AC Bl vs. excursion curve
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Acoustic Patents

Figure 2a: A view of the 

acoustic horn transducer with 

a conic-type diffuser. b: The 

transducer as it would appear 

in a speaker

a) b)

By James Croft, Croft Acoustical

The following loudspeaker-related patent was filed primarily 
under the Office of Patent and Trademarks classification 

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

ACOUSTIC HORN TRANSDUCER WITH A CONIC- 
TYPE DIFFUSER HAVING AN EXPONENTIAL 
PROFILE IN WOOD
Patent Number: U.S. 6,079,514
Inventors: Giuseppe Zingali (Aprilia, IT)
Assignee: NZingali S.N.C. (Aprilia, IT)
Filed: January 8, 1998
Granted: June 27, 2000
U.S. Class: 181/152, 3 Drawings, 7 Claims

Independent Claim
1. An acoustic transducer for reproducing sounds in both 

medium and high audible-frequency ranges, said transducer 
comprising a single horn diffuser having a central axis, a circular 
cross section when viewed in an axial direction, and a conic 
exponential profile, the axial length of said diffuser being less 
than the maximum diameter thereof.

Reviewer Comments 
With all of the recent development of various constant directiv-

ity, circular waveguides, it seems important to be aware of this 
patented waveguide. As one can see from the wording in Claim 
1 above, it has a rather broad coverage, which would suggest 
that some current devices may be infringing on this little known 
device developed in Italy and granted a United States patent in 
2000.

Disclosed and claimed is a basic conic horn/waveguide with 
an exponential profile. While this broad scope is similar to a 
number of currently available waveguides, the patent goes on to 
specify the particular preferred embodiment of the invention, 
which includes making the waveguide from wood, rather than 
plastic or metal, due to the inventor’s notion that “nobody has 
ever seen a violin made from plastic or metallic material.”  It 
is the belief of the inventor that much of the nasal sound he 
has experienced from prior art horns is due to the materials of 
construction. 

It is interesting that in the patent specifies and claims that the 
wooden device is to be carved from a solid block of wood that 
is “free of knots.”  As much as there is questionable materials 
theology expressed, most importantly, the basic form expression 
and independent claim cover any device that includes these 
three elements: a horn, with a circular cross section; a conic 
exponential profile; and the axial length of the horn being less 
than the diameter.

There are a number of papers and prior art devices, both rep-
resenting similar horn/waveguide profiles that appeared previous 

to the filing of this patent, but it is on the books and may be 
troublesome if the Italian inventor decides to invoke that well-
developed American tradition of litigiousness. For those inter-
ested, products built to the patent specification can be seen at: 
www.zingali.it/zingali.it/www.zingali.it/english/home.html. VC
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Test Bench

Photo 1: B&C DE120-8 1" neodymium compression driver

Compression Drivers from 
B&C and Faital, and a New 
Double Horn from DDS
by Vance Dickason

This month’s samples for Test Bench’s objective analysis 
included: the new B&C DE120-8 1" neodymium com-

pression driver, tested along with an 18 Sound XR1064 con-
stant directivity horn; a new 1" neodymium compression driver 
from Faital Pro, the HF104, combined with Faital’s STH100 
short elliptical Tractrix horn; and last, a new double horn from 
DDS, the DSLA-1-100 using the Faital HF104s.

The B&C DE120 is the latest 1" compression driver (see 
Photo 1) to be released by the company. Features for the new 
DE120-8 compression driver include a 25-mm (1.0") throat 
diameter, a Mylar (polyester) diaphragm, 38-mm (1.4") voice 
coil wound with aluminum wire, neodymium ring magnet, 
106 dB 1 W/1 m sensitivity, and 40-W continuous power han-
dling capacity (20 W AES). Since B&C didn’t send a specific 
horn to use with the DE120, I incorporated the 18 Sound 
XR1064 horn. The XR1064 has a constant directivity 60° H 
× 40° V coverage pattern, 1" throat, and is constructed of cast 
aluminum. FYI, cast aluminum horns are capable of reducing 
the steady state compression driver working temperatures by 
up to 30°C.

Testing began using the LinearX LMS analyzer to produce the 
300-point sine wave impedance plot shown in Figure 1. Note 
that the solid black curve represents the impedance of the B&C 
DE120 compression driver mounted on the 18 Sound XR1064 
horn and the dashed blue curve is the impedance of the DE120 
measured without the XR1064 horn. With a 6.1-Ω DCR, the 
minimum impedance of the DE120/XR1064 combination was 
7.6 Ω and at 4.1 kHz.

Following the impedance sweeps, I mounted the B&C 
DE120/XR1064 on top of an enclosure with a 15" × 14" baffle 
and proceeded to measure both the horizontal and vertical 
on- and off-axis at 2.83 V/1 m frequency response using a 100-
point gated sine wave sweep from 0° on-axis in 15° increments 
to 60° off-axis. Figure 2 displays the on-axis of the compression 
driver/horn combination and shows the maximum sensitivity 
to be somewhat more than the 106 dB specified in the B&C’s 
published data using the XR1064. Note that –3 dB at the 
bottom end of the response is about 900 Hz, with the com-
pany recommending a 2.0 Hz minimum crossover frequency. 
Response was ±2.6 dB from 1 kHz to 10 kHz. Figure 3 gives 
the horizontal on- and off-axis response out to 60° off-axis and 
Figure 4 displays the vertical response. Figure 5 gives the two-
sample SPL comparison, showing both samples to be closely 
matched to within 1 dB.

 For the remaining battery of tests, I initialized the Listen, Inc. 
SoundCheck analyzer along with the 0.25" SCM microphone 
and SoundConnect microphone power supply (all courtesy of 
Listen, Inc.) to measure distortion and generate time frequency 
plots. For the distortion measurement, the DE120/XR1064 
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Figure 3: B&C DE120-8/XR1064 horizontal on- and off-axis fre-

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

dot; 60° = dash)

Figure 2: B&C DE120-8/XR1064 on-axis response
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Figure 1: B&C DE120-8/XR1064 free-air impedance plot
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Figure 4: B&C DE120-8/XR1064 vertical on- and off-axis 

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

dash/dot; 60° = dash)
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Figure 5: B&C DE120-8/XR1064 two-sample SPL comparison

Figure 6: B&C DE120-8/XR1064 SoundCheck distortion plots

Figure 7: B&C DE120-8/XR1064 SoundCheck CSD waterfall plot Figure 8: B&C DE120-8/XR1064 SoundCheck Wigner-Ville plot



18 VOICE COIL

combination was mounted on the same baffle that was used 
to generate the on- and off-axis frequency response measure-
ments, and the SPL set to 104 dB at 1 m (2.05 V) using a noise 
stimulus, and then the distortion measured with the Listen, Inc. 
microphone placed 10 cm from the mouth of the horn, which 
in this case was about even with the outside edge of the flair. 
This produced the distortion curves shown in Figure 6. I then 
used SoundCheck to get a 2.83 V/1 m impulse response for 
this driver and imported the data into Listen, Inc.’s SoundMap 
Time/Frequency software. The resulting CSD waterfall plot 
is given in Figure 7 and the Short Time Fourier Transform 
(STFT) plot in Figure 8. 

 Given all the data above, the new DE120-8 looks like a 
nice addition to the B&C compression driver line. For more 
information on this and other pro sound products from B&C, 
contact B&C Speakers N.A., National U.S. Sales Office, 73 
Brand Street, Arlington, MA 02474, (781) 316-0077, Fax 
(781) 316-0078, e-mail info.usa@bcspeakers.com, or visit the 
B&C Speakers website at www.bcspeakers.com. Likewise, nice 
horn from 18 Sound. 

For more on this and other 18 Sound pro sound products, 
visit the 18 Sound website at www.eighteensound.com.

The Faital Pro HF104 Coupled with Its STH100 Horn
The next driver I examined this month was the Faital Pro 

HF104 compression driver coupled with Faital’s STH100 horn 
(see Photo 2). Faital’s HF104 is an interesting compression 
driver and has several unique features. This includes a Ketone 

Photo 2: The Faital Pro HF104 compression driver

Figure 9: Faital HF104/STH100 free-air impedance plot
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Figure 11: Faital HF104/STH100 horizontal on- and off-axis 

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

dash/dot; 60° = dash)

Figure 10: Faital HF104/STH100 on-axis frequency response
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Figure 13: Faital HF104/STH100 two-sample SPL comparison
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Figure 12: Faital HF104/STH100 vertical on- and off-axis 

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

dash/dot; 60° = dash)

Figure 14: Faital HF104/STH100 SoundCheck distortion plot

Figure 15: Faital HF104/STH100 SoundCheck CSD waterfall plot Figure 16: Faital HF104/STH100 SoundCheck Wigner-Ville plot
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polymer annular-shaped diaphragm and a radial-shaped phase 
plug. Throat diameter is 25.4 mm (1.0") and is coupled to a 
28-mm (1.5") diameter voice coil wound on a Kapton former 
with copper-clad aluminum wire. Other features include a 
case aluminum body, 40-W AES-rated power handling (80 W 
maximum), and solderable aircraft terminals. The horn supplied 
with the HF104 driver is Faital’s 1.0" throat 80 H × 70 V short 
elliptical tractrix flare STH100.

Testing commenced using the LinearX LMS analyzer to pro-
duce the 300-point stepped sine wave impedance plot shown in 
Figure 9. Note that the solid curve shows the HF104 mounted 
on the STH100 horn and the dashed curve represents the 
compression driver without the horn. With a 5.5-Ω DCR, the 
minimum impedance of the HF104/STH100 was 76.9 Ω and 
at 7.9 kHz.

For the next test sequence, I mounted the Faital HF104/
STH100 on top of an enclosure with a 15" × 14" baffle and 
proceeded to measure both the horizontal and vertical on- and 
off-axis at 2.83 V/1 m using a 100-point gated sine wave sweep. 
Figure 10 displays the on-axis of the compression driver/horn 
combination and shows the sensitivity to be about 109 dB, 
somewhat higher than the specified 108 dB from Faital’s pub-
lished data. The SPL profile measures ±4.0 dB from 1 kHz to 
10 kHz (recommended crossover frequency for the HF104 is a 
minimum of 1.7 kHz with a second-order network).  Since the 
coverage of this horn is 80 H × 70 V, you wouldn’t expect much 
of a difference in the horizontal and vertical off-axis plots, which 
is indeed true as seen in Figure 11 for the horizontal orienta-
tion and Figure 12 for the vertical orientation. Figure 13 gives 
the two-sample SPL comparison, showing both samples to be 
closely matched.

For the remaining battery of tests, I employed the Listen Inc. 
SoundCheck analyzer, 0.25" SCM microphone and power 
supply (courtesy of Listen, Inc.) to measure distortion and 
generate time frequency plots. For the distortion measurement, 
the HF104/STH100 combination was mounted with the same 
baffle as used for the frequency response measurements, and the 
SPL set to 104 dB at 1 m (1.94 V) using a noise stimulus, and 
then the distortion measured with the Listen, Inc. microphone 
placed 10 cm from the mouth of the horn. This produced the 
distortion curves shown in Figure 14. I then used SoundCheck 
to get a 2.83 V/1 m impulse response for this driver and import-
ed the data into Listen, Inc.’s SoundMap Time/Frequency soft-
ware. The resulting CSD waterfall plot is given in Figure 15 and 
the STFT plot in Figure 16. 

While I haven’t had a chance to verify this, I have been told 
that the Ketone polymer diaphragm yields a smooth subjective 
performance. Again, from the above data, the HF104/STH100 
looks like a nice addition to the Faital Pro lineup of pro sound 
compression drivers. 

For more about this and other Faital pro sound products, visit 
the company’s website at www.faitalpro.com, or in the United 
States, contact Faital USA, Inc., Keith Gronsbell, 220 West 
Parkway, Unit 13 Pompton Plains, NJ, 07444, (516) 779-0649, 
FAX (973) 835-5055, and e-mail kgronsbell@faital.com.

DDS’s DSLA 1-100
The last item on this month’s Test Bench agenda was a new 

Parts Express is proud to announce Yung’s 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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Photo 3: The DDS DSLA 1-100

Figure 17: The DDS DSLA 1-100/HF104 free-air impedance plot
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Figure 18: The DDS DSLA 1-100/HF104 on-axis response
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Figure 19: The DDS DSLA 1-100/HF104 horizontal on- and off-

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

= dash/dot; 60° = dash)
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horn sent to me by Design Direct Sound (DDS). Founded in 
1982 in Seattle, WA, by Bob Rice and Marc Hall, the com-
pany continues its longstanding commitment of producing 
high-quality fiberglass horns with Chris and Ivan Cole, with 
the company now located in Waxahackie, TX. 

 This month, DDS sent me a dual-compression driver horn, 
the DSLA 1-100 (see Photo 3). Fabricated from fiberglass like 
all DDS horns, the DSLA 1-100 is actually two horns stacked 
vertically as can be seen in the accompanying photo, not a 
dual-entrant horn (two compression drivers firing into a single 
horn). This horn has a 1" throat and a 100° H × 17° V cover-
age pattern. Since it had a two-hole mounting configuration, I 
used this months Faital HF104 compression drivers (also with 
a two-hole mounting pattern) to measure the DSLA 1-100 in 
both polar orientations, horizontal and vertical.

 Figure 17 gives the impedance of the DDS DSLA 1-100 
with both HF104’s wired in parallel, and for comparison, the 
impedance of the two Faital HF104’s in parallel without the 
horn. Next, I mounted the DSLA 1-100 on top of a 15" × 
14" baffle and performed both the horizontal and vertical 
SPL measurements on- and off-axis at 2.83 V/1 m using 
a 100-point gated sine wave sweep. Figure 18 displays the 
on-axis response of the DSLA 1-100/HF104 combination. 
Obviously, since we now effectively have two horns in parallel, 
the sensitivity is about 6 dB greater than it would be with a 
single horn (3 dB for doubling the radiation area and 3 dB for 
the change in voltage sensitivity). Figure 19 shows the hori-
zontal on- and off-axis response to 60° off-axis, which looks 
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Figure 20: The DDS DSLA 1-100/HF104 vertical on- and off-axis 

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

dash/dot; 60° = dash)

Test Bench is an open forum for OEM driver manufacturers 
in the industry and all OEMs are invited to submit samples 
to Voice Coil for inclusion in the monthly Test Bench column. 

Driver samples can be for use in any sector of the loudspeaker 
market, including transducers for home audio, car audio, pro 
sound, multi-media, or musical instrument applications. 

While many of the drivers featured in Voice Coil come from 
OEMs that have a stable catalog of product, this is not a neces-
sary criterion for submission. Any woofer, midrange, or tweeter 
an OEM manufacturer feels is representative of their work, 
is welcome to send samples. 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 transducer 
such as cone material, voice coil former material, and voice coil 
wire type. For woofers and midrange drivers, please include the 
voice coil height, gap height, RMS power handling, and physi-
cally measured Mmd (complete cone assembly,  including the 
cone, surround, spider, and voice coil with 50% of the spider, 
surround, and leadwires removed).

Samples should be sent in pairs and addressed to:

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

Submit Samples To Test Bench

like you would expect from a 100° H horizontal pattern horn. 
However, since there are two sources combining acoustically 
spaced apart about 6.5", we would expect to see substantial 
cancellation in the vertical plane, which is exactly what I 
measured as seen in Figure 20. This is what gives the DSLA 
1-100 the 17° coverage pattern in the vertical plane. For more 
information, visit www.ddshorns.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
Vendor Selection
What Do These Crazy Americans 
Want?

By Mike Klasco

At the International Symposium on Electro-Acoustic 
Technologies (ISEAT) 2011—the Chinese electro-acous-

tical meeting for engineers in Shenzhen—I gave a presentation 
on the differing perceptions and sensibilities between Western 
customers and Asian vendors. Regardless of how well our Asian 
partners speak English, there is still quite a cultural gap that often 
brings on gray hair and increases blood pressure to both sides. 

 While most subscribers of Voice Coil have read my articles over 
the last decade or two, the primary focus of them has centered 
on company profiles, new technology, or speaker parts tutorials. 
Perhaps a bit of background on my firm, Menlo Scientific, might 
provide a reference point for this article. I started my audio engi-
neering consulting firm in 1983, after running an audio manu-
facturing company for the previous 10 years. Back in the 1970s, 
we made our flagship products and subcontracted our designs to 
small Japanese contract manufacturers. 

At Menlo Scientific most of our clients are Western firms, both 
in the United States and Europe, but we also have always had a 
number of Asian clients. Our work involves a wide mix of new 
technology and product development. Lately, we have a lot of 
projects with microspeakers, headphones, active noise cancel-
ation, signal processing, mic elements, and mic arrays. Another 
big share of our time is spent giving guidance on product design, 
development, and product definition. This includes productiza-
tion of new inventions and developing techniques to reference 
designs for component parts vendors. 

 The topic of my presentation centered on sourcing, vendor 
qualification, and evaluation with an underlying theme of the 
many elements needed to trust a vendor.

For over 25 years, we have introduced clients to candidate fac-
tories. Typically, a dozen factories that are in the game are profiled 
followed by discussion with the client and site visits to the short 
list of about six candidates. Vendor selection includes audits, 
which are not financial, but provide a vendor profile consisting 
of many factors which we will discuss shortly. After factory selec-
tion, we often support remedial measures for process control and 
QC procedures as necessary.

 Most big customers already have a check list of what they want. 
Typically price competiveness, not just on unit cost, but also a 
company with the wisdom to understand cost drivers is a top 
priority. This means having a sense of aspects that may have an 
impact on not just unit cost, but manufacturability, yield, field 
failure, production bottlenecks, and delays. Another factor is a 
company’s experience, quality of existing customers, the length 
of time the vendor tends to hang onto their customers, the 
customers they have lost, and to which competitor. Additional 
aspects on customer/factory musical chairs includes what their 
past customers learned that drove them away and was it a trip 

from the frying pan into the fire?
 Another factor is the ability of factory management and its 

engineering group to understand and buy into the innovation if 
there is new technology or a new product category. Do they see 
the business opportunity and are they ready to make the invest-
ment and commitment in time, money, and resources to bring 
the project into production? If the factory team does not “get it” 
and there is no buy-in, then any bump in the road may push the 
development off track or cause it to stall out completely.

 Other considerations are production volume, spare capacity, 
and location of this capacity. For example, a large operation 
may have an overloaded product development group, too many 
workers, and too little work. Factory management may be 
open to seducing a customer with an existing “hot” product by 
offering incentives that attract the customer from a competitor. 
Of course, two things could be achieved: acquisition of a new 
customer and some damage to their competitor. Incentives from 
the factory might include waived tooling fees to financing inven-
tory of the product they produce. An alternative example might 
be a company’s production is at full tilt but the engineering team 
is not at capacity and some long-term production is coming to 
an end. Sometimes, factory management can see that a big cus-
tomer is losing market share and might be ready to take on a new 
partner. Incentives to new customers, who have a brighter future, 
might include negotiating for NRE to be waived or extending 
payment terms, etc.

 While time to market counts for everyone, special cases like 
cell phones and tablets are like sushi—time is of the essence. 
Today’s sushi is tomorrow’s fish bait. This is not just the rule for 
fast track product development, but also for production ramp-
up. There is not much sense creating a sensation if you cannot 
supply demand! This brings in logistics from vertical integration, 
the factory’s control of their inventory, and related stuff. 

 We will touch on the integrity of the supply chain in more 
detail but the relationship of your vendor to their suppliers is a 
big factor. Are there multiple supply sources, are they the right 
choice or were they selected because they are providing kickbacks 
to a dirty purchasing department?

  There is also the issue of a customer’s comfort level (or lack of 
it) in starting to work with a supplier factory who has an ongoing 
relationship with their competitor. You have to ask the question, 

Photo 1: Menlo Scientific President Mike Klasco giving his 

presentation at ISEAT 2011
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ity of being in “the circle of trust” to Ben Stiller’s character. I will 
try to explain the speaker industry version here.

Management
The integrity of the management, while not the whole 

story, is certainly the most important consideration. At worst, 
short-sighted thinking from the top may become a nightmare 
for their customers. There have been situations where the fac-
tory is selling the customer’s product sideways, such as into the 
China market or to obscure markets (such as South American 
or African countries). Sometimes the product is sold with the 
customer’s logo, or supplied with another brand logo. This can 
be quite painful, especially when your tooling is used and the 
counterfeiters selling the product are undercutting your pricing. 
Often, the sideways version will be cheapened as counterfeit 
products never command the price of the real thing.  

 With cheapened copies in the market, broken or prematurely 
worn products that are mistaken for the real thing reduce the 
perceived value of your product. Sadly, companies that were run 
with integrity for decades may then have COO issues. Ironically, 
to Western companies COO means Chief Operating Officer, 
but in Asia COO translates to Child-Of-Owner. 

 Another issue is tooling. A company with integrity never con-
siders “hijacking” tooling when it is time for the customer and 
factory to part company; yet, this is a real issue even today. Life 
is never simple, and if the relationship is ending, it is for a reason. 
Maybe the customer was a pain or slow to pay, or maybe the fac-
tory was always late or product quality was less than wonderful. 

“Will the factory show my designs to my competitor?” Still other 
considerations are the interest level of the vendors, and the level 
of success they’ve had with similar projects of comparable size, 
challenge, and quality. But, the main focus of this article is 
knowledge of the vendors and their trustworthiness. Perhaps 
this is where the East and West’s perceived realities and sensibili-
ties diverge to the greatest extent.

 Communications with your contact at the factory is a hidden 
factor. Honest, quick, cognitive answers from a factory liaison 
who has a sense of the customer’s wants and needs can be a 
deciding consideration. There are precious few bi-cultural sales 
representatives with a clear understanding of both their factory 
as well as what the customer wants. Of course, an Asian factory 
with a strong United States office could reduce the amount of 
travel to Asia for the customer’s product development team.

 Most of this is old news to both buyers and Asian vendors. 
The big disconnect, and often unvoiced, selection decision 
comes from another consideration. Does the potential cus-
tomer trust the vendor? I know that the vast majority of Asian 
vendors believe their firms are trustworthy. Yet, many of them 
would be disturbed that the big sale(s) they lost were due to this 
factor. There are quite a few components to how trustworthi-
ness is perceived by Western buyers that may come as a surprise 
to Asia vendors. 

Circle of Trust
Perhaps our readers have seen the movie, Meet the Fockers. In 

the movie, Robert De Niro’s character explains the responsibil-
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In any case, some factories are more likely to hold tooling hos-
tage, while with others this would never even be a consideration.

Questionable Customers
A visit to the “night market” in any large Chinese city will reveal 

counterfeits of popular products. In November, when I was in 
Shanghai, I strolled through a large complex of small concession 
stands. They were open all day and into the evening and not 
on the street but in a large complex. Between the famous fake 
purses, jackets, shoes, luggage, were Dr. Dre Beats headsets. Even 
at a quick glance I could see these were not off the real tool and 
my little survey showed a couple of levels of quality (or lack of it). 
As I waited for my associates to make their purchases, one of the 
Chinese shopkeepers asked me about buying the headset. I men-
tioned I was involved in the design of the product and told her 
that her stuff was fake. Of course, everything in the shop and the 
whole complex was fake, and this pleasant Chinese girl laughingly 
replied that she knew the Beats headphones were real because Dr. 
Dre was her brother. I couldn’t top that. 

 However, for an otherwise legitimate factory to make counter-
feits is a red light to most customers. The factory will have a range 
of explanations—the copies are just as good as the real thing, the 
product is being shipped to the Middle East or Africa, the factory 
is innocent and the product is being built to (the counterfeiter’s) 
specs. Sorry, none of this is okay.

Engineering Turnover 
Sometimes staff changes are also a factor. Even if the manage-

ment is honest, there are many issues if engineers are constantly 
moving to other companies. One question is will they take 
designs under development to their next stop (maybe where your 
competitor builds his products)? So staff stability is an important 
element of a trustworthy vendor.

Counterfeit Test Systems, Software, and Materials
Many “fake” versions of popular Western test systems are used 

in Chinese factories.  Using these counterfeit systems sends the 
wrong message to potential customers. How can they trust you 
to protect their own intellectual property if you are openly using 
“fake” test equipment? Western companies don’t care that you 
consider copies of the “real” test equipment acceptable or that the 
bogus product is used only for on-line QC, and the customer is 
always right.

Purchasing Department Integrity
Integrity of a purchasing staff is sometimes questioned when 

they choose not to buy from a customer’s preferred vendor 
because of the sweetheart deals they are offered. Vendors have 
been known to substitute grades of materials that are inferior 
to what their customers have specified. Sometimes, the issue is 
purchasing departments sourcing from cheaper parts distribu-
tors who buy their way in because the price is right but the parts 
are counterfeit or the distributor will accept long lead times on 
payment. Many vendors of ICs and other components provide 
decent grade products, which carry the label of more upscale 
brands. The issue is that the design engineer has more experience 
than the buyer at the factory and subtle (and not so subtle) dif-
ferences exist between real Kapton, genuine ferrofluid, or a low 

ESD cap. If something less was acceptable, the engineer would 
have spec’d it. Life is complicated. Not every Western company is 
concerned that their Chinese vendor is using software copies, and 
in fact some engineers from the United States may go shopping 
for “bootleg” DVDs and software during their time off. But larger 
customers do care and check. There is often a company policy of 
preference for using vendors with genuine software.

The Tooling Room Should Be Top Secret!
It is also not unusual to see a big garage door open in the tooling 

rooms of China factories. Not a good idea! The tooling room is 
where your customer’s future products are being readied before 
production. Who has access? Can workers look inside? Can your 
customer’s competitors walk around the tooling room? If you let 
a potential new customer walk around the tooling room and he 
can see his competitor’s products being tooled, you may scare 
him away! Customers may also be concerned about getting tool-
ing back. If a customer is unhappy with the factory, will there be 
issues getting the tooling returned? 

The Future
At ISEAT there were many presentations of genuine research 

from numerous Chinese engineers. Chinese companies are creat-
ing patented technology at a rapid rate. And, the Chinese indus-
try is starting to have the same issues with counterfeits, patent 
infringement, and intellectual property as Western firms. At the 
moment, the attitudes of  China’s businessmen are in transition as 
they experience “the shoe being on the other foot.” VC
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be available in the spring. The record number of exhibitors was 
3,100 across the largest show floor in CES history—1.861 mil-
lion net square feet of exhibit space.

CEA estimated that more than 20,000 new products were 
launched at the 2012 CES, which also featured top execu-
tives participating in keynote sessions, including those from 
Qualcomm, Mercedes, Wal-Mart, Intel, Ford, Verizon, Unilver, 
Ford, eBay, GE, Google, and Facebook. Executive delegations 
from thousands of global companies, from Apple to Zeo, attend-
ed the 2012 CES to meet with current and future customers. 
CEA said it is currently reviewing requests for 2013 CES 
keynotes and will be making announcements in the com-
ing months. In addition, the 2013 International CES is 
already generating significant interest as space selection for 
next year’s show has already begun. The International CES 
will return to Las Vegas, NV, from January 8–11, 2013.  
 
Gibson Acquires Majority Share of Onkyo USA

Gibson has announced that it will acquire a 51% stake in 
Onkyo USA and become the second-largest shareholder of 
Onkyo Corp. in Japan. Musical instrument maker Gibson 
Guitar will bring resources to Onkyo USA to step up market-
ing, boost customer service, promote the brand more aggres-
sively to consumers, and enter into new audio categories. As 
part of that deal, Onkyo will also invest in Gibson, and the two 
companies will form a Hong Kong-based joint venture focus-
ing on design and development of consumer audio products. 
 The deal was expected to close by the end of January 2012 

Industry Watch

By Vance Dickason

CES Sees Record Numbers
The 2012 International CES was the largest in the event’s 

44-year history, with a record number of attendees, exhibitors 
and show floor space, according to its owner and producer, the 
Consumer Electronics Association (CEA). The initial attendance 
figure was 153,000, including more than 34,000 international 
visitors, according to CEA, which conducts an independent 
audit of attendance at the International CES. Verified figures will 

CES 2012 in Las Vegas, NV
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following regulatory approval in Japan. Onkyo is a public com-
pany, and Gibson is privately held. The companies don’t plan to 
combine sales forces; however Gibson will introduce Onkyo to 
the MI (musical instruments) channel. MI dealers are open to 
selling consumer electronics, and “musicians are leading edge 
consumers” who can influence others, according to Gibson. 
The two companies also foresee joint calls on major clients com-
mon to both Gibson and Onkyo. Those clients include J&R 
and Best Buy. Gibson has no plans to create Gibson-branded 
home audio, Juszkiewicz said. Onkyo USA’s headquarters and 
warehouse will remain in Upper Saddle River, N.J., he said. 
 Gibson’s investment in Onkyo is the company’s second acquisi-
tion in two months. In December 2011, Gibson acquired the 
Stanton Group, which included Cerwin Vega! home and pro- 
audio speakers, KRK Systems pro-audio speakers and studio-
control solutions, and Stanton DJ, which markets professional 
DJ equipment.  At the time, Gibson said the acquisition marked 
“Gibson’s further expansion into the pro audio market with 
loudspeaker, monitor and electronics technology.”

THX Sets New Standards
THX launched a certification program for compact speakers 

intended for use in small rooms, including home-theater rooms, 
gaming rooms, and living rooms in homes and apartments. 
THX said it created the Compact Speaker System Certification 
program because of a major trend in mainstream consumer 
audio to more compact speaker systems. Though small speakers 
perform better than flat-panel TV speakers, the sound qual-
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a tangle-resistant cable and built-in 
controls. According to the company, 
the vPulse have a pressure-relief system 
that reduces air pressure within the ear 
canal for safer and more comfortable 
listening. Frequency range is listed at 
20 Hz to 20 kHz, with a sensitivity 
of 98.8 dB/1 mW, and an impedance 
of 16 Ω. They’re currently available 
for $89.

Sales Expected to Top $200 Billion
2012 marks the first year that factory sales of consumer elec-

tronics will exceed $200 billion annually. Gary Shapiro, presi-
dent/CEO of the Consumer Electronics Association (CEA) 
announced at the January CES that projected 2012 sales will 
be $202.4 billion, up 3.7% over 2011’s estimated $195.2 bil-
lion, which represents a 7.9% gain. At the same time, CEA 
reported that retail sales of mature CE categories fell 5.9% 
to about $9.5 billion during the November 20 through 
December 24 holiday period, according to data provided by 
The NPD Group. The dollar-volume data, collected from 
select retailers at point-of-sale, excludes cell phones, tablets, 
e-readers and video games. But the report revealed that core TV 
and PC categories dipped only 4% in dollars and were essen-
tially flat in unit volume despite marketplace weakness last year. 
Leading the decline were camcorders (down 42.5%), digi-
tal picture frames (down 37.5%) and GPS devices (down 

32.6%), the market research group said. TV was boosted 
by sales of big-screen models, with unit volume for 50" 
and larger displays up by approximately 32%. About one 
in six flat-panel TVs sold during the holiday period was 
above 50", and the TVs greater than 60" more than tripled. 
 What’s more, 3-DTVs, which NPD described as “the 
industry’s most maligned segment,” saw unit volumes 
soar by more than 100%, as models with 3-D capabil-
ity accounted for more than one in every $5 spent on 
TVs during the five-week period. Conversely, 32" TVs, the 
market’s largest size segment, saw revenue drop almost 9% 
and average selling prices (ASPs) fall below $300, to $277. 
Desktop PCs posted a 2% unit volume increase, but it 
wasn’t enough to offset the 5% decline in notebook sales, 
which brought PC sales down 4%. ASPs rose $9 year-over 
year to $575, continuing last year’s trend of higher pricing. 
Windows-based all-in-one PCs increased 135% and accounted 
for almost 20% of all Windows desktop unit sales volume. 
Under-the-TV devices, sales revenue for home-theater systems 
increased by 10%, receiver revenue increased by 3.5%, and 
stand-alone streaming devices enjoyed a 65% increase in reve-
nue, although sales of Blu-ray Disc players declined 17%. Other 
categories experiencing double-digit decreases included hard 
disk drives (down 25.1%), point-and-shoot cameras (down 
20.8 percent) and MP3 players (down 20.5%). The total 5.9% 
holiday-period decline represents an improvement over 2010’s 
6.2% decrease, and echoes December CE weakness reported by 
Costco, Best Buy, Sears, and Target. VC

New headpones by 
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