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InfoComm/NSCA 2010—Advance with AV
This year’s combined InfoComm 2010 Show and NSCA 

Expo will be held June 5-11 at the Las Vegas Convention 

Center. Now that NSCA and InfoComm have combined 

trade shows, the InfoComm is the third largest in the CE 

industry. CES is, of course, #1, with a 2009 attendance of 

110,000 visitors; NAMM was #2 at 86,000, InfoComm at 

32,000, and CEDIA with 29,000 visitors. In some ways, 

InfoComm and CEDIA shows are similar in that they both 

place significant emphasis on education and training as part 

of their show formula.

This year’s InfoComm trade show (Photo 1) has an edu-

cation program that encompasses the InfoComm Academy, 

Institute for Professional Development, NSCA University, 

Manufacturers training, ETCP (Entertainment Technician 

Certification Program), and AV Technical Tours. Classes 

relevant to the loudspeaker industry include Computer-

Based Design and Analysis Using EASE 4.3 (Bob Coffeen, 

Bruce Olson), Sound Reinforcement for Technicians (Pat 

Brown, Syn-Aud-Con), Designing Distributed Sound 

Systems and Meeting the Audio Coverage Uniformity 

(ACU) Standard (Rick Kamlet), Sound Reinforcement 

Design (David Marsh, Jarold Stevens), Acoustics Master 

Class (Steve Thorburn), Lights, Meter, Measure (A. Brawn, 

Berger, Shaw, Jeffreys, Yorgey, J. Brawn, Bocchiaro), Audio 

Coverage Uniformity Performance Standard Measurement 

Workshop (Fred Ampel, Joseph Bocchiaro), Smaart 

Fundamentals (Jamie Anderson), Acoustics in Architecture 

(Steve Thorburn), NFPA 72, Real World Application for 

Eminence Alphalite 

drivers, p. 8.
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PHOTO 1: Presentation at Infocomm ’09.
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2010 and Beyond: Measurement and Verification of System 

Speech Intelligibility (Donald Washburn), Conducting 

Acoustic Measurements (Steve Thorburn), and Designing 

Distributed Sound Systems and Meeting the Audio 

Coverage Uniformity (ACU) Standard (Rick Kamlet).

InfoComm expects over 900 exhibitors this year. Those 

exhibiting loudspeakers in one form or another include 

Allen & Heath, American Music & Sound, Anchor Audio, 

Audix, Bag End Loudspeakers, Behringer, Biamp Systems, 

Blue Sky, Bogen Communications, Bose, Celestion, 

Clear Sound, Community Professional Loudspeakers, 

Danley Sound Labs, DAS Audio, Denon and Marantz 

Professional, Electro-Voice, Epson America, Fender, 

Fishman Amplification, FZ Audio, Gold Line (TEF), 

Harman International, JBL Professional, Loud Art, LOUD 

Technologies/Eastern Acoustic Works, Mackie, Meyer 

Sound Laboratories, Mitek, Neutrik USA, Parts Express, 

Penton Audio, Polk Audio, Posh Speaker Systems, QSC, 

Radian Audio Engineering, Renkus-Heinz, SoundTube, 

Tannoy, TOA Electronics, Wharfdale, and Yorkville 

Sound. For more, visit the InfoComm 2010 website www. 

infocommshow.org.

PrismSound Loudspeaker Webinar
PrismSound will be hosting a no charge Webinar in con-

junction with Peter Larsen/LOUDSoft titled Loudspeaker 

System Design Part 1: Enclosure Design, High Power 

Levels and FINEBox. This is step one of designing a suc-

cessful loudspeaker system: defining, simulating, and refin-

ing the enclosure using FINEBox. This includes the box, 

baffle, and low frequency alignment, e.g., closed box, reflex 

(vented), ABR, bandpass and other enclosure types. Course 

topics include:

 Overview of box types, and what driver parameters do we 

need for each?

 Hi-fi speaker example; vented box

 Headphone/micro-driver example; closed box, band-pass, 

interport examples

 Power compression; what happens when we “turn up the 

heat?”

 Advanced topologies; multiple drivers, passive radiators

This webinar is expected to last around 40 minutes and 

will take place on June 9. To participate in the session 

you will need the Netviewer software which is available by 

downloading the NV_Meet_Participant_EN.exe file on the 

PrismSound website. It requires no installation; you just 

run it and enter the session number (supplied by e-mail 

when you register) and your name a few minutes before 

the session is due to begin. Registration for this course can 

be accomplished on the PrismSound website. This webinar 

uses a telephone conference for audio. The main telephone 

numbers are 0800 376 4751 in the UK (free within the 

UK) and in the US, 866-793-4273 (free within the US). 

When prompted, enter the code: 173042 followed by the 

# key.

The next LOUDsoft/PrismSound webinar will be pre-

sented on July 21, and is titled Loudspeaker System Design 

Part 2: Crossover Optimization and FINE X-over. Part 

two of designing a successful loudspeaker system includes 

defining, simulating, and refining the crossover network 

using FINE X-Over. This includes high-pass, low-pass, and 

band-pass filter sections, and optimization of the complete 

crossover network. Topics covered in this webinar include:

 Overview; the role of the crossover

 Hi-fi speaker example; 2-way system

 PA speaker example; 3-way system

 Off-axis responses

 Preventing blown amplifiers; setting a minimum imped-

ance target

 Preventing blown crossovers; checking power dissipation

 Component tolerance; how it affects acoustic response

You can also get the first in the webinar in the LOUDsoft 

series on demand on the PrismSound website. It was titled 

Loudspeaker Transducer Design Part 1: Motor Structures 

and FINEMotor. You can watch the likewise free webinar 

on designing a successful loudspeaker transducer that cov-

ered defining, simulating, and refining the electromagnetic 

circuit of a woofer using FINEMotor. This includes the 

voice coil, magnet(s), and steel structures. Topics covered in 

this discourse include:

 Overview of loudspeaker motor anatomy

Voice Coil, (ISSN 1521-091X), 
the Periodical of the Loudspeaker 
Industry, is published on the 25th 
of each month by Audio Amateur 
Incorporated, PO Box 876, 
Peterborough, NH 03458-0876 USA, 
(603) 924-9464,   
FAX (603) 924-9467.

Copyright 2010 by Audio Amateur 
Incorporated. All rights reserved. Quotation 
from Voice Coil is forbidden without written 
permission of the publisher.

Publisher - Edward T. Dell, Jr.
Editor - Vance Dickason 
(E-mail vdc@northwest.com)
Contributing Editor - Richard Honeycutt

Vice President
Karen Hebert

Dennis Brisson .............Assistant Publisher
Richard Surrette ...........Editorial Assistant
Jason Hanaford ............Graphics Director
Laurel Humphrey.........Marketing Director
Sharon LeClair .............Customer Service
Mike Biron ..................Shipping Manager

SUBMISSIONS
Send all press releases and information to 
Voice Coil Editorial Dept., PO Box 876, 
Peterborough, NH 03458, or FAX us  
material at (603) 924-9467, e-mail  
editorial@audioXpress.com.

ADVERTISING

Please direct display advertising inquiries to: 
Peter Wostrel, Account Manager, Strategic 
Media Marketing, USA, 978-281-7708, 
FAX 603-924-6230, Toll-free 800-454-
3741, e-mail peter@smmarketing.us.

Please direct classified and artwork inquiries to: 
Janet Hensel, Advertising Coordinator, Voice 
Coil, PO Box 876, Peterborough, NH 03458, 
USA, 603-924-7292, FAX 603-924-6230, 
e-mail janet@audioXpress.com.

Qualified subscriptions to Voice Coil run 
for 1 year. Renew annually on-line at www.
audioXpress.com/magsdirx/voxcoil/vcqual.htm

Subscriptions to Voice Coil are available in 
printed and digital versions. To subscribe to 
the digital version, please visit our website 

at www.audioXpress.com and complete a 
qualification form. When you qualify, you will 
receive an email confirming your subscription. 
Each month you will receive an email with a 
link to the current issue.

Printed subscriptions are currently available 
to US and Canadian individuals who have 
completed a qualification form and fit the 
criteria for qualification. For those overseas, the 
cost of a printed subscription is $150.00 per year. 
Please contact customer service or order your 
subscription on-line at www.audioXpress.com.



4 VOICE COIL

 Standard ceramic (external) motors; woofer example

 Standard neodymium (internal) motors; headset micro-

driver example

 Linearization techniques; offset coils and advanced pole 

piece geometries

 Advanced designs; magnetic shielding, edge-wound coils, 

ferrofluids

 Custom motor systems; importing flux profiles

This webinar is also expected to last around 40 minutes. For 

more, visit www.prismsound.com. 

More SoundCheck Training Webinars
If you want to hone your skills on your Listen Inc. 

SoundCheck analyzer, the company’s training webinar 

series will continue on the first Friday of each month 

until August 2010, with classes on Custom VIs/ActiveX, 

Statistics, and Messages, Serial Numbers & Recall. These 

are the final subjects in the series; since June 2009 these 

regular training courses have covered all the content of the 

SoundCheck basic, intermediate, and advanced training 

classes. As always, this training is free and will run at 9am 

and 1pm EST to offer convenient timing, whatever your 

time zone. Although there is no charge for the webinars, 

registration is required because you need to get a meeting 

number in order to participate. Here are the details of the 

next three webinars:

Friday, June 4, 2010, 9am and 1pm—Custom VIs/

ActiveX: A look at the process of controlling SoundCheck 

via ActiveX and integrating custom code through LabView 

VIs. Instructor: Zachary Rimkunas.

Friday, July 2, 2010, 9am and 1pm—Statistics: Learn 

how to use the statistics editor both as a running process 

control tool in a sequence as well as for offline calcula-

tions. Instructor: Brian Fallon.

Friday, Aug. 6, 2010, 9am and 1pm—Messages, 

Serial Numbers & Recall: This session will cover the set-

tings for several different step editors in SoundCheck 

and how to implement them within a test sequence. 

Instructor: Amandio Neves.

For more on this series, visit www.listeninc.com.

LMS Goes USB!
For those of you who may have hesitated buying a new 

LMS analyzer because you did not want to deal with round-

ing up an ISA bus computer, this issue has been rendered 

moot. The good news is that LinearX will be releasing its 

new USB version of LMS in the near future. The LMS 

analyzer has been a valuable electroacoustic analyzer tool 

for over 20 years, used extensively by many manufacturers 

worldwide for both R&D and production QC applications. 

Even 20 years after its original introduction, it provides a 

resolution/bandwidth product, with native log frequency 

resolution, and extensive software features that few FFTs 

can match.

While the LMS analyzer has traditionally only been 

offered in an ISA card form, all new production will now be 

based on an External Chassis with USB Interface. LMS-5 is 

powered from an external 12V DC/1A source, either by the 

provided universal 120/240V AC adapter, or directly from 

an auto 12V DC system (Photo 2).

“After the last LMS production run, we were faced with 

more components becoming obsolete. Some of the other 

through-hole components were also becoming very diffi-

cult to obtain and/or had long lead times. The LMS board 

would have to be redesigned to solve these issues,” said 

Chris N. Strahm, President of Research & Development 

for LinearX. “At the same time, our PAC-4 stock was also 

exhausted and it too was a legacy through-hole design with 

component availability issues. Looking at all of the options, 

and since the LMS had to be redesigned regardless, we felt 

the best solution to address all of the issues at once was to 

produce an LMS USB version.”

The LMS-5 USB analyzer will also feature several 

improvements and new features including:

• Additional 20dB gain stage to expand dynamic range and 

lower noise floors

• Additional line input to allow both V & I to be measured 

for true impedance (VI-Box)

• Larger 100mA current capability for 9V LVP interface to 

support M50 mikes and LP201 accel preamp

• Improved/smoother oscillator transitions between decade 

range changing

• Improved/faster level detector for increased measurement 

sweep rates

• Improved external overvoltage protection of all inputs

• Additional 16 lines of digital I/O on DB25M connector 

for macro control of relays, servos, and so on for QC

• Onboard EEPROM storage of calibration data

• Updated LMS-5 Win32 application software with new 

USB Win32 driver

• Multiplexed measurements for single pass triple curves: 

dual line inputs & mike input

• Additional software and macro features, including mul-

tiple LT360 turntable support 

• Chassis: height 1.75 , width 4.5 , length 9 , 1.5 lbs. 

PHOTO 2: The LMS-5 USB analyzer.





6 VOICE COIL

The pricing for the LMS-5 system will likely be unchanged 

from the previous version at $1395. However, an upgrade/

exchange option will also be offered for existing customers 

who wish to exchange their ISA analyzer boards for $695. 

In order to provide the lowest possible cost, the ISA boards 

must be returned for exchange. There are many costly and 

critical ICs on the ISA board that will be recycled and 

reused on the USB version. Because the PAC-4 (Portable 

Analyzer Chassis) product was based on ISA slots, it will 

no longer be necessary for the LMS-5 USB version, and 

will likely be discontinued. Full product information can 

be viewed/downloaded from www.linearx.com, or contact 

sales@linearx.com for more details.

Call for Papers for the 129th AES Convention
This year’s 129th AES Convention will be held November 

4-7, at the Moscone Center in San Francisco (Photo 3). The 

AES 129th Convention Committee invites submission of tech-

nical papers for presentation at the meeting. By July 7, a pro-

posed title, 60- to 120-word abstract, and 500- to 750-word 

précis of the paper must be submitted electronically to the AES 

129th proposal submission site www.aes.org/129th_authors.

Submission acceptances began March 17. Presenting 

authors (one per paper) who are members of the AES or 

student members are required to pay 60% of the member or 

student convention registration fees to receive a CD-ROM 

of the papers. Presenting authors who are nonmembers 

will pay the full nonmember registration fee and receive a 

CD-ROM. Acceptance of proposed papers will be deter-

mined by a review committee based on an assessment of 

the abstract and précis. Presenting authors who are student 

members and whose papers are accepted for presentation 

will be eligible for the Student Paper Award. 

The précis must clearly describe the work performed, 

methods employed, conclusions, and significance of the 

paper with respect to other published work in the field. 

During the online submission process you will be asked 

to specify whether you prefer to present your paper in a 

lecture or poster session. Highly detailed papers are better 

suited to poster sessions, which permit greater interaction 

between author and audience. The convention committee 

reserves the right to reassign papers to any session. Whether 

a lecture or a poster, a complete electronic manuscript 

submitted before September 8 is required before the paper 

can be accepted for presentation at the convention. During 

the submission process, authors will be asked whether their 

convention papers should be considered for possible pub-

lication in the AES Journal. For more, visit www.aes.org.

Call for Papers for the 2011  
ALMA Winter Symposium

A “Call for Papers” has been issued for ALMA International’s 

2011 Winter Symposium, “Loudspeaker Design and 

Development: Yesterday, Today and Tomorrow.” The 22nd 

ALMA International Winter Symposium will be held in Las 

Vegas Jan. 4-5, 2011. This event marks the 50th anniver-

sary of the founding of ALMA, the only international trade 

association dedicated to improving the design and manu-

facture of loudspeakers. The 2011 program will highlight 

the 50-year legacy of ALMA by looking back at historical 

accomplishments and projecting into the future.

Technical papers are invited and abstracts will be evalu-

ated on the basis of their overall quality and relevance to the 

theme of the symposium, relevance and value to the loud-

speaker industry, and practical feasibility and usage of topic 

and information presented.  Each paper session is scheduled 

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

Presenters should submit to ALMA:

 A title

 A 75 word or less abstract/summary suitable for reprint-

ing in pre-symposium promotional literature

 The name, address, phone number, and a short biography 

of the presenter(s)

 A list of any special equipment needed

Presenters must be able to supply copies of presentation 

in electronic format by December 10, 2011 (Powerpoint, 

MS Word or PDF) for inclusion on the show proceedings 

CD. Submissions should be e-mailed to management@

almainternational.org. The closing date for the submission 

of abstracts is August 15, 2010.  

New Henkel Reformulated  
Loctite Cyanoacrylate Adhesives

Henkel Corporation has reformulated three Loctite cyanoac-

rylates to offer improved performance and stability for bonding 

to a wide variety of substrates (Photo 4). The reformulated ver-

sions of Loctite® 4203, 4204, and 4205 Prism Instant Adhesives 

withstand temperatures up to 250  F, fixture and cure more 

rapidly, and offer excellent impact and peel resistance.

Loctite 4203 Prism Instant Adhesive is a low-viscosity, 

PHOTO 3: The Moscone Center for AES 129.

PHOTO 4: Loctite Henkel adhesive.
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clear cyanoacrylate formulation designed to bond close-fit-

ting parts. Loctite 4204 Prism Instant Adhesive is a medium-

viscosity clear cyanoacrylate formulation for general-purpose 

bonding. Loctite 4205 Prism Instant Adhesives is a clear, 

sag-resistant gel cyanoacrylate formulation suitable for verti-

cal or overhead applications and for use on porous surfaces. 

  These thermal-resistant, rubber-toughened, surface-insen-

sitive cyanoacrylate cure rapidly on a wide variety of 

substrates including plastics, metals, rubber, fiberglass, 

neoprene, and more. They can be used in the assem-

bly of electric motors, kitchenware, marine components, 

military devices, microelectronics, and other industrial 

assembly applications. They are also suitable for gasket 

bonding. For more information on the new and improved 

Loctite 4203, 4204, and 4205 Prism Instant Adhesives, go 

to www.instant.loctite.com. For technical assistance, call 

1-800-LOCTITE (800-562-8483).

New Version of Infolytica Magnet Software
Infolytica has recently released its latest version of Magnet 

magnetic simulation software, MagNet v7.1, which allows 

users to simulate the magnetization process. The magnetic 

field strength inside the permanent magnet component will 

be determined by the magnetization pattern and source cur-

rent in the magnetizing coils. The result will be a permanent 

magnet for which each point inside will have a different recoil 

loop depending on the flux density that it has reached during 

the magnetization process. MagNet v7 also introduces new 

parallel computing 3D solvers which are optimized to take full 

advantage of multicore processors. For computational inten-

sive design problems, the simulation time is reduced signifi-

cantly due to better management of the cores. The new release 

expands on the software’s support for multicore processing: 

 Parallel computing 2D solvers (static, AC, transient, and 

transient fields with moving components) 

 Running concurrent sessions of MagNet solvers in 2D or 3D 

With this new feature, users can control the number of 

cores dedicated to a particular 2D or 3D solve, increasing 

the number for more computational demanding problems, 

or distribute the multicore processing to run several con-

current sessions of MagNet. For larger core machines, sev-

eral concurrent sessions of multicore solves can take place. 

Other new features include: 

 Modeling Nonlinear Surface Impedance: the effects of 

nonlinear BH properties are accounted for when comput-

ing surface impedances 

 Faster core loss calculations 

 Improved meshing and remeshing in 2D

 New Magnequench NdFeB magnets and other refine-

ments to materials database 

MagNet version 7 is now available. Maintained clients can 

visit support.infolytica.com to download version 7.1 or read 

the Release Notes for full details. To request an evaluation, 

live demo or pricing information, please contact your local 

Infolytica Corporation representative. For more informa-

tion, check out www.infolytica.com.  VC
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Test Bench

Home and Pro  
Midrange Drivers
By Vance Dickason

�his month’s drivers are both intended for dedicated 

midrange applications—one for pro sound, the other 

for home audio. From the Eminence Alphalite series comes 

the 6.5  Alphalite 6A midrange/midbass woofer, and from 

the new Scan-Speak Discovery series you have the 4  

10F/4424G00.

Eminence Alphalite 6A
Eminence sent a new 6.5  from their lightweight 

Professional Neodymium Series, the Alphalite 6A (Photo 
1), which, along with the Kappalite and Deltalite series, 

makes up the neo woofer/midrange offering from 

Eminence. Features include a lightweight curved profile 

uncoated treated paper cone, a 1.5  diameter uncoated 

solid composition paper dust cap, and a stamped steel 

frame. Cooling is provided by a 0.81  (20mm) pole type 

vent. Compliance is provided by a two-roll pleated coated 

cloth surround and by a 3.5  diameter elevated cloth 

spider.

The motor assembly is powered by a neodymium ring 

magnet with conventional-looking steel front and back 

plates. Driving the cone assembly is a voice coil that con-

sists of a 38.1mm (1.5 ) diameter polyimide (Kapton) 

former wound with round copper wire. Voice coil tinsel 

lead wires terminate to a standard pair of solderable ter-

minals. 

I began testing with the driver clamped to a rigid test 

fixture in free-air, and, using a LinearX LMS analyzer and 

VIBox, produced both voltage and admittance (current) 

curves at 0.3V, 1V, 3V, 6V, and 10V. I post-processed 

all ten 10Hz-20kHz 550-point stepped sine wave curve 

pairs for each sample and divided the voltage curves by 

the current curves producing the five impedance curves. 

The impedance curves each had the LMS phase calcula-

tion procedure applied and, along with the voltage curve 

for each sweep, were imported to the LEAP 5 Enclosure 

PHOTO 1: Eminence Alphalite 6A.
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Shop CAD program. Because most T/S data provided 

by OEM manufacturers is produced employing either a 

standard T/S model or the LinearX LEAP 4 TSL model, I 

additionally produced a LEAP 4 TSL model using the 1V 

free-air curves.

I selected the complete curve set, the multiple voltage 

impedance curves for the LTD model (see Fig. 1 for the 

1V free-air impedance curve), and the 1V impedance 

curves for the TSL model in the transducer derivation 

menu in LEAP 5 and produced the parameters for the 

computer box simulations. Table 1 compares the LEAP 

5 LTD and TSL data and factory parameters for both 6A 

samples.

Thiele/Small parameter results for the Eminence 6.5

midrange/woofer were close to the factory data, with some 

variance in the Vas and SPL. Please note that the SPL dif-

ference, which was rather small with this woofer, is due to 

two different calculation methods. The LEAP 5 SPL data is 

a calculated number that is intended to represent mid band 

sensitivity. Eminence sensitivities are expressed as the aver-

age output across the usable frequency range when applying 

1W/1m into the nominal impedance (2.83V/8 , 4V/16 , 

and so on), which is perhaps a more accurate presentation 

of overall sensitivity of a driver than the calculated sensitiv-

ity method. 

The only caveat to this is that in the long run, no matter 

what the sensitivity number of any woofer is, the number 

you end up with for sensitivity depends on your applica-

tion. If a woofer were used as a standalone design as a 

woofer, the resulting sensitivity would be no higher than 

that at the knee of the high-pass rolloff and you would 

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

 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2

FS 113.0Hz 108.5Hz 112.8Hz 107.2Hz 125.6Hz      
Revc 7.28 7.25 7.28 7.25 7.3    
Sd 0.0129 0.0129 0.0129 0.0129 0.0130
Qms 2.93 3.43 3.07 3.52 6.30      
Qes 0.61 0.59 0.62 0.60 0.61   
Qts 0.50 0.50 0.51 0.51 0.56         
Vas 6.06 ltr 6.57 ltr 6.18 ltr 6.83 ltr 4.92 ltr     
SPL 2.83V 93.4dB 93.4dB 93.3dB 93.3dB 94.0dB        
Xmax 3.5mm 3.5mm 3.5mm 3.5mm 3.5mm

10  Hz 20 50 100 200 500 1K 2K 5K 10K 20K

 Ohm

1
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30

40

50
Impedance vs Freq

FIGURE 1: Eminence Alphalite 6A free-air impedance plot.
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end up throwing away all that sensitivity with the cross-

over design (this would also depend on the measurement 

domain required by the application, anechoic or half-space). 

Conversely, if the same woofer were used as a midrange in a 

larger system, the available sensitivity would be closer to the 

Eminence published number.

The only other variance that puzzled me was the Qms 

number. Mine looked like an aluminum former, while the 

factory Qms was more in line with the specified Kapton 

former. That said, I proceeded to program computer 

enclosure simulations using the LEAP LTD parameters for 

sample 1 using the sealed and vented enclosure sizes and 

tuning listed for this driver on the Eminence website. This 

included a 0.18ft3 closed box with 50% fiberglass fill mate-

rial (suggested for midrange applications), and a 0.55ft3 

vented box alignment with 15% fiberglass fill material and 

tuned to 82.5Hz.

Figure 2 depicts the results for the Alphalite 6A in the 

sealed and vented boxes at 2.83V and at a voltage level high 

enough to increase cone excursion to Xmax + 15% (4mm). 

This calculation resulted in a F3 frequency of 149Hz with 

a Qtc = 0.71 for the 0.18ft3 sealed enclosure and –3dB = 

77Hz for the 0.55ft3 vented box simulation. Increasing the 

voltage input to both simulations until the maximum linear 

cone excursion was reached resulted in 116dB at 45V for the 

smaller sealed enclosure and 115dB with a 36V input level 

for the larger vented box (see Fig. 3 and Fig. 4 for the 2.83V 

group delay curves and the 45/36V excursion curves).

Klippel analysis for the Alphalite 6A produced the 

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

given in Figs. 5-8. The Bl(X) curve (Fig. 5) is fairly nar-

row, but as you would expect for a short to moderate Xmax 

10  Hz 20 50 100 200 500 1K
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20m

Time vs Freq

10  Hz 20 50 100 200 500 1K

 M

100u

200u

500u

1m
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10m

Excursion vs Freq

FIGURE 2: Eminence Alphalite 6A computer box simulations (A = sealed 

at 2.83V; B = vented at 2.83V; C = sealed at 45V; D = vented at 36V).

FIGURE 5: Klippel Analyzer Bl (X) curve for the Eminence Alphalite 6A.

FIGURE 6: Klippel Analyzer Bl symmetry range curve.

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

curve for the Eminence Alphalite 6A.

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

FIGURE 4: Cone excursion curves for the 45/36V curves in Fig. 2.
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(3.5mm) pro driver, is very symmetrical with a very small 

amount of coil-in offset. Looking at the Bl symmetry plot 

(Fig. 6), this curve is offset a trivial 0.16mm coil-in at 

the rest position gradually rising to zero offset at physical 

Xmax of the driver. Figures 7 and 8 give the Kms(X) 

and Kms symmetry range curves for the 6.5  woofer/

midrange. The Kms(X) curve is very symmetrical with a 

very small amount of coil-out offset. Looking at the Kms 

symmetry range curve, there is 0.5mm coil-out offset at 

rest decreasing to nearly zero offset at the physical Xmax 

of the driver.

Displacement limiting numbers calculated by the Klippel 

analyzer for the Alphalite 6A were XBl at 82% Bl = 2.3mm 

and for XC at 75%, Cms minimum was 4.8mm, which 

means that for the 6A, the Bl is the most limiting factor 

at the prescribed distortion level of 10%. Figure 9 gives 

the inductance curves L(X) for the Eminence 6.5  woofer/

midrange.

Inductance will typically increase in the rear direction 

from the zero rest position as the voice coil covers more 

pole area, which is not what you see with this style of motor. 

From Xmax out to Xmax in, the inductance range is only 

0.54mH to 0.60mH, which is obviously only a 0.06mH 

delta.

Next I fired up the Listen Inc. SoundCheck analyzer and 

set it up for distortion measurements. I set the SPL at 1m 

with the 6.5  Eminence woofer mounted in free-air using 

a noise stimulus to 104dB (13.5V) at 1m, my standard for 
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FIGURE 8: Klippel Analyzer Kms symmetry range curve.

FIGURE 9: Klippel Analyzer Le(X) curve for the Eminence Alphalite 6A.
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pro sound products. The Alphalite 6A produced the dis-

tortion curves shown in Fig. 10. Following the distortion 

measurements, I mounted the 6.5  Eminence midrange/

woofer in an enclosure with a 12   8  baffle to make the 

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

SoundMap software, windowed to remove the room reflec-

tions, and produced the CSD waterfall plot in Fig. 11 and 

the Wigner-Ville plot in Fig. 12.

For the remaining series of SPL measurements, using the 

same enclosure as with the impulse response, I then measured 

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

300Hz to 20kHz with a 100 point resolution at 2.83V/1m 

using a gated sine wave method. Figure 13 depicts the 

FIGURE 10: Eminence Alphalite 6A SoundCheck distortion plots.

FIGURE 11: Eminence Alphalite 6A SoundCheck CSD waterfall plot.

FIGURE 12: Eminence Alphalite 6A SoundCheck Wigner-Ville plot.
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Alphalite 6A on-axis response, yielding a very smooth rising 

response out to 3.4kHz followed by a twin peak breakup 

often caused by the surround termination to the cone. 

Figure 14 illustrates the off-axis frequency response at 0, 15, 

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

occurs at 2.4kHz, which is in the vicinity of the typical 2.5-

3kHz frequently used for 6.5  drivers with 1  domes, but 

with a horn—anywhere lower than that is appropriate. 

And last, Fig. 15 gives the two-sample SPL comparisons, 

showing both samples very closely matched. As is always 

the case, the 6A represents another well-crafted product 

from Eminence. For more information on these and other 

Eminence Pro drivers, visit www.eminence.com.
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FIGURE 13: Eminence Alphalite 6A on-axis frequency response.

FIGURE 14: Eminence Alphalite 6A on- and off-axis frequency response.

FIGURE 15: Eminence Alphalite 6A two-sample SPL comparison.
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Scan-Speak 10F/4424G00
Next I began collecting data on the Scan-Speak 4  diam-

eter 10F/4424G00 (Photo 2), the new midrange addi-

tion to the price-sensitive Discovery line. Small-diameter 

midrange drivers have been an important product with 

Scan-Speak from the company’s inception, and it appears 

that the tradition is continuing. The 10F is built on a cast 

aluminum frame with a neodymium ring magnet motor 

sandwiched between two plates in a fashion similar to a 

standard ceramic ferrite motor. Features include a fiber-

glass cone, fiberglass 1  diameter dust cap, NBR rubber 

surround, 2.25  diameter flat cloth spider, 0.8  (20mm) 

diameter voice coil, and gold-plated terminals.

Testing commenced with the driver clamped to a rigid 

test fixture in free-air and voltage and current sweeps taken 

at 0.3V, 1V, 3V, and 6V.  Because this is a small-diameter 

driver, the 6V data was too nonlinear for LEAP 5 to 

curve-fit, and was not included. I post-processed the six 

550-point stepped sine wave sweeps for each 10F midrange 

sample and divided the voltage curves by the current curves 

(admittance) to produce impedance curves, phase added 

using LMS calculation method, and along with the accom-

panying voltage curves, uploaded to the LEAP 5 Enclosure 

Shop software. 

In addition to the LEAP 5 LTD model results, I also 

produced a LEAP 4 TSL model set of parameters using 

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

which includes the multiple voltage impedance curves for 

 TSL model  LTD model  Factory
 sample 1 sample 2 sample 1 sample 2

FS 94.6Hz 91.0Hz 89.9Hz 89.6Hz 90Hz      
REVC 3.15 3.22 3.15 3.22 3.2    
Sd 0.0035 0.0035 0.0035 0.0035 0.0036
QMS 2.87 2.86 2.60 2.65 3.21      
QES 0.37 0.38 0.39 0.35 0.32   
QTS 0.33 0.34 0.34 0.31 0.30         
VAS 1.8 ltr 1.9 ltr 2.0 ltr 2.0 ltr 2.0 ltr     
SPL 2.83V 88.0dB 87.7dB 87.5dB 88.0dB 89.8dB        
XMAX 2.6mm 2.6mm 2.6mm 2.6mm 2.6mm    

�������	��������� ��!"�##�#$!!��������

PHOTO 2: Scan-Speak 10F.
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the LTD model (see Fig. 16 for the 1V free-air impedance 

curve) and the 1V impedance curve for the TSL model, and 

produced the parameters in order to perform the computer 

box simulations. Table 2 compares the LEAP 5 LTD and 

TSL data and factory parameters for both Scan-Speak 4  

samples.

LEAP parameter calculation results for the 10F mid are 

close to the factory data, although the LEAP calculated sen-

sitivity was about 2dB lower. Given this, I proceeded to set 

up computer enclosure simulations using the LEAP LTD 

parameters for Sample 1. Even though this is a dedicated 

midrange driver and will no doubt have a high-pass filter 

anywhere from 300-500Hz, I still performed box simula-

tions, which will give a good idea what volume to make an 

enclosure where the impedance peak will be more manage-

able when implementing a passive network. I programmed 

in two enclosures, one sealed and the other vented. For 

the first closed box simulation I used a 30.2in3 enclosure 

with 50% fiberglass fill material, and for the second vented 

box, a larger volume of 46in3 Qb3 with 15% fiberglass fill 

material.

Figure 17 displays the results for the 10F/4424G00 in 

the sealed and ported boxes at 2.83V and at a voltage level 

high enough to increase cone excursion to Xmax + 15% 

(3mm). This resulted in a F3 = 186Hz with a box/driver 

Qtc of 0.67 for the 30.2in3 design and a –3dB = 149Hz for 

the 45.9in3 vented simulation. Increasing the voltage input 

to the simulations until the maximum linear cone excur-
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FIGURE 16: Scan-Speak 10F/4424G00 free-air impedance plot.

FIGURE 17: Scan-Speak 10F/4424G00 computer box simulations (A = sealed 

at 2.83V; B = vented at 2.83V; C = sealed at 14V; D = vented at 14V).
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sion was reached generated 104dB at 14V for the sealed 

enclosure simulation and 105dB with same 14V input 

level for the larger vented box (see Figs. 18 and 19 for the 

2.83V group delay curves and the 14V excursion curves). 

As mentioned above, the 10F, as with any midrange, will 

be used in conjunction with a bandpass filter network, but 

this information can help locate an appropriate crossover 

frequency. It is often difficult to locate the high-pass section 

of a bandpass filter within one octave of the resonance of 

a midrange device and often requires an LCR conjugate 

circuit to prevent the circuit interaction.

Klippel analysis for the 10F midrange produced the Bl(X), 

Kms(X) and Bl and Kms symmetry range plots given in Figs. 
20-23. The Bl(X) curve (Fig. 20) is moderately broad and 

fairly symmetrical; however, the offset is substantial. Looking 

at the Bl symmetry range curve in Fig. 21, there is a 1.7mm 

forward (coil out) offset that goes to 1.3mm at the physical 

Xmax position (2.6mm), which would seem to indicate a 

deliberate forward offset from magnetic center. Figures 22 

and 23 give the Kms(X) and Kms symmetry range curves for 

the FR. The Kms(X) curve has some asymmetry, but because 

the application is a midrange that will most always have a 

bandpass filter associated with it, excursion will always be 

limited, making this data not so important. 

There is no offset at the rest position, and it only increas-

es to less than 0.5mm at the physical Xmax. Displacement 

limiting numbers calculated by the Klippel analyzer for the 
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FIGURE 18: Group delay curves for the 2.83V curves in Fig. 17.

FIGURE 19: Cone excursion curves for the 14V curves in Fig. 17.
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FIGURE 20: Klippel Analyzer Bl (X) curve for the 10F/4424G00.

FIGURE 21: Klippel Analyzer Bl symmetry range curve.

FIGURE 22: Klippel Analyzer mechanical stiffness of suspension Kms (X) 

curve for the Scan-Speak 10F/4424G00.

FIGURE 23: Klippel Analyzer Kms symmetry range curve.
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midrange were XBl at 82% Bl = 1.4mm and for XC at 

75% Cms minimum was 1.9mm, which means that for 

this 4  mid, the Bl offset is the most limiting factor for 

the prescribed distortion level of 10%, but again, when 

used in its intended application with excursion limited by 

the high-pass section of a bandpass network likely 400Hz 

or higher in frequency, will keep distortion considerably 

lower. Figure 24 gives the inductance curves L(X) for the 

10F/4424G00, which shows a very small 0.02mH induc-

tance change across the operating range.

With the Klippel testing finalized, I mounted the 10F 

midrange in an enclosure which had a 15   5  baffle 

and was filled with foam damping material and proceeded 

to measure the driver frequency response both on- and 

off-axis from 300Hz to 40kHz at 2.83V/1m using a 100-

point gated sine wave sweep. Figure 25 depicts the on-axis 

response displaying a smooth rising response to about 

1.7kHz, flattening out above that frequency. Figure 26 has 

the on- and off-axis frequency response at 0, 15, 30, and 

45 . –3dB at 30  with respect to the on-axis curve occurs at 

4.8kHz, so a 3-4kHz crossover frequency would be appro-

priate for this Scan-Speak midrange driver. And finally, Fig. 
27 gives the two-sample SPL comparisons for the 4  10F 

driver, showing a good match within the operating range.

For the last body of testing on the Scan-Speak mid-

range, I again fired up the SoundCheck analyzer (courtesy 

of Listen Inc.) and SCM microphone and power supply 

to measure distortion and generate time frequency plots. 
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FIGURE 24: Klippel Analyzer L(X) curve for the Scan-Speak 10F/4424G00.

FIGURE 25: Scan-Speak 10F/4424G00 on-axis frequency response.
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Setting up for the distortion measurement again consisted 

of mounting the woofer rigidly in free-air, and the SPL set 

to 94dB at 1m (4.4V) using a noise stimulus (SoundCheck 

has a software generator and SPL meter as two of its 

utilities), and then measuring the distortion with the SCM 

microphone placed 10cm from the dustcap. This produced 

the distortion curves shown in Fig. 28.

For the last test on the 10F, I used the SoundCheck analyzer 

to get a 2.83V/1m 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 Fig. 29 and 

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

plot in Fig. 30. For more on this midrange and all the other 

great Scan-Speak drivers, visit www.scan-speak.dk.  VC
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FIGURE 26: Scan-Speak 10F/4424G00 on- and off-axis frequency response.

FIGURE 27: Scan-Speak 10F/4424G00 two-sample SPL comparison.

FIGURE 28: Scan-Speak 110F/4424G00 SoundCheck distortion plots.
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Sample Submission for Test Bench
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, multimedia, 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 necessary criterion for submission. OEM 

manufacturers are encouraged to send samples of woofers, midranges, or 

tweeters they think are representative of their work. However, please contact 

Voice Coil Editor Vance Dickason prior to submission to discuss which driv-

ers are being submitted. Samples should be sent in pairs and addressed to:

Vance Dickason Consulting

333 S. State St., #152

Lake Oswego, OR 97034

(503-557-0427)

vdc@northwest.com

All samples must include any published data on the product, patent infor-

mation, or any special information necessary to explain the functioning of the 

transducer. This should include details regarding the various 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 physically measured 

Mmd (complete cone assembly including the cone, surround, spider, and 

voice coil with 50% of the spider, surround, and lead wires removed).

FIGURE 29: Scan-Speak 10F/4424G00 SoundCheck CSD waterfall plot.

FIGURE 30: Scan-Speak 10F/4424G00 SoundCheck Wigner-Ville plot.
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Acoustic Patents 
By James Croft

�he following loudspeaker-related patents were filed 

primarily under the Office of Patent and Trademarks 

classification 181 for acoustical devices and 381 for electri-

cal-signal processing systems and HO4R for international 

patents. This also includes new patent applications that are 

published in the Patent Application Journal.  

SEAT ELECTROACOUSTICAL TRANSDUCING 

Patent Number: US 7,688,992

Granted: March 30, 2010

Inventors: Richard Aylward, Charles R. Barker, III 

(Framingham, Mass.)

Assignee: None listed

Filed: September 12, 2005

US Class: 381/388, 20 Claims, 17 drawings

ABSTRACT FROM PATENT
An acoustic device, including an acoustic enclosure and 

a first electroacoustical transducing apparatus comprising 

a motor structure providing mechanical vibration, the 

vibration having a direction of vibration, mounted in the 

acoustic enclosure. The acoustic device is constructed and 

arranged so that first pressure waves are radiated from a first 

radiation point and second pressure waves are radiated from 

a second radiation point so that the first pressure waves and 

the second pressure waves destructively interfere at observa-

tion points relatively equidistant from the first and second 

radiation points. The acoustic device is further constructed 

and arranged to be structurally combined with a seating 

device so that the first radiation point is relatively close to 

the head of an occupant of the seating device and so that 

the second radiation point is relatively far from the head of 

the occupant (Fig. 1). The acoustic device is further con-

structed and arranged to transmit the mechanical vibration 

to the seat back.

FIGURE 1: US patent 7,688,992.
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INDEPENDENT CLAIMS
“1. An acoustic device, comprising: an acoustic enclo-

sure; a first electroacoustical transducing apparatus com-

prising a motor structure providing mechanical vibration, 

the vibration having a direction of vibration, mounted in 

the acoustic enclosure; the acoustic device constructed and 

arranged so that first pressure waves are radiated from a 

first radiation point and second pressure waves are radiated 

from a second radiation point and so that the first pressure 

waves and the second pressure waves destructively interfere 

at observation points relatively equidistant from the first 

and second radiation points; the acoustic device further 

constructed and arranged to be structurally combined with 

a seating device so that the first radiation point is relatively 

close to the head of an occupant of the seating device and 

so that the second radiation point is relatively far from the 

head of the occupant; and the acoustic device further con-

structed and arranged to transmit the mechanical vibration 

to the seat back.

“13. Apparatus comprising: a seating device comprising 

a seat back; a transducer constructed and arranged to be 

structurally combined with the seating device, the trans-

ducer comprising a linear motor; wherein the linear motor 

is mechanically coupled to a pressure wave radiating dia-

phragm having a first surface and a second surface to radiate 

acoustic energy and also mechanically coupled to the seat 

back to transmit mechanical vibration of the linear motor 

to the seat back, further comprising an acoustic enclosure 

having a first radiation point and a second radiation point 

wherein the transducer is mounted in the acoustic enclosure 

so that pressure waves radiated by a first diaphragm surface 

leave the enclosure through the first radiation point and so 

that the pressure waves radiated by a second diaphragm sur-

face leave the enclosure through the second radiation point.

“15. Apparatus comprising: a seating device comprising 

a seat back; a transducer constructed and arranged to be 

structurally combined with the seating device, the trans-

ducer comprising a linear motor; wherein the linear motor 

is mechanically coupled to a pressure wave radiating dia-

phragm having a first surface and a second surface to radiate 

acoustic energy and also mechanically coupled to the seat 

back to transmit mechanical vibration of the linear motor 

to the seat back, further comprising a directional loud-

speaker, constructed and arranged to radiate sound so that 

the direction toward the position typically occupied by an 

occupant of the seat is a high radiation direction, wherein 

the transducer is constructed and arranged to radiate bass 

frequencies and to not radiate frequencies above the bass 

frequency range and wherein the directional loudspeaker is 

constructed and arranged to radiate frequencies above the 

bass frequency range.

“16. Apparatus comprising: a seating device comprising 

a seat back; a transducer constructed and arranged to be 

structurally combined with the seating device, the trans-

ducer comprising a linear motor; wherein the linear motor 

is mechanically coupled to a pressure wave radiating dia-

phragm having a first surface and a second surface to radiate 

acoustic energy and also mechanically coupled to the seat 
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back to transmit mechanical vibration of the linear motor 

to the seat back, wherein the transducer is constructed and 

arranged to radiate bass frequencies and to not radiate fre-

quencies above the bass frequency range.

“17. An acoustic enclosure comprising: structure defining a 

first chamber and a second chamber, each having an interior 

and an exit point; a mounting location for an electroacoustical 

transducer having a diaphragm having a first radiating surface 

and a second radiating surface, the mounting location config-

ured so that the first radiating surface of a transducer mounted 

in the mounting location faces the first chamber interior and 

the second radiating surface faces the second chamber interior; 

wherein the acoustic enclosure is constructed and arranged to 

be mountable to a seat having a seat back so that the first cham-

ber exit point is near the head location of a person seated in the 

seat, so that the second chamber exit is distant from the head 

location of a person seated in the seat, and so that mechanical 

vibration generated by a transducer mounted in the mounting 

location is mechanically transmitted to the seat back.”

REVIEWER COMMENTS 
The invention relates to a novel configuration based on the 

concept of near-field bass systems. Near-field woofer systems 

have been utilized in the prior art, most notably by Dr. Poh Ser 

Hsu of HSU Research, with the MBM-12 Mid-bass Module. 

The idea is to utilize a woofer (preferably below 150Hz, down 

to at least 50Hz) with placement as close to the listener’s ears 

as possible, such as being placed behind a couch, up at ear level 

and within less than a half meter from the central listener’s 

head. By substantially increasing the direct versus reflected 

sound through near-field placement, many advantages are 

achieved, including minimized room effects by way of a sub-

stantial attenuation of the audible effects of standing waves, 

and reduced distortion/greater headroom, due to reduced 

input power providing greater sound pressure level. 

These types of systems can be quite striking at reducing 

low frequency room coloration and increasing dynamic 

headroom, providing the clean mid-bass usually associated 

with high quality headphone listening. The approach is a 

very good alternative to the popular practice of multiple sub-

woofers, placed asymmetrically, to smooth the room response 

in the mid-bass range. With the use of a near-field, mid-bass 

woofer system, you can utilize a single, deep bass subwoofer, 

placed in a corner for maximum coupling efficiency, while 

avoiding the severe peaks and dips in the response that often 

occur in the mid and upper bass frequencies.

Negatives of this type of design mostly relate to the level 

differences that can be substantial with different listening 

distances from the near-field device, making it more diffi-

cult to achieve consistent mid-bass levels for multiple listen-

ers or significant changes in listener head locations. In the 

prior art, most near-field woofer systems have utilized basic 

monopole woofer architectures. The invention reviewed 

herein applies a dipole-based structure to the near-field 
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woofer concept. The main focus is not only to take advan-

tage of the performance and dynamic advantages, but to 

also create a more private listening environment. 

By using a dipole structure, with one output polarity of the 

system placed near the listener’s head, and a second, opposite 

output polarity placed somewhat further away, and oriented 

in a predetermined relationship, the invention produces high 

output at the listener’s ears, while substantially cancelling the 

sound pressure radiating at specific angles, minimizing the 

sound received by other nearby listeners positioned within 

the cancellation angles. The woofer system may be used 

with a directional upper range loudspeaker to provide a total 

system that can result in a private listening environment, 

local to a primary listener, while being arranged so that oth-

ers nearby will be located in the “null-zone path” or off-axis 

regions of the devices. Also, due to dipole cancellation at low 

frequencies, listeners at all angles in the far-field will receive 

substantially reduced sound pressure at all listening angles.

In the patent, this is illustrated and discussed mostly in 

relation to a device that can be mounted to a seating device 

or integrated into a seating device. Examples of use catego-

ries include a seat designed for use with a video game, a 

gaming device, or an amusement ride; a theater seat; a car or 

truck seat; or an easy chair for use with a multimedia home 

entertainment system.

Other configurations can be arranged to provide a car-

dioid radiation pattern, with a null in a specific direction. 

An additional feature of the system is that it is mechanically 

coupled to the seat or chair, to provide a tactile stimulation 

to the seated person to further enhance the perception of 

low frequency energy. 

Gradient, dipole, and cardioid systems of this type (but 

without mechanical coupling to the seat) constructed 

and tested in the 1990s by this reviewer were found to 

be very effective at achieving the desired advantages of 

both improved fidelity and a private listening region. Even 

though this patent was filed five years ago and has not yet 

appeared in the marketplace, it would seem to have great 

utility in many product categories of use and should eventu-

ally be seen in effective implementations. It is curious that 

the two inventors of the patent were Bose employees at the 

time of filing, and the legal firm used to prosecute the pat-

ent is a patent firm that represents Bose, but the patent was 

not assigned to Bose or any entity at the time of granting.

SOUND GENERATOR FOR  

USE IN PARAMETRIC ARRAY

Application Number: US 2010/0020990

Inventors: Won Kym Moon (Gyeongsangbuk-do, KR), 

Haksue Lee (Pohang, KR), Yub JE (Busan, KR)

Assignee: POSTECH Academy-Industry Foundation

Filed: July 22, 2009

Published: January 28, 2010

Current Class: 381/161, 11 Claims, 15 drawings
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REVIEWER COMMENTS 
Parametric loudspeakers operate over a very narrow band 

of ultrasonic frequencies, including a maximum output at 

a carrier frequency (usually fixed at approximately 50kHz) 

and falling output for sideband frequencies above and 

below the carrier frequency, usually 20kHz, requiring 

approximately 1 octave of total bandwidth and less than 

1/10 of an octave of bandwidth as defined by the -3dB 

points on each side of the carrier (Fig. 2). Historically, 

the transducer type of choice has been either piezoelectric 

Bimorphs, electrostatic (ESL) or PVDF film type devices. 

These transducer types, while being efficient at the resonant 

frequency, and capable of generating approximately 140dB 

of ultrasonic output, have tended to be amplitude limited 

either on a short term, voltage limited basis (ESL), or have 

long term thermal limitations (PVDF).

Many parametric loudspeaker practitioners have recently 

turned to a different type of transducer that offers very high 

output over a narrow band for a given diaphragm area. This 

transducer is called a Stepped-Plate transducer and was 

originally invented by Juan A. Gallego-Juarez of Spain and 

granted as US patent 5,229,175 “Electroacoustic Unit for 

Generating High Sonic and Ultrasonic Intensities in Gases 

and Interphases.” These devices are a marvel of high efficiency 

and high maximum output capability for narrow band appli-

cations. The most popular version of this design is based on a 

circular plate that is driven at the center point. 

As it is driven, its bending motion resonates at a specific 

frequency. If the plate surface is flat, then the different areas 

of the plate would be out of phase with adjacent areas on the 

plate, cancelling much of the output. By concentrically step-

ping the surface of the plate in a manner wherein each step 

has a depth corresponding to a half wavelength at the resonant 

frequency, with the spacing of the concentric steps relating to 

each alternating phase as the waveform moves outward from 

the center to the outer circumference of the circular plate. 

The combination of ½ wave steps spaced to correct for the 

phase reversals across the plate surface, the device accumulates 

summed, in-phase output from every point on the plate sur-

face and generates very high output at the design frequency.

In the parametric loudspeaker application, the design 

frequency corresponds to the carrier frequency of the para-

metric system, and generating very high output and high 

directivity at the carrier, with falling output at all frequen-

cies above and below the carrier frequency.

While many parametric loudspeaker engineers have exper-

imented with this type of device, the inventors in this patent 

have added a second set of steps set to a second frequency to 

increase bandwidth, or maximize output for specialized, dual 

carrier systems. The Stepped Plate emitter can be a very effec-

tive transducer for use with parametrics and may become 

more commonly applied in the future. While their construc-

tion is inherently quite simple, and have the potential to be 

built cost effectively, there are still design issues remaining 

that need to be overcome to realize practical units. 

A significant barrier is that the main diaphragm plate 

can become very hot due to mechanical friction from the 

significant flexure across the surface at high power outputs. 

Many of the materials applied to diaphragm plates tend 

to break down after extended use. The development of 

new diaphragm plates that optimize low loss output and 

temperature tolerance are still in development and will be 

one of the keys to making these devices practical for com-

mercial use. Upon solving the remaining issues in realizing 

practical versions of these devices they could become a 

significant key to making more capable parametric loud-

speaker systems.  VC
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Industry Watch
By Vance Dickason

�ortek-owned Linear placed three of its residential-

installation subsidiaries into a single group to increase 

collaboration and efficiencies (www.lineargroup.com). 

However, according to Linear chairman Grant Rummell, 

the companies will not merge and they will still have a 

great deal of autonomy and differentiation. The new group, 

Linear Audio, Video, and Control consists of Niles Audio, 

Xantech, and Elan Home Systems, including the Elan-

marketed Aton, Sunfire, and HomeLogic brands.

Linear-owned brands not part 

of the new group include Gefen, 

Imerge, Omnimount, Panamax, 

SpeakerCraft, and others. The new 

business unit, based in Carlsbad, Calif., 

will be led by President Mark Terry, a 

17-year Harman International veter-

an who most recently was president of 

the Harman Pro Group. Initially, the 

plan was to have Elan president/chief 

technology officer Bob Farinelli, Niles 

Audio president Frank Sterns, and 

Xantech president Graham Hallett 

report directly to Mr. Terry. Some of 

the planned combined efficiencies for 

the three companies could include 

more shared warehousing, collaborating on new-technology 

development, and coordinating trade-show exhibits so that 

each company accentuates a different area of expertise. 

“When we bought companies, they tended to operate rela-

tively independently,” Rummell said of Linear’s acquisitions 

of these and other companies. “That was the way we were 

making acquisitions at the time, and they were very different 

times. We tended to let them operate relatively independently, 

although there have always been some areas of combination.” 

Although Linear “is not unhappy” with the three companies’ 

financials, “there is an opportunity to do better,” he said.

In a written statement, Terry said he foresees benefits that 

will inevitably come from greater collaboration between 
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the brands. “Each company has a legacy of innovation 

and excellence that can be further strengthened by shar-

ing resources, information, and ideas. The end result will 

be a larger portfolio of clearly defined, integrated, and 

networked-based product offerings that bring meaningful 

innovation and value to our whole house automation, light-

ing, security, and HVAC control customers.”

SpeakerCraft CEO Jeremy Burkhardt told employees in 

an e-mail that SpeakerCraft is totally healthy and profitable 

and that Linear’s Rummell has recognized this fact and 

has guaranteed that the company will continue to operate 

autonomously. Burkhardt also said he is confident that 

Speakercraft’s most recent efforts in both product develop-

ment and business strategy have placed the company in a 

very positive position in the marketplace. 

A few days following the Linear announcement of the 

new combined group, Frank Sterns resigned his position 

as CEO of Niles Audio. Mark Terry has become interim 

president of Niles Audio following the departure of Frank 

Sterns on April 23. Sterns, an 18-year Niles veteran, said his 

decision to leave Niles was completely his own decision and 

timing and noted that “the people at [Linear parent] Nortek 

have been nothing but great to me.”  

D&M Holdings (www.dm-holdings.com) closed out 

its fiscal year reporting that it will close its Snell Acoustics 
operation and discontinue the Escient brand to focus on its 

four core brands: Denon, Marantz, McIntosh, and Boston 

Acoustics. D&M announced the decision in a statement 

that also reported that the fiscal year that ended March 31 

had a significant improvement in profitability, but no finan-

cial numbers were reported. According to D&M, the chang-

ing landscape of the speaker industry has made it extremely 

difficult for Snell to remain a viable business, noting that 

the advanced loudspeaker technologies developed at Snell, 

however, will be leveraged by other D&M brands.

Renkus-Heinz (www.renkus-heinz.com) has expanded 

their engineering staff with the appointment of Derrick Pierce 

to the position of Staff Loudspeaker Engineer. The California 

native returns to the state after more than a decade in design 

engineering and product development with loudspeaker 

manufacturers JL Audio in Florida. A designer of several 

award-winning products, Pierce has also held high-level engi-

neering positions with Niles Audio and Menlo Scientific, 
and contributed to the development of several patents. 

“I’m really pleased to be joining a company as forward-

thinking as Renkus-Heinz,” Pierce remarks. “For me, this 

is truly the ideal opportunity to maximize the skills I’ve 

acquired through my years of loudspeaker design, and 

take things to a whole new level. I’m looking forward to 

taking on the challenge of designing the next generation 

of Renkus-Heinz loudspeakers.” Pierce will be based at 

Renkus-Heinz’s headquarters in Foothill Ranch, Calif., and 

will report directly to Ralph Heinz, Senior Vice President.

Parts Express (www.parts-express.com) has announced 

on-site speaker repair and reconing service on Peavey, JBL, 

B&C, Behringer, EV, Eminence, Pioneer, MTX, and 

many other models. Service is performed at their ware-

house location and with thousands of stocked repair parts, 
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the company offers fast turn-around times on all reconing 

requests. Customers can go online at the Parts Express web-

site and use the Parts Express speaker repair lookup wizard. 

Once the user locates the speaker’s manufacturer and model 

number, the site gives an instant repair estimate. 

DBL Distributing (www.dbldistributing.com), the CE 

distribution division of Ingram Micro, has signed a deal to 

distribute Atlantic Technology’s home-theater and custom-

install speakers. Effective immediately, DBL will carry the 

full line of Atlantic Technology’s in-wall and free-standing 

speakers for home theater, architectural audio, and high-end 

music listening, the distributor said. These include their new 

7-channel surround Soundbar home-theater sound system, 

several lines of floor-standing and bookshelf home-theater 

surround systems, new in-ceiling speakers with IP address-

ability, and a variety of in-wall theater speakers, including 

some that are THX Ultra2-certified.

RadioShack may be exploring strategic alternatives that 

could include a sale of the company or a merger with Best 
Buy, the New York Post reported. The story, based on unnamed 

banking sources, rekindles rumors from earlier this month 

of a pending acquisition by an equity investment firm that 

had largely been dismissed. The Post reports that RadioShack 

has given investment bankers the go-ahead to pitch potential 

acquirers on a leveraged buyout of the chain. The sales process, 

supposedly led by JPMorgan Chase, could bring in more than 

$3 billion, the sources said. RadioShack could be seen as an 

attractive asset thanks to aggressive cost-cutting measures by 

CEO Julian Day, solid cash flow, and its strong position in 

the growing wireless market. Its more than 4,000 small-format 

stores would also play into Best Buy’s mobile strategy of rolling 

out free-standing, mall-based wireless shops.

Best Buy’s performance is a good barometer for retail sales 

in general. The good news is that Best Buy reported strong 

double-digit sales and profit gains in its global and US busi-

nesses for its fiscal fourth quarter ended Feb. 27. Net earnings 

increased 38% to $810 million and net revenue rose 12% 

to $16.6 billion for the three-month period, reflecting a 7% 

gain in comparable store sales, the addition of new stores, and 

the favorable impact of currency fluctuations. Within the US, 

net revenue rose 11% to $12.6 billion and comp store sales 

increased 7.4% due to an increase in the average purchase.

The quarter’s strongest product performers included 

notebook computers and mobile phones, which both 

saw low double-digit increases in comp store sales, and 

flat panel TVs, whose comp sales grew by the high single 

digits. The gains in these categories stemmed from unit 

growth, and notebook and TV volume was partially offset 

by declines in average selling prices. Weakest performers 

included music and movie software, which declined by the 

low double digits. The chain estimates its market share grew 

about 2.6% for the three months ended Jan. 31, with the 

most pronounced increases coming in the critical flat panel, 

notebook, mobile phone, and digital imaging categories.

For the full fiscal year, net earnings increased 35% to $1.4 

billion and total revenue grew 10% to $49.7 billion, boost-

ed by a 20% spike in online revenue, to about $2 billion. 

Looking ahead, Best Buy is projecting net revenue gains 
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of 5% to 7% for the current fiscal year, which would total 

between $52 billion and $53 billion, and comp sale increases 

of 1-3%. The revenue hikes reflect the planned opening of 

50 to 55 Best Buy stores, mostly located in the US; 75 to 

100 small-format stores, comprised largely of US Best Buy 

Mobile stores; and 10 to 15 Five Star stores in China.

The Consumer Electronics Association (CEA) has 

introduced its latest member benefit designed to grow the 

consumer electronics industry, the Electronics Industry 

Business Directory. This new online business tool will be 

available to all CEA members from a link on the CEA 

homepage (www.CE.org). The Electronics Industry Business 

Directory will feature a wide range of products and services 

exclusively for the consumer electronics industry that will 

assist CEA’s members in their purchasing decisions.

This directory will serve as an online resource for products and 

services offered by CEA members. Much like the International 

CES, this directory will help facilitate business relationships 

between CEA’s diverse membership. The Electronics Industry 

Business Directory facilitates finding products and services 

unique to the industry without the clutter of a general Internet 

search engine. Users have the option of performing keyword-

driven searches, or a category-specific search. Both methods 

produce the most industry relevant results on the Web. 

The directory also includes request for information (RFI) 

functionality. This feature allows users to contact participat-

ing suppliers with a click of their mouse. With a download-

able desktop search application available, CEA members 

can search for items directly from a small search window on 

their desktops—making the search process as convenient 

and time-efficient as possible.

Along with the option to purchase a graphically robust 

company listing, direct website hyperlink, and e-mail gen-

eration capacity, the guide allows supplier companies to 

add videos to their listings. This feature gives guide users 

immediate access to video information and promotions that 

will help them easily procure products and services specific to 

their needs. CEA partnered with MultiView Inc., an Irving, 

Texas-based publisher of electronic buyer and supplier guides, 

to develop the Electronics Industry Business Directory.

CEA has also released the 8th Annual State of the Builder 

Technology Market Study which finds positive news in the 

home technology market amid the downturn in the US hous-

ing market. CEA also released a qualitative analysis report, 

The Home Technologies Market—An In-Depth Look at Home 

Builder Perceptions and Motivations. Both studies provide home 

technology professionals with a better understanding of home-

builders’ perceptions of and motivations for installing home 

technology. Home technology, like the housing market, hit bot-

tom in 2009. Despite the sharp drop in housing stats, builders 

continued to offer technology solutions to their customers. As 

such, builders view technology as a potential key to growth as 

the economy improves and many have cemented home tech-

nology in their portfolio of home features and amenities.

Twenty-eight percent of builders said home technology 

was very important to marketing new homes in 2009, up 

from 25% in 2008. In a challenging housing market, builders 

looked for solutions to add value to a home. One-quarter of 

builders (25%) said home technologies positively impacted 

their revenues, up from 18% in 2008. The study found that 

8% of builders stated home technologies greatly increased their 

revenue, the highest level recorded in the history of the study.  

The 8th Annual State of the Builder Technology Market 

Study (March 2009) was conducted in November and 

December 2009. The Home Technologies Market—An 

In-Depth Look at Home Builder Perceptions and Motivations 

was conducted in January 2010. Both were designed and 

formulated by CEA and are available free to CEA member 

companies at http://members.CE.org. Non-members will 

be able to purchase them at myCEA.CE.org.  VC
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�he Science, Technology, Engineering, and 
Mathematics (STEM) Education Coalition (www.

STEMEdCoalition.org), co-chaired by the American 
Chemical Society and the National Science Teachers 
Association, comprises advocates from more than 
1,000 diverse groups representing all sectors of 
the technological workforce who work to support 
STEM programs for teachers and students at the 
US Department of Education, the National Science 
Foundation, and other agencies.

On Tuesday, 13 April 2010, representatives from 
seven of those organizations cosponsored a STEM-
related presentation in the Rayburn House Office 
Building.

Congressman Vernon J. Ehlers (R, Michigan; 
and co-Chair of the House of Representatives’ 
STEM education caucus) introduced featured 
lecturer Annalisa L. Weigel, MIT’s Charles Stark 
Draper Career Development Assistant Professor 
of Aeronautics and Astronautics and Engineering 
Systems.

Companies have problems attracting and 
retaining engineers, and there is the thought that 
if engineering prospects are better understood, 
engineering work and organizations can be 
redesigned to more effectively appeal to them. 
There has been little beyond anecdotal data so far.

With that in mind, Dr. Weigel has been studying 
“Engineering Students, Their Motivations and Job 
Aspirations—How Can We Grow and Retain the Next 
Generation of our Engineering Workforce?” This was 
the first public presentation of her research results.

For this initial study she focused on aerospace 
engineering students who were sophomores or 
seniors during Spring 2009, partially because it is her 

field of interest and partly because it was easier to 
collect reliably representative data from this group 
as a basis for a longitudinal study that will cover the 
seven-year span from their sophomore year to five 
years after graduation.

These students were born during the last 
two decades of the 20th century (which 
anthropologists call the Millennial generation). 
Members of this age group are starting to enter 
the workforce and will comprise the new workers 
entering industry over the next 15 years. Thus, 
with the foundation of college data it will be easier 
to retain contact with them and collect reliable 
early-job-experience data that can be correlated 
with their college information.

Other reasons Weigel started with that group 
is her recognition that previous graduates tend to 
be hard to locate and contact, partly because they 
relocate often and to diverse sites around the world, 
and partly because there are substantial questions 
regarding recall accuracy when asking about their 
college experiences. These factors make trustworthy 
data collection more difficult.

This category of engineering students differs from 
previous generations in that they generally were 
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nurtured children, readily multitask, assume the 
ubiquitous connectivity to technology, expect to 
change jobs throughout their careers and move often, 
want to excel and move up quickly in their profession, 
and don’t consider rules as inviolate or institutions as 
relevant to their lives and jobs. These students have 
always had technology, the space shuttle, computers, 
and the Internet as part of their lives.

Weigel and her associates spent 18 months 
generating a 30-minute online survey for aerospace 
engineering sophomores and seniors, to assess their 
perceptions about their education and the industry 
plus their professional and job motivations and 
aspirations.

She hopes to follow up with the same group two 
and five years after graduation, creating a longitudinal 
data set spanning their college through early career 
years, plus providing feedback on career/work-
related adjustments made by the colleges and the 
companies.

The survey asked about pre-college experiences 
regarding what got them interested in aerospace 
engineering, including what types of activities they 
participated in and if there were family or friends 

working in aerospace.
Investigating their college education, the survey 

asked how their schooling contributed to, or 
detracted from, their skills in 18 professional 
areas, as well as whether each of 11 other college-
related factors influenced their decision to work in 
aerospace.

The survey pursued the students’ expectations 
related to how long they would stay in their first job, 
whether they want or expect to work for one or 
more companies throughout their career, how often 
they might like to change projects, whether they want 
to move up to management, if they plan to switch 
careers, as well as their anticipation for escalating 
responsibilities, promotions and salary increases 
within their career field.

The survey (http://web.MIT.edu/caspar/
aerosurvey.htm) received responses from about 600 
students at 23 schools.

The students ranked salary, job excitement, 
job location, and work/life balance as the four 
most important job attributes out of a list of 16. 
Comparing aerospace with other industries, the 
students felt salary and excitement were the most 
positive, with location and work/life balance receiving 
about equal rankings for and against.

Of the respondents, more than half considered 
jobs outside their major field of study, and almost 
60% wanted to pursue graduate school.

There is much more data analysis required, 
including gender and cultural preferences.

In discussions with her students, Dr. Weigel 
learned that they had a relatively negative reaction 
to job fairs, where they got to talk with many 
human resource people who were unable to explain 
prospective specific job duties and responsibilities; 
the students did not get to talk with engineers and 
engineering managers with whom they would likely 
be working.

The goal of her research is to make engineering 
students and professionals more productive and 
effective—to help them better meet their career 
objectives and desires, which will increase the 
likelihood that they will stay innovative and involved in 
engineering.

Companies in all technology fields might want to 
consider funding this type of research because it 
relates to their employees and work structures. E-mail 
AeroSurvey@MIT.edu for more information.  VC
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