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EXCHANGE OF IDEAS 

J met a man with a dollar 
We exchanged dollars 

J still had a dollar 

J met a man with an idea 
We exchanged ideas 

Now we each had two ideas 

Synergetic: Working together; co­
operating, co-operative. 

Synergism: Co-operative action of 
discrete agencies such that the total 
effect is greater than the sum of the 
two effects taken independently. 
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~klipsch 

Paul Wilbur Klipsch is "a legend in sound". That title 
is also applied to the company that he founded. Mr. 
Klipsch is now retired and his company is owned by oth­
ers, including his nephew also named Klipsch. The spirit of 
the man remains as a component in the product design at 
Klipsch & Associates. 

At $20,000,000 per year in a targeted professional 
market, some 80,000 Klipsch units leave the factory at 
Hope, Arkansas each year. 

The KP-650 speaker system is one of the few devices 
available today that has complete structural tests of its performance certified by Wyle Laborato­
ries' Huntsville facility. Wyle's rigorous testing exceeded any humanly conceivable normal event 
for these units, making them perhaps the best documented devices for hanging in public places -
which, for obvious reasons, is becoming extremely important. 

For those of you who haven't kept up with the Klipsch product line, it has become a leading 
successful effort, fielding some of today's out<;tanding loudspeaker systems. They are one of the 
top three contenders in motion picture theater sound. Their TRACTRIX TECHNOLOGYTM is one 
of the few new innovative approaches to horn design. 

Over one-third of Klipsch & Associates' sales are from overseas, once again illustrating that 
where real American talent manifests itself, it's the other guy who feels like he needs trade protec­
tion. 

We hope all our readers will look into what could become for each of them a profitable expe­
rience. You will meet Tom Gallagher who left Elcctro Voice a couple of years ago to join Klipsch 
& Associates, P.O. Box 688, Hope, AR 71801 (Ph: 501-777-6751 or fax 501-777··6753) as their 
Marketing Specialist, Professional Products Division. 

Perhaps because of our past association with the man and our knowledge of the early path 
trod, we are especially respectful and appreciative of having Klipsch & Associates as the latest 
Syn-Aud-Con sponsor. Our association with Paul Klipsch started in 1951 when we opened our 
first hifi store in Lafayette, IN, called The Golden Ear, with two Klipschorns as part of our demo 
system. 
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I have spent the last 15 years try­
ing to understand the Hilbert trans­
form, so when I get a letter from Dr. 
Bertram which says, "Don, I am 
amazed over your references to the 
Hilbert transform ... } suggest you omit 
all references to the tran.iform" I am 
ready to put down my pen in disgust 
and never write another word on the 
subject. ("Fiber Optics Polarity", 
Newsletter Vo119Nl, P5) 

That feeling is soon replaced with 
the deepest gratitude. The strength of 
Syn-Aud-Con, and its continuing at­
traction to us, is the privilege of hav­
ing the Dr. Bertrams of this world 
straighten us out. Mentors, who are 
themselves distinguished men, and 
who care enough about us to not leave 
us in error, arc the real wealth of this 
world. 

There are those who don't like 
correction. May God have pity on 
them. To come a little closer every 
day to knowing more than you knew 
the day before, not memorized facts 
but fundamental understandings, is 
what life is all about. One can grow in 
understanding by reason or by revela­
tion. In audio and acoustics both 
modes of thought can operate, but for 
those of us less gifted, reason is the ar­
gument that guides us towards the rev­
elation of comprehension. 

Excerpts from Dr. Bertram's letter 
after having read Newsletter Vol 19N1 
and the accompanying Tech Topics. 

"Don, I was amazed over the ref­
erences you make to the Hilbert trans-
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Mistakes 
are 

Painful 
form. On page 5 your relating the elec·· 
tric and magnetic fields of an electro­
magnetic wave by a Hilbert transform 
is nonsense ... its like relating the volt­
age and current in an electric light by 
the transform. If E and H are the mag­
nitudes of the electric and magnetic 
fields, then II =EI1] where 1] is the im­
pedance of the media (377£:2 for 
space). While H is at right angles to E 
with respect to the direction of propa-

Mentors, who are 

themselves distinguished 

men, and who care 

enough about us to 

not leave us in error, 

are the real wealth 

of this world. 

gation, there is no imaginary involved 
and it certainly would not be useful to 
concoct one. I suggest that you avoid 
all references to the transform ... it is a 
useful theoretical tool but not very 
useful in applications. As I wrote in my 
paper, the Fourier transform can sup­
ply the imaginary component for a fi­
nite time sample and the FFT provides 
a very efficient way to do it. 

"The linearly polarized figure 
from Advanced Digital Audio makes 
sense, but the circularly polarized fig-

ure does not...a circularly polarized 
E&M wave is like two linearly polar­
ized waves at right angles to each oth· 
er with the phase of one shifted 90 0 

with respect to the other. If the two 
waves shown represented the two com­
ponents of the electric field, it would 
make sense (dropping the reference to 
the magnetic field would correct it). 
Similarly with the elliptic wave .. it is 
like the circular wave but its two elec­
tric components have unequal ampli­
tudes or are not 90 0 out of phase (or 
both). The spirals could represent ei­
ther the electric or magnetic fields. 

"I don't believe it is useful to sug­
gest a 180 0 (or 90 ") polarization for an 
acoustic wave ... after all, it is a longitu­
dinal wave. A rope could transmit two 
independent signals as transverse 
waves .. as can an electromagnetic 
wave and the two waves could be 
complementary component in the Hil­
bert sense, but in general they would 
not be. Heyser's complementary com­
ponent isn't realizable except for a two 
pass operation." 

Referring now to Page 7 of the 
same Newsletter, 

'The first of your Digital Filter 
Questions is confused. Quoting Rabin·· 
er & Schafer in their book, Digital 
Processing of Speech Signals, The 
possibility of exactly linear phase is of­
ten very useful in speech processing 
applications ... This is property of FIR 
filters ... " end of quote from the book, 
but continuing Dr. Bertmm's letter, 
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"A linear phase shift means there 
is only a delay (no phase distortion); 
this can be accomplished with an FIR 
filter but not with an IIR filter. Inci­
dentally, FIR filters can be implement­
ed in the analog domain using charge 
coupled devices." 

On a more positive note, Dr. Ber­
tram complimented Ed Lethert on his 
Tech Topic Vol 19, No 1, "Harmonic 
Distortion and Crest Factor in Audio 
Equipment" 

"I found your Tech Topic on the 
ac mains problem interesting. I had 
occasion recently to consult with a 
pair of EEs who were to give a lecture 
on the fields produced by power lines 
as a contributions to their biological 
effects. While they advanced the idea 
that the ground currents could pro­
duce the dominant fields, I am reason­
ably certain that they never thought of 
the contribution of non-linear devices 
to the ground currents. It is hard to 
imagine the non-linear ground cur­
rents being so large except in regions 
where there is a lot of electrolytic 
work, for example, going on. Even 
there it should be possible to distrib­
ute the loads between the phase .. if 
anyone takes the responsibility for it. " 

Answer to Dr. Bertram's Comments On 

"Cancellation of harmonics utilizing three phase, 
four wire electrical power distribution" 

From Ed Lethert: 

Thank you for sending me Dr. Bertram's comments. 

Historically, it has been assumed that phase currents cancel in the neutral 
of three phase, lour wire electrical power distribution systems. This assump­
tion still exists (almost universally unfortunately) and is based on the fact that 
the only frequency of concern is 60 Hertz. 

Electrical power distribution systems must now be considered broadband 
in nature with a bandwidth of 60 to 900 Hertz. In some cases the upper limit 
will be 3,000 Hertz or more. Harmonics of the 60 Hertz fundamental frequen­
cy are now found in almost all electrical distribution systems, and they exhibit 
diverse behaviors in three phase, four wire electrical distribution systems. 

Positive sequence harmonics including the fundamental (1st, 4th, 7th, 
10th, 13th, etc. - frequencies 01 60, 240, 420, no, 900 Hertz) cancel in the 
neutral conductor. Negative sequence harmonics (2nd, 5th, 8th, 11th, 14th, etc 
- frequencies of 120, 300, 480, 660, 840 Hertz) also cancel in the neutral con­
ductor. Zero sequence harmonics (3rd, 6th, 9th, 15th, etc. - frequencies of 
180, 360, 540, no, 900 Hertz) add in the neutral conductor. These zero se­
quence currents are often termed triplen harmonics. 

Triplen Harmonics 
Even numbered triplens (6th. 12th, etc.) are not prevalent if the wave­

forms are symmetrical (and they usually are so). The third harmonic is the 
prevalent harmonic generated by diode-capacitor power supplies and has been 
found to be powerfully evident in many of the measurements made in our 
field studies. 

~ .. , 
• 

r···/ Que~fition.fi About Acoustic Origin 

The latest TEF 
20 software now includes the Heyser 
Spiral plus a cursor display that re­
members its positioning on both the 
spiral and the ETC or TDS display as 
you switch back and forth. 

I decided to use this capability to 
examine the acoustic origin. Using the 
Heyser spiral in the time domain 
(something never before available 
even to Dick Heyser except in his 
mind), we first looked at the impulse 
response to confinn polarity (consider 
that the ETC does not allow you to see 
polarity). 
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The first peak, though small, was 
positive so we were in polarity. This 
peak occurred at 3.29 ms (3290 /-lsecs). 
We then returned to the ETC display 
and found that our cursor set at 3.29 
ms was only part way up the magni­
tude of the first arrival. 

We then placed the cursor on the 
peak magnitude of the ETC at 3.44 
msecs (3440 /-lsecs) and then recalled 
the spiral display and saw that the cur­
sor was on the maximum negative 
peak (real part) and the maximum pos­
itive peak (imaginary part). 

Since this is al ... -~----­
free field mea<;urement (no reflecting 
surfaces were nearby), the real part is 
proportional to potential energy and 
the imaginary part is proportional to 
kinetic energy. The spiral magnitude 
docs depict the energy level and the 
phase angle between the potential and 
kinetic energy. 

This brings up the question, 
"which signal arrival actually depicts 
the "time-distance" value of the acous­
tic origin?" 

Can you defend your choice? 

Volume 19, Number 2 5 



Early Microsecond Delay History 
or 

Were We There and Didn't Recognize It? 

Our workshops provide 
an opportunity to try new 
ideas and concepts. We don't 
know where we are going so 
we often don't know if we 
have succeeded or failed in 
our efforts - so we try again. 
Such was the case with mi­
crosecond signal delay. 
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I Sunn Music build a pro­

totype microsecond signal 
delay for Don as a personal 
favor - not as a product that 
they planned to market. 

~--~- L. l 
We first tried it at the Loudspeak­

er Array Workshop in Nashville, TN 
in 1984. Our conclusion was tIUlt we 
failed - because we couldn't hear a dif­
ference between in synchronization 
and out. We blamed it on the horns 
that we were trying to align. 

New Evidence 
Recently we were searching for 

an article we knew was filed away and 
we came across the following meas-

New Ideas 

& Concepts 

to Explore 

in 1992 
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urements from the Nashville work­
shop. 

Maybe we were there and didn't 
know it. Maybe we didn't know how to 
listen for the effect of missynchroniza­
lion. We clearly got the 6 dB add that 
shows that we were in alignment. We 
didn't have the good sense to make a 
frequency response which would have 
been an enormous help in determining 
if tIle obvious early reflections around 
the direct sound were causing suffi-

At the start of a new year it is nat­
ural to review the past year(s) and to 
think about what we want to accom­
plish in the coming year. Of course 
motivation is a key word when one 
thinks about accomplishment. 

What Motivates Don? 
Not money, not fame and glory, 

not power! So what does? The quest 
TO KNOW and to share what he 
knows. That will shape our activities 
for the coming year. 

We have held one workshop on 
auralizalion, one on ITE microphones 
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cient comb filters, thus lobing, to mess 
up the helpful effeet of synchroniza­
tion. 

We often say it takes three work­
shops on a given subject to get a good 
handle on what tIle potential is for a 
new idea. We succeeded in the third 
workshop tIlat we used the microsec­
ond signal delay (Anaheim at St Boni­
face in 1986)-( we failed the second 
time in 1985 at the Loudspeaker 
Workshop in Pasadena). 

so we know that we have a lot to learn 
about these subjects in the coming 
year. 

In addition to auralization, Don is 
working on a new equalization project 
with Sam Berkow, Dr. Patron is and 
Don Eger, which is sure to be the sub­
ject of a workshop in the coming year. 

The beauty of having as your goal 
- the Quest to know - you never feel 
like you can stop now, you never feel 
you have accumulated enough. With 
tIlC Quest the excitement is always 
there to find out what is on the other 
side of the mountain. 
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DanSeaL~ 

In May 1988 we were invited by Morning Star Produc­
tions to conduct an in-house seminar. Much to our surprise 
and delight Dan Seals attended the seminar the first day. 

We wrote about it in the Summer 1988 Newsletter, 
"We have met the enemy and they is us!? 

Dan Seals had a problem which he wanted solved. 
Once the problem was measured, the explanation was easy 
but not necessarily the solution. 

Dan is a left-handed guitar player and was having trou­
ble with acoustic feedback whenever he turned to his left at 
the microphone. He demonstrated it to us and we made the 
measurement reproduced in Figure 1. The upper trace 

il).dlll 
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Figure I-Upper trace is Dan Seals with Cowboy 
Hat & Guitar. Bottom trace is open mic. 

shows how the combined guitar reflection and the hat brim 
reflection combine acoustically at the microphone to cause 
a genuine excess gain problem. When he turned to the left, 
the body of his guitar reflected the left monitor towards the 

Parities & 

.f2Ludio Share 

One ~rait in Common 
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microphone and his hat brim reflected the right monitor to 
the same place. 

, .. 'n Dan saw the measure- .-----------------, 
ment I urned to his crew and 
said, "y ,; have met the enemy 
and they is us." 

We suggested alternatives, 
like putting the monitors at dif­
ferent distances from Dan, but 
that didn't make him comforta­
ble. 

Now Using the Crown ..... . 
Recently John Windham of 

MorningstaJ Productions was in 
our October 17-19 class at the 
farm. John tours with Dan Seals 
and we asked him how Dan was 
handling the fecdback problem. 
John said, 

"We no longer have the 
problem. We are now using the 
Crown CM-3JO Differoid. It has 
completely solved our feedback 
problem." '--------------' 

The CM-31 0 is perfect for the monitor feedback prob­
lems. It does require that the performer be disciplined to not 
move his head - if he wants to be picked up. 

Another excellent usc of the CM -310 is for sporting 
events where the announcer is in the open in front of a noisy 
crowd. It works! 

"A false conclusion once arrived at and widely ac­
cepted is not easily dislodged and the less it is un­
derstood the more tenaciously it is held" 

and 
'The most fertile source of insight is hindsight". 
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.:. 3-Day Seminars-$525 
Farm-Norman, IN 

Sound Engineering Seminars 

May 21-23 

June 18-20 

July 16-18 

August 20-22 

September 17-19 

October 5--7 

An Assistant Instructor will be present at each of the seminars at the farm. Our staff includes: 

Farrel Becker, Rick Brehm, Fred Fredericks, Kurt Gra1Ty, Mary Gruszka, Don Heavener, Dr. Patronis, John Prohs, 
Don Van Oort, and Randy Vaughan. Dr. Wolfgang Ahnert will be an assistant instructor for the May Seminar 

••• • 3-Day Workshops- $650 
The Farm & Medora, IN 

May 14-16, 1992 

Dr. Wolfgang Ahnert of Berlin, Germany and his 
family will be spending a vacation with us at the farm 
during the month of May. Dr. Ahnert tells us he has a 
massive amount of new material to share with us on: 

Advanced auralization 
Greatly advanced EASE program 
'I11e Moscow Congress Hall 
A new book which he has written on sound rein­

forcement systems detailing new European 
discussions of acoustic & audio fundamentals 

Dr. Ahnert is a remarkable, likable, world citizen 
who also is a very talented acoustical designer. 

We are planning to have a special workshop of 
three days at the farrn and the Medora gym. Dr. Ahnert 
will be the main instructor as well as helping us teach 
the regular May 21-23 class. The workshop with Dr. 
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Ahnert will be May 14-16 and will be limited. 
This is a very special opportunity to spend three 

days with a very special man. 
A short story about Dr. Ahnen will give you some 

insight into the sort of person he is: Dr. Ahnert devel­
oped the EASE program in East Germany on a Sin­
clair. Later he was able to finish the program on a PC 
8088. When he showed me his EASE program on my 
386-33 in 1990, one of the measurements took 2 min· 
utes to process. Dr. Ahnert exclaimed, "It took me 8 
hours to process that measurement." Dr. Ahnert, who 
was raised in a village only a few kilometers from Har­
ro Heinz, president of Renkus Heinz, took the program 
to RH for distribution. When he went back to E. Ger­
many he took a 486 with him! 

Dr. Ahnen is a remarkable man who survived a 
cruel system with his intellect, wit and charm in tact. 

Syn-Aud-Con Newsletter 

( 

( 

( 



The Project Sy~fJtem ™ 

A Sales & SeMJice Management System 
For the Large and Small Audio-Visual Dealers and Sound Contractors 

Ron Steinberg of RentCom in 
L-.---------'Chicago told Tony Nasca that we 
should know about his product and he sent us literature and 
followed up with a phone call. We asked him to send us the 
names of 4 sound contractors using his system and hopeful­
ly we would know one whom we could select from the list 
and discuss Nasca Systems before we went any further. 

Craig Thompson of Thompson Electronics Co. in Peor­
ia, IL was on the list. I trusted Craig to give a straight story. 
Craig couldn't say enough good. I realized that Tony Nasca 
was doing what Don has said that our audio manufacturers 
should be doing for their sound contractors instead of spend· 
ing hundreds of thousands on loudspeaker coverage pro­
grams. (He has programs under development that he isn't 
discussing here.) 

Tony Nasca, before starting Nasca Automated Sys­
tems, owned and operated an Audio-Visual/Sound Contract­
ing business for 12 years. 

We asked Mr. Nasca to write about his programs for 
sound contractors. He sent us enough text for two pages and 

INVENTORY 
LIST 

This is a general line drawing (~f some of the re latio­
ships between the different databases within system. 

LETTER QUAL IT ;Y~~YJ 

DRAFT '-'-"-='-'~ 

I NVO I CE L'-Cc"'-"'c'CV 

LABEL ,-,-,,"=c'CJ/ 

SERVICE ~..J:, 
TICKET ~ 

TERMINALS 

,~ 
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,~ 

This drawing shows a typical configuration when us­
ing The Project System1M in a multi terminal envi­
ronment. All processing is done by the "server". This 
type of system can be very fast and the cost/ 
workstation is low. 
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I told him that I would rather use one page now, get feed­
back from other users of the Nasca system or other systems 
that we should know about, then share that information. We 
would like to hear from anyone who has worked with Nasca 
Automated Systems or anyone who has worked with pro­
grams they particularly find useful. 

From Tony Nasca: 
"THE PROJECT SYSTEMlM is an integrated and multi 

functional automated software system. Among it's many ca­
pabilities, the system creates and prints letter quality Propo­
sals or Quotes, tracks Projects, and has an Inventory System 
with allocation capability. The system does Billing and Pur­
chase Orders; has a Customer List, does Shipping Labels, 
merges letters, and much more. It runs on a variety of hard­
ware platforms including stand alone PCs, Networks (No­
vell, Lantastic) and Multi-User Systems (Xenix, CCDOS). 

"At the onset, you might say that we are already doing 
these functions using several independent systems. The key 
word is 'independent'." THE PROJECT SYSTEM is differ·· 
ent because it combines all of these functions into one pro­
gram. Current users of the system perform both sales and 
service tasks; from a very large hospital Nurse Call System 
to tracking the repair of a VCR. 

"Without going into the particulars, you can start from a 
single TOP MENU selection, add a customer, write a propo­
sal or quote, add inventory items and manufacturers, print 
and re-edit, all before sending out the final copy and all with­
in 15 minutes. Now, for most users this would be pretty 
good. Normally this process is slowed down to include site 
surveys, engineering if needed and other company processes. 
After the Proposal is accepted, the system can check STOCK 
to see if the items are available and lor create Purchase Or­
ders. When the items are received, the system allocates the 
items to the calling project. The system can also notify the 
salesperson that items have come in. The system supports 
Progress Billing and Complete Billing. Inventory is automat­
ically depleted. Sales Commissions and Sales Taxes are 
tracked. 

"The system is easy to use and follows the normal flow 
of doing business. The system has many built in functions to 
save you time and make you money. Current users of The 
Project System will recommend and encourage anyone inter­
ested in improving his business through computerization to 
begin using and incorporating The Project System into their 
business. The Pr~ject System is a marvelous tool to help the 
Audio-Visual and Sound Contractor, do and run their busi­
ness. It still takes a lot of work, but this system can make it 
easier." 

For more details, contact Nasca Automated Systems, 
Inc., 390] Peppertree Lane, Silver Spring, MD 20906 or 
phone 301-460-6842. 
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There are mre out-of-print texts 
that any serious audio engineer en­
deavors to collect because the funda­
mentals they discuss are timeless and 
not subject to product life or current 
fad. Olson's Acoustical Engineering 
is such a text. (Harry Olson has been 
called "one of the world's greatest 
acoustical scientists and engineers. ") 

Professional Audio Journals 
(Jesse and Hannah Klapholz's publish­
ing company) is making the reprint 
available. The hard-bound book is 736 
pages with 567 illustrations. While the 

Avalanche 

of 

TecllTlology 

The TEF 20 HI with its high 
speed DSP interface prepared to work 
with the Hypersignal software in addi­
tion to its own software opens acoustic 
simulation (auralization) plus new 
measuring techniques for equalization 
that we can't discuss at this time, but 
that will appear in 1992. 

Ariel SYSid is engaged in equally 
intriguing new approaches to thc crea­
tive uses of DSP interface technology. 
Its hard to imagine how individuals 
can keep up - it is going to take teams 
of skilled dedicated personnel. 

When desirable programs alone 
exceed IDO megabytes on a hard disc 
you begin to suspect that those who 
wait are wasted. 

New Simplified Programs from AI­
tec and Renkus Heinz 

Both AcoustaCADDlM and EASE 
have announced less expensive, easi-

Acoustical Engineering 
by 

Harry Olson -A Classic Returns 

book is mostly known for its coverage 
of loudspeakers and microphones, it 
also includes chapters on measure­
ment'>; speech music and hearing; 
sound reproduction; communication 
systems; underwater sound; and ultra­
sonics. 

Books by Olson, Massa, HiIIiard, 
Sabine, Hunt, Strut! (Lord Rayleigh) 
and Frayne, to name but a few, contain 
the seeds of many future products that 
wcre apparent to these men as prob­
lems not solvable then, but able to be 
manifested in this digital age. 

er- to-usc programs to help beginners 
get up to speed. AcoustaQWIK has 
just been announced by Altec and 
EASE Jr by Renkus Heinz. JBL has a 
new Windows based pro!:,'fam. PHD 
remains a consultant's mainstay. 

We don't want to say "the sky is 
falling" but we wiII say that the nine­
ties will prove those who can't com· 
pute, can't compete. 

More on AcoustaQWIK 
Allec is working on an easy-to -

usc version of AcoustaCADD. They 
recognize the need for a fast and easy 
design assistance software package 
that can handle the majority of their 
design projects. AcoustaQWIK will 
provide a very fast room model con­
struction function linked to an exten­
sive library of pre-defined prototype 
room shapes. 

Quoting from a recent letter from 
Altec: 

"It is so simple that a room model 
can be created in one or two minutes 
even when balconies or multiple floor 
sections are required. 

"The loudspeaker location and 
aiming angles are specified on a 
graphic screen by "pointing and click­
ing" with the mouse. Coverage and 

Syn-Aud-Con C<Ul sinccrely say 
that this book should be in the hands 
of any serious electroacoustic amateur 
or professional. 

You can order Acoustical Engi­
neering from Professional Audio Jour­
nals, POBox 31718, Philadelphia, PA 
19147-7718. PH 215-465-1975 or 
FAX 336-7743. Cost is $49.95 + 4.00 
shipping (U.S.). Foreign orders must 
be in U.S. dollars on U.S. bank + 
$8.00 for surface mail. 

SPL maps are automatically generated 
by AcoustaQWIK and are ready for 
immediate presentation to the client. " 

More on EASE Jr 
EASE Jr is a simpler, lower cost 

version of EASE developed for the 
user who has no need for all the ad­
vanced acoustical analysis features of 
EASE. It retains the high degree of ac­
curacy that characterizes EASE, has 
the same extensive speaker and wall 
materials database, and feat ures a 
greatly simplified method of room en· 
try. Articulation loss and RASTI pre­
dictions are shown in isoline form. 

EASE Jr, like EASE, will be han­
dled as an open data base program and 
offered without restriction to anyone 
engaged in the design or installation of 
electro-acoustic systems. The price has 
been established at $595. 

It will be formally introduced to 
Sound Contractors for the NSCA show 
the end of April. 

EASE has achieved "Registered 
Developer" status with Autodesk, Inc 
(AutoCAD). As a registered AutoCAD 
developer, RH is in a position to work 
closely with them OIl EASEl AutoCAD 
data exchange and further refine this 
important function. 
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Crown~~ 

Macro-Tech 

3600VZ 

Featuring 4.8 
horsepower in 3.5 
inches of rack 
space, and costing 
about the same as a 
Porsche Speedster 
bought at the Stutt­
gart Zuffenhausen plant in 1958, 
Crown's Macro-Tech 3600VZ is a re­
markable package. 

Operable in stereo, bridged-mono, 
and parallel-mono modes, the 3600VZ 
has a frequency response of ± 0.1 dB 

from 20 Hz to 20kHz at I watt. The Sf 
N ratio is 105 dB (A-weighted) at full 
output and 26 dB gain, while total har­
monic distortion (THD) is <0.05% 
[rom 20Hz to 1kHz and increases line­
arly to 0.1 % at 20kHz at full output. 
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We got a four page Christmas 
message from Bob and Sheila To­
drank. They had moved [rom Nash­
ville, TN to Los Angeles this summer 
so that Bob could take over as Nation­
al Sa1cs/Marketing Manager of the 
ProAudioNideo Group at Roland 
Corp, and specifically the sales and 
marketing of the RSS processor. 

I would expect Bob to be in on 
the new and exciting as he is a true pi­
oneer. It wa" Bob that hand-built the 
first D'Antonio RPG Diffusors, before 
they were a product, for an LEDE con­
trol room in a facility he was building 
for the Oak Ridge Boys in Henderson­
ville, TN. 

I talked with Bob on the phone 
and he said he would send us a CD 
Sampler of the Roland Sound Space 
Process. I told him that I felt that the 
systems that I had heard to date pro­
duced interesting effects, but I didn't 
have the feeling of being in the space, 
as I do when I listen to an In-the-Ear 
recording - and that was my reference. 

We Listened on our Home Music 
System 

Bob said, "listen". We did - on 
our music system in our home - and 
we were not impressed. It sounded 
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good but not what the text on the jack­
et said I would hear, nor did it rate the 
$44,000 investment for the Processor. 

Excerpt from Text on CD 
I would like to reproduce an ex­

cerpt here from the CD outlining Fea­
tures of the RSS Process. 

'The Roland Sound Space System 
consists of two processors, a Binaural 
Processor, and a Transaural Proces­
sor. The Binaural Processor processes 
the input signal to simulate the effect 
of a binaural (dummy head) recording. 
Binaural recordings provide a good 
reproduction of sound locations when 
played back on headphones, but does 
not recreate the sensation of the sound 
being in front of the listener. The effect 
is reduced when played back on stereo 
speakers due to crosstalk. The Trans­
aural Processor eliminates crosstalk 
and as a result, sounds can be placed 
anywhere in the 360 degree listening 
field, and at any elevation. The effect 
is accurately reproduced when played 
back on conventional stereo speakers." 

We Listened on the Frazier CATS 
Knowing that perfect signal align­

ment in a loudspeaker system is criti­
cal for localization, which is not the 

usual attribute of the typical esoteric 
loudspeaker system, we took the RSS 
Sampler to the Lab to listen on our 
playback system for the ITE record­
ings: Frazier CAT speakers with per­
fect signal alignment. 

I was startled. It seemed impossi­
ble to believe that I was listening to 
the same recording. The effect was 
stunning. I was sitting in the sound 
field. Sounds were up, down, front, 
back and around. 

Now, having said that, I am going 
to qualify my enthusiasm by saying 
that I don't trust my hearing to make a 
quality judgment. If Chips Davis or 
Hellmuth Kolbe said, that's good, I 
would believe it, or if they said, listen, 
you can hear.... I would hear it once 
pointed out, but I don't really know 
how to listen. 

The music was mostly synthesized 
music. Everything abounded with per­
cussive sounds, which are much easier 
to localize than other musical instru­
ments. I would like to hear a classical 
orchestra. Don thought he heard "pha­
siness" at times. I don't know. What I 
do know is that Roland does have a 
product worth $44,000 and the listener 
better have signal aligned speakers for 
the playback system. 
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The Family 

that Skis 

Together .... 
Members of the Syn-Aud-Con family - Farrel 

and Gina Becker with 5-year old daughter, Liz, ski­
ing together last winter. 

There will be no skiing this winter for the 
Beckers. By the time you receive the Newsletter 
there will be a Becker son. 

Liz is as good at the computer as she is on 
skis. She has her very own computer and works at 
her computer while her dad prognuns for the TEF 
20 all the exciting things that Techron has planned 
for us. 

,l!Il 

Coincidentally, I received a call from Farrel 
while I was working on the final layout of this page­
with very special news. Kevin Michael Becker was 
born on January 6,1992 and weighed 7lbs 7 oz. 
Family and baby are all doing well. 

Glen Ballou wrote that something was wrong with 
"Acoustic Power from Loudspeaker" NSL 18N4 P19. Kurt 
Graffy made the same observation with suggested changes. I 
have re-written the exphmation, corrected the typos <md hope 
that it is easier to read now. 

In order to find the acoustic power output, in watts, for a 
loudspeaker given the loudspeakers sensitivity rating and di­
rectivity f~lctor we first need to compute the sound power 
levelLw. 

Lw = Lp (Sensi) + (20 log Measure DiSt.) + (10 log Ql ) 
Ref. Dist 

This equation is valid when the REF.DIST. is 0.283m or 
0.9281'1. because for a Q= 1.0 at that distance Lp = LW. 

The basic equation for LW is: 

Lw = 10 log ( Measur:ed power) 
Rcferencepower 

The reference power is 10-12 watt (one picowatt). Solv· 
ing for measured powcr results in: 

Measured power = [ 1 0 (~)] 

12 Winter 1992 

---Dashia Meadows 

We can by combination, construct an equation to go di­
rectly to the acoustic power in watts from sensi (Lp) and di­
rectivity factor (Q) 

10 10 
[

LP + ( 20 log ~) + (10 log (6-))] 
W~ ~ 

10 12 

Example: A loudspeaker produces 99 dB at 4' and has a 
Q = 7.0 at the frequency of interest. 

w~ 

[

99 + ( 20 log 09~) + ( 10 log (t))l 
10 lO J 

0.0208w 
lO12 

If in this case, the Lp = 99 dB was the result of one watt 
electrical input then: 

%EFFIC = 0.0208 watt x 100 = 2% 
I watt 
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Audience dependent acoustic 
changes ADAC do occur in listening 
environments. But first we must ask 
an important question. Can the LD be 
affected by the audience? The answer, 
of course, is no! If not LD, then what? 
The major influence will be on LR 

with a second order affcct on LRE. 

What about the path LFn travels over? 
Well, an audience can cause tempera­
ture differentials that can bend the 
path. Is that correctible with an equa­
lizer? No! It is not. You have to physi­
cally re-orient the device's directivity. 

Questionable Equalization Practices 
The only parameter that can be 

equalized and should be equalized is 
the direct sound level from the loud-

speaker. Conventional fractional band­
width analyzers (i.e., 1/1, 1/3, 1/6, 1/ 
IO-octave unit'» and conventional 
FFT constant bandwidth analyzers 
have looked at either total sound level 
LT or a very wide "time window" that 
includes all of LRE and a good portion 
of LR. When an operator equalizes a 
sound system in an empty hall by 
watching LT he or she may inadver­
tently misshape the LD spectrum by 
lowering it at some frequencies to 
compensate for the LRE (i.e., floor, 
wall or ceiling reflections that raise 
LRE inordinately.) When an audience 
arrives and covers the floor, wall re­
flections arc grounded in the audience 
and the ceiling and floor can no longer 
support each other; therefore, the 
sound changes. The operator then 
readjusts the signal to a smoother Ln. 
If LD had been ad.iusted in the first 
place, there would have been no rea­
son to readjust it when the audience ar­
rived. 

We don't deprecate the SDM ap­
proach. Far from it. But we do advo­
cate that its use be based upon acoustic 
facts, not fancy, and that its wide use 
with its limitations clearly identified, 
could be a helpful equalization tool. 

"Abe Jacob explains" 
- an excerpt from an article in Theater 
Crafts, August/September 1991, P76 
written by John Huntington: 

"One surprising aspect of these 
(SIM) systems is that apparently much 
of the actual alignment is of the system 
to itself and its relationship to the 
stage set, rather than to the room. 

'What we have found,' explains Abe Ja­
cob, "is that if we maintain speaker 
towers and speaker mounting positions 
that are the same relative to the width 
of the stage opening, and that your 
speakers are permanently mounted 
and aimed (within the towers), that a 
preliminary SIM adjustment to those 
speakers as well as time delay main­
tains itself relatively well from theatre 
to theatre. You do have to'make some 
adjustments, of course, with respect to 
the room size, but it has been amazing 
for the majority of the shows that 
we've had on the road in the last year 
or two, that the original SIM EQ set­
tings seem to be maintained.' Tony 
Meola has found this situation on the 
Les Miserables third national compa­
ny. 'We SIMmed in Tampa, where we 
opened, and then we SIMmed in Tam­
pa, where we opened, and then we 
SIMmed again in Miami, which was 
the second stop. We just tweaked it a 
little bit. We have speaker towers on 
that show that are actually part of the 
scenery, and the towers are almost al­
ways at the same place relative to each 
other, and the speaker within the tower 
are always in the same place relative 
to each other. It's always the same 
pair of speakers, with the same EQ, 
the same cable, and the same amplifi­
er, so I think that has a lot to do with 
it. " 

Put another way I will repeat my 
statement at the beginning, "The only 
parameter that can be equalized and 
should be equalized is the direct sound 
level from the loudspeaker. " 

"Stupidity is not 
I often ask Dr. Patronis to let me know when I have 

made a technical error, but outside the classroom, Dr. Pat­
ronis is very reticent about correcting anyone on a techni­
cal point. 

recognizing that 

you are ignorant" 

Syn-Aud-Con Newsletter 

Recently we held a two day meeting with 8 people at 
the farm. It was ,m important mecting cmd Dr. Patronis 
was convinced that one of the participants was in error. At 
one point, the young man with whom Dr. Patronis disa­
greed, said, "I'm not stupid," to which Dr. Patronis said, 
"no you arc not; stupidity is not recognizing that you arc 
ignorant on a given subject." 
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-Jt New Tool- --lao~ ~V\ 1\--

As we show in our Syn-Aud-Con classes, the 
way to check an equalizer is to look at its electronic 
response "upside down and backwards." 

Ron Bennett of Techron has now provided that 
capability at a key stroke. If you use the correct reso­
lution for your "house curves" and overlay the invert­
ed electronic response of your equalizer, then the 
"fine tuning" details become a "match" to the curves. 

You will be hearing more about this feature this 
year with respect to a new equalization technique. 

Mirror image of a response curve. The very faint 
curve in the middle is the phase. 
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NCCurves 

Should 

bea 

Specification 

Requirement 

Syn-Aud-Con Newsletter 

,-------------, ,---------------~---

Figure 4---Excerpt from 
a table listing acceptable 
NC curvesfor sporting 
activities (indoors). 

It seems so obvious that 
an NC curve should be a re­
quirement in a specification 
[or any building - but it isn't. 
In fact, a goodly number of 
architects don't even know 
what an NC curve is. 

We were hired to make 
measurements in a new high 
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Figure l-Reverberation of 1.8 sees 2 kIlz. 

Figure 2--NC of 35 with noise handlers of! 

''''1- - - -- - - -

:~ i!::J····· ........ :~ 
p,"/ 
. ~:I 

,,,I __ 
,,", -

',Uf] 

- -",'0"[ 
~",.O I 

I 

He 

70 

I
:: 
55 

1

50 

.5 
, 41) 

school gymnasium in which L---_~ ________ ~ _________ ~ _ ____' 

an exceptional acoustician was 
retained to design the acoustics 

Figure 3--NC of 60 with noise handlers on. 

and the sound system, but nothing to 
do with the BV AC - "the electrical en­
gineers that we have worked with for 
years will take care of that." 

The Acoustics are Wonderful 
The gym was a delight. One could 

communicate [rom one side of the 
bleachers to the other without a sound 
system, which is the case when prac­
tice is going on. See Figure I for the 
reverberation measurement. The sound 

system is exceptional. 

With HV AC On - NC 60! 
With an NC 60 you can't commu­

nicate 10 feet in this outstanding gym­
nasium. Let no Syn-Aud-Con grad 
work on a job in which he has not 
done everything possible to get cill NC 
curve in the specification and if he 
can't, get a letter on file of the possible 
consequence. 
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Speech 

Intelligibility 

WorkslwpII 

In October 1990 a second speech 
intelligibility workshop was convened 
at Indiana University under the auspic­
es of Syn-Aud-Con. Dr. Larry Humes 
of the l.U. Speech and Hearing De· 
partment and Peter Mapp, prominent 
British acoustic consultant, helped 
conduct new research into the use of 
the existing algorithms. 

1EF-12 plus and 1EF-20 analyz­
ers were the primary tools with Modi­
fied Rhyme test tapes [rom Dynastat 
again used with the live listeners. 

We also were fortunate to have 
Sonic Perception's Aachen Head and 
their all digital BAS (Binaural Analy­
sis System). Mahlon Burkhard and Ed 
Wolfrum from Sonic Perceptions were 
distinguished additional staff assist­
ants. 

Improved tools available that did 
not exist for the first workshop were: 

1. In-the·Ear (ITE) micro· 
phones. These special silicon 
probe microphones from Ety­
motic Research allow meas­
urements and recordings to 
be made in the pressure zone 
of the live human eardrum. 

2. Sony Pro DAT 10 profession· 
al digital recorders. 

16 Winter 1992 

Dr. Humes cuTanged for complete 
audiometric testing of all thirty partici­
pants including complete ear molds of 
the pinnae·ear canal. A majority of 
those attending were professionally in­
volved in the design and installation of 
sound systems and possessed signifi­
cant experience listening to typical 
field conditions that can be encoun­
tered. 

The Intelligibility II Workshop 
demonstrated the remarkable variety in 
human listeners. 

Five positions in the large hall 
chosen for the tests progressed from 
good specch intelligibility to poor 
speech intelligibility. 

Generated as part of this work· 
shop was a digital tape recording of 
the audible difference between difIer­
ent "live" listeners with In-the-Ear mi­
crophones in the pressure zone of the 
ear drums, microphones insllllled at 
the entrance to the ear canal designed 
by Hellmuth Kolbe, and The Head 
from Sonic Perceptions. 

Some New Insights 
Because 11E microphony showed 

important dam to the listeners' percep­
tion that omni microphones could not 
see in small dead rooms, it was also 
tried in this large diffuse reverberant 
test room. The measured differences 
on the analyzers between ITE and 
omni microphones were negligible at 
Alumni Hall. The difference in percep­
tion when listening to recorded play· 
back was very discernible. 

Like all workshops exploring the 

unexplored, advance hypothesis exist· 
ed to be proven or disproven. Since hu­
man listeners vary by approximately 
5%ALCons and scores above 
30%ALcons arc basically meaningless, 
we can use these limits to pick test 
spaces. In order to test up to the 
30%ALcons value, you must have an 
RT600f 

RT - %ALcons - 30 - 333 60- - - -.. sees 
9 9 

at 2kHz if you arc to test for the affect 
of reverberation on speech intelligibili­
ty. 

In terms of SIN, we find that a per­
fect score requires at the very mini­
mum 30 (RASTl) - 15 = 30(1.0) . 15 = 
15 dB in a non-reverberant space. 

Further, the maximum score of 
30% ALcons (RASTI 0.32) can be 
achieved by noise alone when the SIN 
is 30 (0.32) - 15 =5.4 dB 

Alumni Hall at Indicula University 
came close. It's 2kHz RT60 = 2 secs 
and we could control the HV AC ambi­
ent noise generators. To exceed the re­
quired 3.3 secs one position in the hall 
was provided with a controlled artifi­
cial reverberation system. 

The Role of High Level Specular Re­
flections 

We have learned to better appre­
ciate and evaluate the role of high level 
specular retJections particularly from 
side walls. 

The anomalies observed in the 
data taken in this workshop were frus­
trating. There were positions where 
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which way a listener's head was turned 
produeed significant scoring differenc·· 
es. In several positions the "informa­
tion" the listener was using could be 
clearly heard subjectively to come 
from the walls rather than from the 
loudspeaker. 

The December 1991 Journal of 
the Acoustical Society of America Vol 
90 No 6 has an outstanding article that 
address some of the major anomalies 
we experienced. "Effects of a single 
reflection with varied horizontal angle 
and time (signal) delay on speeeh in­
telligibility" by Tatsumi Nakajima and 
Joichi Ando represents a key missing 
link in the intelligibility equations. 

The Big Surprise 
We had several people with per­

fect hearing (no loss in the frequency 
response) yet would have low intelligi­
bility scores on the MRT as compared 
to people with definite loss - who 
would often score much better than 
those without loss. Of course, if the 
frequency response loss was great (45 
dB or more), the MRT test scores 
would be low. 

We made pinnae response meas­
urements and ear canal molds on each 
person attending. We did not find the 
magic key hoped for in pinnae shape, 
size, or configuration. Nor did we find 
an intelligibility correlation between 

ear canal resonance and intelligibility 
scores though both playa significant 
role in detecting the direction of the 
source. I feel sure that the answer is in 
studying and understanding the meas­
urements. 

Auralization 
Speech Intelligibility II was the 

maiden voyage for the TEF 20 and for 
Sam Berkow's demonstrations of aural· 
ization to Syn-Aud-Con. I think I can 
speak for all members of the workshop 
when I say it left no doubt in anyone's 
mind that auralization was the tool of 
the future .. and so it is proving. The 
Renkus-Heinz EASE program will 

demonstrate binaural auralization 
r------------------, with their program at NSCA in 

~------------------------~ 
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late April in Anaheim. Altec has 
their best talent working on au­
ralization and I would expect to 
hear a demonstration at NSCA. 

Sound Quality vs. Speech Intel­
ligibility 

A good speech intelligibility 
score docs not mean that the sys­
tem will necessarily sound 
"good" to the listener; it just 
means that a majority of the 
words spoken will be understood. 
Sound system design almost al­
ways dictates a careful compro­
mise between the extended fre­
quency range desired for 
naturalness and the frequency 
shaping in the 500 to 3000 Hz re­
gion that can aid intelligibility. 

Some Comments on Available Meas­
urement Systems 

For evaluating sound systems the 
%ALcons technique, as exemplified in 
the Techron analyzers, is without a 
peer. Since the same analyzers also in­
corporate the full STI and the RASTI 
techniques, the preference for 
%ALcons springs from: 

1. %ALcons tracks the live lis­
tener scores more closely than 
others. 

2. It not only correctly measures 
a poor scat, but reveals on the 
screen what is causing the 
problem. 

We read recently where a pro· 
grammer, who obviously never had to 
solve an intelligibility problem, pre­
ferred the STI measurement because 
no human judgment was required to 
use it. 

Unfortunately, one very clear mes­
sage from the Intelligibility Workshop 
is that great wisdom and judgment is 
required in both operating the measure­
ment instrument and in interpreting the 
data. 

More Later 
Data from the workshop has been 

sent to each member of the workshop 
for their analysis. As we get comments 
from them both pros and cons, we will 
be sharing the data in greater detail. 
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''Fractals~ Chaos~ /"Jower Laws" 
A New Book 

by Marl/red Scllroeder 
Almost any publication by Man- reading of attacking aircraft radar 

fred Schroeder is important to audio emissions. 
and acoustic engineers. His latest vol· "The same inverse square law that 
ume is no exception. governs gravitation also describes the 

"Fractals, Chaos, Power Laws" is fall-(if of radar power with distance. 
429 pages of pure Manfred Schroeder. This simple fact was exploited by Ger-
In discussing "Similarity and Dissimi- man submarines during World War II. 
larity" he begins with Paul Valery's By measuring the increase in radar in-
"The Universe is built on a plan the tensity, they could gauge the rate of 
profound symmetry of which is some- approach of an enemy plane and dive 
how present in the inner structure of undersea jor safety before the plane 
our intellect. Earlier in the book, he could attack. 

gol tactic perfected by the horsemen 
of the Golden Horse. While seemingly 
galloping away from their pursuers, 
they would actually allow them to 
close in and then suddenly stand up in 
their stirrups, turn around in their 
saddles, and launch their arrows at 
the dumbfounded enemy." 

Mr. Schroeder is a remarkably 
well read man with a genius for math­
ematics and, as readers of this book 
will find out, a sense of humor. 

We recommend, without reserva­
tion this outstanding volume. It can 
most profitably be read sans the math 
or you can have the time of your life 
trying the relationships discussed. 

Publisher W H Freeman & Com­
pany $32.95 ISBN 0-7167-2136-8 

quotes Albert Einstein, "J want to "The tactic worked very well jor Comments from Peter D'Antonio 
know how God created this world. J Grand Admiral Karl Donitz until the We asked Peter D'Antonio if he 
am not interested in this or that phe- American physicist Luis Alvarezs would write the review of Mr. 
nomenon, in the spectrum o!r-____________________ ---,Schroeder's book, knowing that 
this or that element. J want to he might be too busy with the 
know his thoughts; the rest are move of RPG to a brand new fa-
details." cility - as he says, a dream corne 

A sub-heading in one chap- true. He sent us the following fax 
ter is "The clustering of Poverty which we found so interesting 
and Galaxies" while yet another that we would like to share it: 
chapter addresses "Percolation: "J wish that J had time to do 
From Forest Fires to Epidem- the review, but the move is occu· 
ics" where his quotation from pying so much time. J have 
David Butler, 'The function 0 looked at the book and once 
an expert is not to be more right again the master has provided a 
than other people, but to be very scientific treatise which is 
wrong for more sophisticated enjoyable and humorous. Prof 
reasons" devastatingly applies Schroeder and J had a wonderful 
to the Forest Service's misuse of stat is- (1911-1988) had a foxy vision, code opportunity to discuss many things in-· 
tical analysis that allowed the 7988 named Vixen. Alvarez suggested re- cluding fractals and his new book 
Yellowstone National Park conflagra- ducing the radar power so that it during the ASA at Penn State .... He 
tions to set completely out of hand by would be proportional to the third recalled his manuscript from Free-
exceeding the percolation threshold." power of the range of the submarine. man to include a few lines about our 

A chapter entitled "Noises: White, Thus, while the plane was approach- Dijfractal 1M, which fascinated him, 
Pink, Brown and Black" has to capture ing, the power incident on the unsus- in that it integrated his work on re-
the interest of any audio engineer. pecting U-boat was actually decreas- flection phase gratings and fractals 

Self similarity is illustrated by ing, giving the false impression that (p.236) ... .Prof Schroeder's talk in NY 
pink noise which if translated on a the radar plane was flying away. A at AES was an absolute classic. Jfyou 
tape recorded to one-half or twice the grand idea indeed! (For the attacking can get a tape of it, you will love it. 
speed will (except for level) sound ex- plane, however, the received radar /Ie was in rare form, especially his 3-
actly the same as at the normal speed. power reflected from the boat would body chaos example. lIe explained 

Chaos can be seen in watching a still increase as it closed in.)" how his life has evolvedfrom a promi-
motionless cigarelle in an ashtray as The footnote states: nent physicist to a writer to his 
its smoke starts out as a laminar flow present embodiment of an artist. After 
and ends up as turbulent chaos. "This scheme of Alvarez is some- wowing us with his scientific and lit-

Schroeder relates Luis Alvarezs' what reminiscent of Genghis Khan erary contributions, J can't wait for 
method of confusing German U boats ("Universal Ruler") and the wily Mon- the art." 
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The 

TEF20lI1 

from Techron 

We don't know who wrote it but 
the press release on the TEF 20HI is 
the most straightforwardly informa­
tive, frcc from hype, product descrip·· 
tion we have encountered in years. 
Usually I edit, add to, and delete press 
releases. In this case, you get the 
whole thing bccause I don't believe its 
possible to tell the necessary details in 
any less words. 

"Equipped with the same powers 
as the TEF 20, Techron's TEF 20HI 
takes things a step further with the ad­
dition of a high-speed interface that ef­
fectively allows the device to be used 
as a digital audio recorder. This ability 
is additionally complemented via the 
same HI interface to permit third party 
software programs to utilize the DSP 
chip to control the entire system. 

"By desib'11, the TEF 20RI's high­
speed interface provides the user with 
a wide variety of tools ,md functions 
not usually associated with a TEF mao 
chine. For example, while other TEF 
devices are dedicated measuring sys­
tems, the TEF 20HI's interface un­
leashes the power of the DSP chip to 
the extent that it can become a top­
notch digital osciIloscope, real-time 
analyzer, filter generating unit, and 
data capture and display/analysis de­
vice. 

"One of the most popular of the 
third party software programs which 
can be used with the TEF 20HI is Hy­
persignal. With Hypersignal, the 
aforementioned capability to turn the 
TEF 20RI into a digital recorder be­
comes a reality. Armed with this 
weapon, you can easily record acous­
tic information and do analysis later. 
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Hypersignal can additionally manipu­
late any signal in virtually endless 
ways, including filtering in real time. 

"Among the manipulations Hy­
persignal can perform, most useful is 
its capacity to convolve any signal 
with another. This process involves 
importing the characteristics of one 
signal directly onto another. From a 
user's standpoint, the appeal here is ob­
viously quite broad-ranging, because 
now you can record an environment's 

Now you can record 

an environment's impulse 

response and convolve 

it with an anechoic 

recording of music or 

speech to obtain an accu­

rate model of the early 

sound field in a room. 

impulse response and convolve it with 
an anechoic recording of music or 
speech to obtain an accurate model of 
the carly sound ficId in a room. To bet­
ter illustrate this proccss, think of be­
ing able to present an acoustical image 
of what a room's early sound field will 
sound like to someone who wants to 
know what the effects of absorption 
material that's being added will have. 
By simply manipulating the signal to 
reflect the changes that are being made 
and convolving it with an anechoic 

source, they will actually hear the re­
sults of the proposed change. Con­
versely, you may want to know how a 
particular room reflection effects intel­
ligibility. With the Hypersignal con­
trolled TEF 20RI, you can instantly 
create an impulse measurements repre­
senting that type of reflection and then 
convolve it with ancchoically recorded 
speech to produce an accurate acousti­
cal image. 

"As a tool, then, Hypersignal's 
convolution capabilities are extremely 
beneficial to both the audio profession­
al and his or her clients. And since con­
tractors are increasingly relying upon 
CAD devices for design, the ability to 
convolve signals provides yet one more 
accurate method of verifying their de­
signs. 

"Other features Hypersignal adds 
to the TEF 20HI include on-screen 
two-dimensional and three-dimensional 
spectrograph viewing of a signal. 
While viewing in 2-D, which manifests 
itself visually as a color graph with 
time along the X axis and frequency 
along the Y axis, you can additionally 
select any portion of the spectrograph, 
and with a single keystroke, listen to 
what's on-screen. 

"The TEF 20HI will carry a price 
tag of under $5,000. Two versions of 
Hypersignal are available: the first, 
caIled H ypersignal· Workstation from 
Hyperception Inc., retails for $989. 
Called Hypersignal-Acoustic, the sec­
ond version is enhanced by SignaLogic 
Inc. and list<; for $1489. Both compa­
nies are based in Dallas, TX." 

For more information, contact 
Techron, POBox 1000, Elkhart, IN 
46515. (219) 294-8300. 
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Tom Danley at Intersonics is a 
very clever man. He sent us an interest­
ing toy with the following letter and 
drawings. 

"Don, I get the impression you are 
a collector of neat stuff also, so I'm 
sending you an interesting toy. It is a 
levitation sound source. This one is too 
far off in frequency for our use (which 
requires matched sets), but it will still 
levitate things. This is an interesting 
device from a transducer point of view 
(I'm prejudiced). 

"If you lEF the device with a mi­
crophone, you will see a high "Q" res­
onance at around 27 klIz. Electrically 
though, because it is a piezoelectric, it 
is very different than a loudspeaker. 
You will notice the impedance curve 
looks like the phase curve of a dynamic 
speaker, while the phase curve looks 
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like the impedance curve of a speaker. 
"To drive itfor levitation, it should 

be driven at either of its two resistive 
points. One is at about 50 Q impe­
dance and the other is several hundred 
D. The resonance can be determined 
by connecting about 1 Q in series on 
the ground side and monitoring the 
output voltage phase and the signal 
(current) which is across the resistor 
with an oscilloscope. 

"You may want to use a 70.7v 
transformer to step up the output volt­
agefrom a conventional amplifier. You 
need to use some caution. However, the 
source can produce over 160 dB at 6" 
on-axis. Several of these transducers 
together produce about 170 dB, which 
is loud enough to LIGHT A CIGAR·· 
ETIE!! (About 65 wattslsqlins). 

"Also, the pzt element can produce 
a large DC voltage (thousands of volts) 
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if left in an open circuit condition and 
exposed to a temperature change or 
mechanical shock. I have been 
"snapped" many times developing these 
and have made it a good practice to 
short the leads together when not in 
use. The A.V.l.S. photos of soundfields 
I sent you were taken with this type of 
transducer. " 

Don Heavener, assistant instructor 
during the October 24-26 class, 
hooked up the levitator to the 1200 
watt Altec power amplifier and we had 
a great deal of fun showing the class 
styrofoam balls suspended in mid-air 
by acoustic pressure. In fact we were 
so fascinated that after the class I real­
ized that I stood with camera in hand 
during the whole demonstration and 
failed to take a single picture. 
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A new 
microphone 
sy.~tem for 

amplifying 
acoustic 

instruments 
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Guide to 
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David Scheirman, Concert Sound 
Consultants in Julian CA, a consultant 
we have had occasion to work with a 
number of times and have found to 
know his business, recently brought to 
our attention a radical new approach to 
micing individual orchestral instru­
ments. 

As audio consultant to the tour 
producers and sound designer for the 
world tour of a full symphony orches­
tra and a rock group, he was asked to 
do the 'impossible" - to successfully 
present a full symphonic ensemble and 
a full-blown rock group on the same 
stage at the same time. After a lot of 
testing and research he found the SMS 
- Symphonic Mike System - a new mi­
crophone system for amplifying instru­
ments. 

Short Description 
The SMS is a world-wide patented 

probe microphone system, developed 
specifically for stringed instruments. 

For the first time ever, a miniature 
microphone capsule can be introduced 
into the inside of the instrument 
through a hollow tail-pin. 

We have not seen or heard the 
SMS but David tells us that he used 
them on a tour with the 80 piece Mos­
cow Symphony Orchestra playing live 
on stage with the Electric Light Or­
chestra (ELO) - a British Rock group. 

"This new mic technology from 
Soundlab Electronics in Germany is 
the only thing that made the show pos­
sible for the violins, violas, celli, and 
basses." 

Yamaha's "Guide to Sound Sys­
tems for Worship" edited by Jon F. 
Eiche is 190 pages of densely packed 
details on the design, installation and 
operation of church sound systems. It 
should, in a majority of cases, influ­
ence the minister to hire professional 
help. This book displays the myrid 
subjects that should be familiar 
ground to any person who is going to 
assume the role of expert. 

Eiche is smart enough to avoid 
mathematics and sticks to fairly safe 

Several initially conflicting de­
mands had to be fulfilled in the devel­
opment of the SMS: 

(1) a microphone capsule with 
the least possible inherent 
noise level 

(2) sufficient headroom available 
to handle peaks without dis­
tortion 

(3) the diameter of the micro­
phone head could not exceed 
6mm in order that it fit 
through the hollow tail-pin 

(4) the most linear and widest 
possible frequency range 

(5) omnidirectional characteris­
tics and insensitive to body vi­
brations of the instrument. 

The SMS microphone was devel­
oped with the assish'lnCe of one of the 
world's leading microphone producers 
to fulfill the aforementioned criteria 
and to enable relevant statements con­
cerning the acoustic of the interior of 
the instrument to be made. 

David further told us ''I'd be glad 
to explain these techniques in detail to 
any Syn-Aud-Con members who might 
be interested." 

From David's remarks and the data 
sheets he sent us the SMS would ap­
pear to be a fundamenUll addition to 
useful microphone techniques and 
technology. 

You can contact David Scheinnan 
at 619-765-2220 or Fax 619-765-2520. 

generalizations for many definitions. 
There's no harm in this and he keeps 
the main goal in mind at all timcs -­
the goal to clearly illustrate that 
church sound systems are complex 
technical projects worthy of serious 
professional consultation along with 
building architecture and engineering. 

I understand the book is available 
from Hal Leonard Publishing, P. O. 
Box 12819, Milwaukee, WI 53213 
for $24.95. 
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Community's activities arc evident in the awards com­
ing their direction for their efforts in the intemational mar­
ketplace. Govemor Mark Single of Pennsylvania com­
mended Christine Howze for her company's "outstanding 
achievement in exporting" and "accomplishments and con­
tributions to Pennsylvania's economy" in an official letter 
of honorable mention. 

Christine Howze is Syn-Aud-Con's idea of what the 
"Women in Audio" group in the AES can look up to as a 
highly successful manager in the real world of audio man­
ufacturers. Christine Howze, then Christine Kofoed, was 
one of the original four that started Community Light and 
Sound in 1971. 

Three of the originalfour founders of Community Community is still another US company that is prov­
ing that they can compete worldwide on the basis of better 
product design, manufacture, and customer communica­
tion. It's too bad that GM and Chrysler can't borrow some 
of Community's spirit and drive rather than spouting drivel 
to Congressmen about protectionism. When you are out 
front, let the other guy worry about his protection. 

The montage shown here is only a portion of the flow 
of new ideas Community is putting forward. 

We recently had the privilege of working with various 
RS series loudspeaker systems in a very large and rever­
berant venue. 

'Ifte 'BI5Zl%P Powered !Jv{i~r 

The BIAMP products fill real niches in a sound contrac­
tor's inventory. 7/300 

The powered mixer is a perfect example. The Advantage 
7/300 is a six microphone input mixer and 300 watt power am­
plifier with a built-in 1 octave graphic equalizer. There are lit­
erally thousands of small jobs where this kind of packaging 
solves the installation problem completely. 

POWERED MIXER 

The second product is the Advantage CPA 650 commer­
cial power amplifier, UL aproved and made entirely in the 
USA. It has many useful features such as level controls that 
can be mounted on either the front or the back of the amplifier, 
built in muted tum on, and built in ground lifts. 

If you arc not familiar with BIAMP, we suggest you look 
into their increasingly extensive line of equipment. They are 
an excellent source of audio input consoles, equalizers, and 
amplifiers. 

.".--
... - ------------- Our Address is Changing! 

.". OM: New: 

---
f Synergetic Audio Concepts Synergetic Audio Concepts 

-... , 
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~~~t/",Y~o/l/u,foto.iou6 N~~~!J'd? 
by Pat Quilter of QSC Audio 

As a phonograph collector, I too was 
amused to see your Summer issue ad repro­

duction claiming "perfect fidelity" for the Edison Diamond 
Disc phonograph, I own a Lab Model in fair working order, 
considering its age of 70+ years. I would like to assure your 
readership that while the above claim is indecd laughable to 
modern cars, the machine's reproduction quality is a big step 
forward, compared to contemporaneous phonographs, and 
competes fairly closely with the famous Victor Orthophon­
ic, which was developed over a decade later and used elec­
trical recordings. 

How Do We Explain the Success .. ? 
How do we explain the success of the notorious "Edi­

son Tone Test"? These were conducted for years, involving 
hundreds of successful demonstrations to audiences all 
around the country. Part of the answer is that the reproduc­
tion was, in fact, considerably improved (closing the fidelity 
gap by about 50%). Another reason is that Edison used a 
substantially anechoic recording process. This eliminated 
the aural cue of recorded room tone when making the live vs 
playback comparison. Lastly, I believe there was an implicit 
assumption that loudness was not expected to match the 
original, any more than we expect a movie or TV to be as 
bright as real life. If you combine this factor with the mask­
ing and concealment effects of a reverberant hall, and the 
expectation of a lower volume for the reproduction, it is just 
about conceivable that unsophisticated listeners, never hear­
ing a modern sound system, might agree "it sounds just like 
the real thing". This response was apparently amplified 
(pun intended) by the ad writers to a claim of literal indistin­
guishability. 

In the long run, the market decides. Edison's system 
takes it'> place among the other "technically superior" sys­
tems which did not win the hearts and living rooms of 
America. This situation is usually caused by unacknowl­
edged defect'>. In addition to the fact that the anechoic re­
cordings caused a rather sterile sound in typical living 
rooms, the "dirty secrets" of Edison's discs were excessive 
surface noise, due to the molding defects lying in the same 
plane as the vertically recorded signal, and a lack of artisti­
cally exciting performances. While Victor was loudly trum­
peting their stable of exclusive artists, bands and entertain­
ers, the Edison recordings largely consisted of material 
somewhat analogous to the "hi-fi demo discs" of yesteryear, 
which may have showed off the playback quality, but rarely 
exploited the appeal of popular artists and current hits. Per­
haps this was the genesis of the modern concept that quality 
and availability of software count'> more than the raw perfor­
mance of the machine on which it plays. Above all, this 
stands as a lesson that even the presence of the world's fore­
most Audio Engineer, presiding over the greatest R&D fa-
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cility in the world had yet seen, could not ensure success if 
the firm had weak marketing, did not correct its mistakes, 
and did not respond to the true needs of the customers. 

Sound Levels 
My $39 Radio Shack sound meter gives the following 

data on sound levels (sustained crescendo and peak readings, 
all obtained at about I meter in front of the horn) 

Model 

Amberola 50 cylinder 
Victrola, inside horn 
Edison Diamond Disc 
Orthophonic Victrola 

Large Band 

83-87 dB 
89··94 
92-96 
88-93 

Vocal 

85·88 dB 
90·98 (Caruso) 
90-102 (Anna Case) 
85-95 

(Note: the Orthophonic horn has a much larger mouth, 
so measuring SPL at the same distance gives a deceptively 
lower reading, since the sound waves are more dispersed. It 
fills the room with about the same volume as the Edison Disc 
player.) 

Sound Quality 
The Amberola cylinder player delivers a "warbly blare" 

with much coloration, 160 rpm flutter, much second harmon­
ic distortion, and fairly quiet surfaces. The Victrola has a 
much more stable turntable, and its mica diaphragm has a 
bright chirpy quality which compensates somewhat for a 
lack of true overtones on the records, but it also emphasizes 
needle scratch on worn records. Both machines can repro­
duce intelligible voice and music, but their sonic signatures 
arc the most obvious feature during playback. The Edison 
Disc player is arguably the first device to achieve a reason­
ably natural, non-·resonant playback. The range is limited, 
and peaks tend to rattle somewhat, but the middle several oc­
taves are respectably flat and the high and low frequency 
rolloffs are not too abrupt. For the first time it was possible 
to get some feeling for the actual presence of the artist. Side 
by side comparison reveals that the Orthophonic has slightly 
more bass, but is impaired by metallic overtones and high 
frequency resonances in the aluminum diaphragm, as well as 
the drawbacks of the crude steel needles, which arc audibly 
worn by the end of a single play. 

First Disc Player to Use a Permanent Stylus 
The Edison Diamond Disc was the first disc player to 

use a precision-ground permanent stylus riding in a matching 
groove. While the diaphragm lacks a phase plug, its rigidity 
and moving mass are better than the overly complex Ortho­
phonic reproducer. The horn is completely free of slip joints, 
and couples the lower registers remarkably well consiciering 
it is a small fraction of the size of the Orthophonic horn. 
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Bob Oliver, Stage and Sound 
Manager at Syracuse Performing Arts 
Center in Syracuse, sent us a packet of 
interesting information on hearing. In 
the packet was a brochure on an or­
ganization: H.E.A.R.-a non-profit or­
ganization whose mission is to prevent 
hearing loss by promoting awareness 
of hearing issues and educating the 
public about the nature of sound. 

You can receive their information 
packet for $7 to cover their costs. 
Write H.E.A.R., POBox 460847, San 
Francisco, CA 94146, Ph 415-773-
9590. 

Pete Townshend, patron and 
benefactor of H.E.A.R. is quoted as 
saying, 

"The real reason that I haven't 
performed live for a long time is that I 
have very severe hearing damage. It's 
manifested itself as tinnitus, ringing in 
the ears at the frequencies that I play 
the guitar. It hurts, and its painfuL, 
and i(sfrustrating." 

Co-founder of the organization is 
Kathy Peck, a musician who devel­
oped a hearing problem after opening 
for Duran Duran at the Oakland Cole­
seum. She wears a hearing aid to un­
derstand speech. 

"A Phase Cancellation Method for 
Tinnitus" 

M. D. Judd ,md A. Unal gave a 
paper at the April 1991 ASA Conven­
tion. The abstract was printed in the 
ASA Journal. I think it is of sufficient 
interest to reprint the abstract here. 
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"Tinnitus is an intrinsic 
feedback noise generated with­
in the inner ear. Objective tin­
nitus is the kind in which a 
sound field does exist in the 
outer ear canal. Recent find­
ings on the objective tinnitus 
problem strongly suggest that 
the signal(s) emanate from 
damaged sensor hairs inside 
the cochlea. The ringing, or 
noise, that the patient "hears" 
is most likely the firing of 
neighbor sensor hairs, due to 
the damaged sensor. Thus these 
neighbors comprise some sig­
nal bandwidth over which the 
patient detects the ringing. In 

the greater number of patients, this 
phenomenon is diagnosed as due to a 
single tone. Current signal methods 
used to mask the tone, or noise, erna­
nating from the cochlea typically em­
ploy wide bandwidth signals that over­
lap more than the full bandwidth of the 
tone (or noise). These methods inher­
ently create noise in themselves and do 
little to remove the signals being gen­
erated from the inner ear. This paper 
presents a simple viable method to 
cancel a single tone, in the local re­
gion of the damaged sensor, in the 
cochlea." 

Should you want to contact Mr. 
Judd or Mr. Unal, their address is list­
ed as 3100 Central Expressway, Santa 
Clara, CA 95051 

Richard Jamieson of Jamieson As­
sociates in Minneapolis sent us an in­
teresting article on Tinnitus written by 
Ty Ford in Baltimore. It is a full page 
article and I will excerpt only a small 
part of the article: 

"Tinnitus (pronounced l1N-ah­
tus) is a hearing disorder that affects 
about one in every six people in Ameri­
ca . ... 

"Tinnitus can be caused by trau­
ma, infection, drugs and allergies or 
simply by wax build-up in the outer 
ear. Trauma, in this case, means hav-­
ing the ear exposed to overly loud au­
diofor any length of time ..... 

"According to Dr. William Brow­
nell of the Ear, Noise and Throat de-

partment of Johns Hopkins Hospital 
in Baltimore, we are born with 12,000 
to 15,000 hair cells in our inner ear. 
Since our bodies do not regenerate 
new hair cells, keeping the ones we 
have healthy is vital." 

There arc a few very disturbing 
sentences in the article, like, 

"Curiously, there was a gap of 
20 to 30 years between the exposure 
to high SPL and the onset of tinnitus. 

A friend of mine who has been an 
audio engineer for 10 years recently 
left the trade because of problems 
with tinnitus. " 

There is speculation that lack of 
proper blood circulation in the inner 
car also seems part of the problem, 
which indicates that alcohol, caffeine, 
salt, nicotine and fats are out. 

Dr. House of the House Ear Insti­
tute is quoted in an article in October 
1991 MIX magazine by David 
Schwartz and Penny Jacob (David 
Schwartz along with many notables in 
audio are on the advisory committee 
at H.E.A.R.) 

"Former patients who have willed 
us their temporal bones to study, so 
that we can look at the fine, delicate 
structures of the inner ear to deter­
mine the extent of noise-induced dam­
age and exactly how it affects the in· 
ner ear. We are beginning to see a 
phenomenon that is not necessarily 
associated with extreme hearing loss, 
but with an extreme sensitivity to 
noise. There are certain patients 
whose problems stem from one rock 
concert or one loud gunshot. This 
one-time exposure to an extremely 
loud sound can damage the inner ear 
and cause these people to become so 
extremely sensitive to normal, loud en­
vironmental sounds--a door slam, 
cars going by on the freeway--that 
they have to wear earplugs just to sur­
vive in the normal environment." 

You can contact the House Insti­
tute for more infom13tion about: hear­
ing, protection and treatment. Contact 
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Charlie Lahaie, House Ear Institute, 
2100 W 3rd Street, Los Angeles, CA 
90057; (213)483-4431. 

I read a statement by Dr. Thomas 
Fay on stereo earphones in the H.E.A.R 
material that Bob Oliver sent that im· 
pressed me, 

"It's like the nozzle of a fire hose 
has been stuck down the ear canal." 

If your work requires that you 
work in the presence of excessively 
loud music, the H.E.A.R. material 
makes it very clear that you will want 
to strike up an immediate friendship 
with Dr. Mead Killion at Etymotic! 
We have written about Etymotic many 
times in our Newsletters but if you 
don't have the address handy, Etymotic 
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Research, 61 Martin Lane, Elk Grove 
Village, IL 60007, Ph 312-228-0006. 

Reprint from Audio Magazine 
Letters to the Editor from Mead Kil­
lion (excerpt) 

In Your Ear 
I thoroughly enjoyed Ed Long's 

article on headphone measurements 
(April 1991) and was dclighted to read 
his comment that "The only other ear­
phones I would presently consider for 
use as references are the Etymotic Re· 
search ER··1M, which are, at least at 
present, not available as a production 
item. They are an in-the-ear type and 
the most accurate of any I have ever 
heard." 

I am happy to report that a pro-

duction version of these earphones, the 
ERA, is now available. It is an all-in­
the-car type with the same difIuse­
field-equalized frequency response as 
the ER-1M but with a slightly higher 
undistorted output. 

By providing some 20 to 30 dB of 
isolation from outside noise, such ear­
phones permit enjoyment of the day 
dynamic range of recent recordings 
without requiring ear-shattering repro­
duction levels to overcome masking by 
the background noise levels of typical 
listening environment<;. 

If there is anyone thing that 
comes through loud and clear in the 
referenced material here: TAKE 
CARE OF YOUR HEARING! 

Barry McKinnon, of Barron Kennedy & Lyzun in Vancouver, sent 
in the two graphs shown here. Unfortunatcly the source is unknown. 
We would be pleased if anyone could tell us where they came from. 

Studying these in conjunction with Figure 7-3, Page 148 of Sound 
System Engineering leaves one with a real appreciation for the fre­
quency dependency of atmospheric effects. 
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Temperature and Humidity 
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Fig. 7-J.-Excess attenuation for different frequen­
cies and distances from the source. 
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S.lndiana 

in the 

Fall 

This is the first year in over twen­
ty-five years that Carolyn and I have 
been in S. Indiana, even to visit, dur­
ing the fall. Our normal travel sched­
ule usually had us working out of Get­
tysburg, PA or Williamsburg, VA for 
our East Coast classes. 

----~.------

Maybe this was an exceptional 
year or maybe we had forgotten how 
beautiful the forest becomes after the 
first frosts. The hard maples are dark 
red (not the blazing reds of the North 
East) along with the yellows, orang­
es and rusts and the shimmering 
light and shadows of early evening 
and a sun low in the sky. 

The deer move about in groups. 
I saw one herd of eleven and in our 
back field the biggest buck I have 
ever seen anywhere in the U.S. He 
had a rack with ten points and chal­
lenged me by stamping his front 
legs. He didn't appear the least per­
turbed by my presence other than the 
stamping and took his own sweet 
time in leaving. Every 50 yards or so 
he would stop and tum broadside to 
me. When I first saw him he, was 
about 25 yards away. He was so big 
he looked like a small elk. 

Earlier that same day while out 
horseback riding Carolyn was in the 
lead on Red Reed Truckle when they 
stirred up four doe. Horsebacking is 

the way to travel S. Indiana. The view 
high above the low brush lets you see 
further and clearer and the horses don't 
"spook" the deer until they are quite 
close. 

We were in Arizona for a holiday 
during hunting season so we invited 2 
local law enforcement officers to hunt 
(and protect) our deer - but with the 
special request to preserve our 10-
point buck. 

Theodore Roosevelt once said 

"We loved a great many things 
birds and trees and brooks 
and all things beautiful 
and horses and rifles and children 
and hard work and the joy of life" 

We could add 10 Theodore Roose­
velt's list music, math, music, analysis, 
music, motorcycles, music, Porsches, 
music, skiing, music .... 

Now is our lime in life to immerse 
ourselves in the beauty around us and 
savor it to the full. We are grateful to 
be able to do so. 

~~-~-----

October 25-27 Farm Seminar 1991 
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£rltleal Bands 
(Frequenzgruppe) 

The highly directional 

constant directivity horn 

aimed at a specific area 

was no longer aimed at 

the absorptive audience 

area, but had lobes 

spraying the marble 

walls, floor and ceiling. 

On March 7-9, ] 992, Professor 
Rossing will conduct a three-day work-· 
shop on Musical Acoustics. 

Thomas Rossing is a distinguished 
research professor in Northern Illinois 
University Department of Physics at 
DeKalb , IL (about 60 miles from Chi­
cago.) He is the author of 200 publica­
tions, including 10 books, and the hold­
er of 19 patents. Professor Rossing's 
research areas include musical acous­
tics, psychoacoustics, environmental 

Syn-Aud-Con Newsletter 

In the 1960s, during the develop­
ment of the 1/3-octave filter sets and 
the 1I3-octave real time analyzers, the 
Hewlett Packard engineers we were 
working with brought "critical bands" 
to our attention. (The real time analyz­
ers were being designed in Boblingen, 
on the outskirts of Stuttgart, Genna­
ny.) 

A critical bandwidth is one within 
which you can't tell the spectrum 
shape of complex sounds such as 
speech or music. The ear/hrain system 
tends to judge the entire band as a sum 
of some sort. This showed us at that 
time, and 30 years later still holds, that 
equalization done on 1/3-octave incre­
ments was optimum for most purposes 
and program materials. 

Critical Bands and Signal Synchron­
ization 

Years later, when we began signal 
synchronization with precision digital 
delay devices, non-experimenting crit­
ics scoffed at us, saying the comb fil­
ters we were correcting were narrower 
than 1I3-octave and therefore inaudi­
ble. They were correct in so far a<; they 
went, but overlooked that these comb 

noise control, magnetic levitation, and 
physics education. 

Participants will consider certain 
subjective aspects of musical sound 
perception, such as loudness, pitch and 
timbre, using modem acoustics meas­
uring equipment to analyze sound pres­
sure, frequency, spectrum, amplitude 
envelope, etc. Participants spend about 
one-third of the course in the laborato­
ry and take home materials for acous­
tics experiments. Finally, the recording 

filters were not electrically generated 
but acoustically, and in the process 
they changed the polar response of the 
two devices generating the signal in a 
highly detrimental manner. 

The lobes generated no longer 
went to the audience absorption, but 
now went to the ceiling and side walls. 
In other words, the highly directional 
constant directivity hom aimed at a 
specific area was no longer aimed at 
the absorptive audience area but had 
lobes spraying the marble walls, floor 
and ceiling. 

On axis, in an anechoic chamber, 
these comb filters made only minor 
audible changes in the complex signal. 
The same setup listened to in a rever­
berant space was a dramatic ear opener 
because the out-of-control lobes excit­
ed the entire reverberant sound fieh!. 

In Syn-Aud-Con classes we teach 
that equalization, signal synchroniza­
tion, LEDE spectral control, and ambi­
ent noise levels are critical where the 
majority of the sound power, specch 
intelligibility and hearing resolution 
and acuity are optimum, namely 250 to 
5,000 Hz (roughly five very important 
octaves). 

Within that frequency region you 
need to be alert to polar behavior, fre­
quency aberrations and distortion com­
ponenL<;. 

When we use our knowledge of 
these parameters in a creative way we 
can greatly reduce the number of lis­
teners who listen but don't hear. 

and reproduction of musical sound, with 
special attention to digital recording 
will be discussed. 

Obviously this workshop is a 
MUST for teachers of audio and acous­
tics courses. At $195 the workshop is a 
genuine bargain. It is our feeling that 
Syn-Aud-Con grads would benefit from 
Dr. Rossing's instruction. For more in­
fonnation call Debra Booth at the Col­
lege of Continuing Education at 815-
753-6913 or Prof. Rossing at 815-753-
6493. 
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acoustic cornucopia. 

1\fminisces 
We have been privileged to wit­

ness a great deal of genuine human 
genius as well as experience the deep 
bonds that can develop between true 
peers. The past twenty years have 
been overwhelmingly filled with hard­
working, productive, inventive and 
wholesome people eager to do the When Carolyn and I started Syn­

Aud-Con in January 1973, we had a 
truck, a trailer, some test equipment, 
and a desire to share what we had 
learned up to then about audio and 
acoustics. 

As we begin our twentieth year, 
January 1992, we are reminded once 
more that had we been allowed to plan 
in detail what those twenty years were 
to bring we would have really short­
changed ourselves. We truly have 
been at the open end of an audio and 

best that can be done. 
Our judgment at our 

mid-sixties is that there 
are more inherently good 
people with valuable tal­
ents alive today than at 
any past period. 

We have seen a small but very vo­
cal minority generation demonstrate 
what dishonesty, immorality, and self 
deception lead to and we have rejoiced 
that the vast majority of that genera-

Poncho Has a 

New 

Personality 

Poncho has been with us for 18 
months (he is now 2-1/2 years old). 
We loved Poncho on sight when we 
purchased him. We asked for the 
"loan" of a companion to be with 
Poncho until he got used to our 
place, and we ended up purchasing 
our "loaner"-another male. It was 
a mistake as they were not at all 
compatible. (We can't afford a fe­
male at $10,000 up nor do we want 
to be in the breeding business.) We 
found a new home for our loaner 
last July and we have had six 
months of staying at home with our 
animals and being around Poncho. 

Llamas don't like to be 
touched or handled so we have 
been very careful to keep our 
hands off. If you have noticed 
in the pictures of Poncho with 
class members in the Newslet­
ter, hands are always out of 
sight. Then a breakthrough oc­
curred with Chris Gille in our 
October 24-26 class. Poncho's 
tail curled up and he literally 
begged Chris to touch and han­
dle him. Now Don and I are 
working with him several 
times a day, brushing and rub­
bing him. Big thrill! 

28 Winter 1992 

tion made it throngh the myriad temp­
tations to witness the change in the 
mental atmosphere back to ancient but 
inviolable stcmdards. 

We once saw a sign in front of a 
church that said it well, 'They are not 
ten suggestions." 

This last decade of the 
twentieth century promises to 

introduce more new devel­
opmenL'> than any previ­
ous one. The internation­
al nature of the audio 

and acoustic marketplaces 
means that only the best will survive. 
What we can fearlessly predict is that a 
very high percentage of those who do 
survive will be Syn-Aud-Con grads. 
We can hardly wait to see the year 
2,000 AD and watch those grads run 
the show. 
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It is often desirable to have extension or auxil­
iary systems driven from the smne sources as your 
primary system, but isolated in such a way that their 
presence is totally undetectable when listening to 
the primary system. 

Most modern electronics have auxiliary out­
puts. If your control preamp does not have such an 
output, generate one by bridging across the output 
of the one you have. Input the auxiliary amplifier 
from the preamps auxiliary output (the aux amplifier 
should have enough gain associated with its input to 
insure "gain overlap" between it and your primary 
system's preamp). 

AUXILIARY AMPLIFIER OUTPUTS 
Loudspeakers can be wired in series, in parallel, 

in series parallel, or a<; transformer isolated. See Fig. 
l. 

In quality systems, series and series-parallel are 
not used. From suitable amplifiers it is possible to 
generate very low source impedances on the order 
of O.5Q without loss of stability and still draw its 
full power rating. Such an output would allow 32 
sixteen Q loudspeakers or 16 eight Q loudspeakers 

AMPLIf IER SPEAKER 

'lt~~} 

~ J
~--707 VOLTS 

---
30 

WATT 

AMP:R 

AUTOFORr-1ER 

i I--!--: 

, 

~~-~:.: ~ . O.J.5w." 

G-,--'-+-'-'--_--0-;;1 -,--: :: ' 

~ERl'lIN~~ T(JR~RA'l'I..2 ~ RATIQ 

1 " 
2 0 .. 5 0 25 

1 & 3 0.7 0.50 
1 & 4 1.0 LOO 
2 & 3 0.2 0.04 

Fig. 2 2 & 4 0.5 0.7.5 
3 & 4 0.3 0.09 

TWO 10 WATT 
8 OHM 

SPEAKERS 

-3<] 

LOUDSPEAKER WIRING Fig. 1 to be connected in parallel. If only one unit is con­
nected, the mismatch (which is in a now harmless 
"bridging" mode) limits the amount of power it 
draws and when all arc connected at one, the full 
power of the amplifier is distributed evenly among 
them. 
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SERIES 

PARALLEL 

SERIES 
PARALLEL 

TRANSFORMER 
COUPLED 

TRANSFORMER COUPLING 
The technically partially informed often council 

against the use of transformers. The only legitimate 
problem associated with transformers is cost. If you 
usc them, they must be high quality and quality has 
a price. What you get if you pay the price is conven­
ience. You can set individual levels easier ,md each 
unit is isolated from the remainder and the amplifier 
so that even if it were to be totally shorted, it would 
not cripple the others. 

There are many ways to control remote level, 
but the three simplest are shown in Fig. 2 

Volume 19, Number 2 29 



''If bad sound 

were 

fatal" audio 

would be the 

leading cause 

o/death. " 

30 Winter 1992 

Those engaged in hazardous ac­
tivities attribute their success and sur­
vival to "mental conditioning" that 
prepared them to be able to detect es­
calating dangers in time to take mean­
ingful counter action. Fortunately in 
audio and acoustics remaining totally 
unalert and unaware does not have 
physically fatal results. We have told 
many a class "If bad sound were fatal, 
audio would be leading cause of 
death." 

Let's, just for the fun of it, sup­
pose that the next auditorium you 
walk into has audio and acoustic prob­
lems that can kill if undetected in 
time. Just what sort of mental attitude 
would you have to have to approach 
the auditorium and the sound system? 

You would, of course, cultivate 
alertness. Alertness means that you are 
aware of your ignorance and won't try 
to bluff anyone. Alertness also means 
that you arc aware of your talents and 
will vigorously use them. 

Since undetected faults could be 
fatal, you would, naturally, carefully 
check out as many things as possible 
before turning the system on, starting 
with the AC power right through all 
audio interconnections with nothing 
taken for granted. You would satisfy 
yourself as to grounding, shielding, 
appropriate impedances, correct pola­
rities, gain overlaps, gain settings, and 
microphone-loudspeaker sensitivities. 

Then, cautiously you would go 
out and listen to the room before turn­
ing on the sound system. You would 
look for deadly concave curved surfac­
es, excessively d,mgerous ambient 
noise levels, fiendish high level long 
delayed re11ection possibilities. One 
look at the environment may dictate 
bringing in the SWAT team (special 
word lists for articulation testing) or 
even the heavy artillery of lEF and 

SYSid analysis. 
Remembering that "its not the 

weapon but the man" that determines 
the outcome, you would approach the 
use of the tools at hand knowing that 
man analyzes with his mind, not his 
hands. 

Let's say you hear something 
strange. How do you listen? Is it fre­
quency dependent, time dependent, po­
lar dependent or some strange combi­
nation of them. You have been trained 
to "cup your ears" for polar depen· 
dence and you might even use the 
shield of Sonex to detennine exactly 
which direction the danger came from. 
Is it air borne or structure borne. Re­
maining aware of source, path, and re­
ceiver you search carefully for all of­
fending sounds. 

Having cleared the room it's now 
time to turn on the system. To mini­
mize danger you operate with the gain 
down and bring up one loudspeaker at 
a time. As soon as you have one loud­
speaker under control you turn it off 
and try the next. These guys are easiest 
one at a time. Once you have two loud­
speakers under control, turn them both 
on and see if they can be handled to­
gether. Never tum your back on a 
comb filter. Many are harmless, but 
some are deadly. 

Once you have all part'> of the ar­
ray up and working harmoniously with 
each other and their assigned audience 
areas you can turn the system over to 
its operator. 

Just as you are leaving the control 
room it hits you that you have never 
seen the operator before. It turns out 
he is a last minute replacement for the 
operator that you have trained. The 
feedback screech taking out all the 
high frequency drivers is the last 
sound you'll ever hear as your lifeless 
ears slump to the 11oor. 
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Professiona[ Services 
Acoustical Consultants may list their cards on this page. 
There is no charge. The only requirements are that you arc 
a full-time consultant, that you have attended a Syn-Aud­
Con seminar, and have <ill active subscription to the Syn­
Aud-Con Newsletter. If you would like to be on our Con­
sultants page, send in four (4) business cards for our file. 
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~MERICAN ~COUSTICAL ~SSOCIATES 
T) TJ V 

KENNETH B scm-r. P E 

POBox 987 
Powol1, Ohio 43065 
614/889-2899 

• ARCHITECTURAL ACOUSTICS 
• INDUSTRIAL NOISE CONTROL 
" COMMUNITY NOISE EVALUATION 
" SEMINARS &. EDUCATIONAL PROGRAMS 

<:(}MMUNICA TION ACOU~ rICA' 

k S()I)ND ENlilNEERINC 

eM STl!:WART 
CON~aJJ"I ANT 

A KIS . .'::I SIIOHIDIARY 

2:1 GHKIJ;N HgRON HD 
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/'v1onirpu/ 
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FRANCIS DANIEL 

ACOUSTICAL CONSULTANT 

201WEST89ST °NEWYORt< NY 10024°212/874-0590 

FAX SERVICE 212/724 378~ 

LARRY ELLIOTT ASSOCIAIES LTD 

COll~ullil1g in F.kC!ro;l(:OIl~!ic~ and Audio VIsual Sy~tcll1 I)('~ign 

Larry .1. Flliott 

Lk:arhhavcn 22A 

J.E. Mitchell and Associates 
Electronic and Acoustic 

Design, Analysis and Measurement 

Telephone 
(205) 823-9367 

2500 Chatwood Road 
Birmingham, Al 35226 

Profosslonal Sound 
Relnforooment Systoms 
Computer AkJod Deskjn 

~ "NcUSTOM ACOUSTICS ._ r -'V--' $;eclali5ts In Acoustical Technology 

POBox 4907 
Michael Redman Monroe, LA 71211 
Acoustical Consultant 318-397-2940 

Paoletti/Lewitz/ Associates Inc. 
ACOUS riC AL AND AUDIOVISUAL CONSULIANTS 

KURT M CRAHY 
CONSULTAN-I 

40 Cold Street San francisco 94133 (415) 391-7610 
fAX (415) 391-0171 

[)jX[]~ I':1E[)jfl S'r'STEI':1S 
IS! [)ESj[j~, j~L. 
Specialist In Consulting and 
Designing of Systoms and FacIlities 
for Communication Noods 

Fred L. Dixon 
Chief Designer 
(517) 626-6794 
FAX (517) 626-6795 
13701 Hinman Road· Eagle, MI48822 

,-----------------_.----- ~==-====================~ 

FARREL M. BECKER 
ACOUSTICAL CONSULTANT 

SOUND SYSTEM DESIGN • TEFTM MEASUREMENTS 

AUDIO ARTISTRY 
7915 WARFIELD ROAD 
GAITHERSBURG, MD 20879 

Syn-Aud-Con Newsletter 

(301) 977-5633 

Design 
Consulting 
(213) 665..(J700 

2041 N Commonwealth Ave 
Suite 107 

Hollywood, CA 90027 

WILLIAM THOMAS STREIBLE 

AUDIO. ELECTRONICS· CONTROL SYSTEMS· SPECIAL EFFECTS 
ARENA • FILM· TELEVISION· THEA TRE 

Towne, Richards & Chaudiere, Inc. 
Consultants in Sound and Vibration 

Herbert T. Chaudiere 

105 N[ ~if;lil Street Scali Ie WA 1)t)105 206/523-']3'=';0 

Philip Giddings. P Eng 

--~---------------~ 

AUDIO·} ELECTRO- ACOUSTICS.) PROJECT MANAGEMENT 

16 Wilkins Avenue Toronto Ont ,CanadaM5A3C3 (416)867-3978 
L-_______________ ~ 

r---------------.----------------, 

JOEL A LEWITZ PE 

LEWITZ AND ASSOCIATES 
AUDIO AND ACOUSIiCAt CONSULTANT0 

Richard Zwiebel 
Sen'(lTDes,sncr 

_ The Joiner-Rose Group,Inc, 

Comultants in Acoustic and Communication 1 cchnologies 

4125 Centurion Way 
Dallas, cI cxa~ 75244 

(214) 392-7800 
Fax: (214) 991-3781 

ARC 

AUDIO REINFORCEMENT CONCEPTS 
ACOlJS I JCS CONSULTANCY F.. SOUND SYSTEMS DESIGN 

MI\RCELLO CHaCE 

20124 Mil ANn VIA VIII. rtlHNO 37 TEL 0:..' I OnUHG10 - p , 02847180102 

ACOUSTICS ELECTRONICS 

EUGENE T PATRON IS, .JR. 
PH 0 

(AAAS AES APS SMPTE) 
SCHOOL OF PHYSICS 

GEORGIA TECH 
ATLANTA GA 30332 

BUS (404) 894-5237 
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RPG DIFFUSOR SYSTEMS, INC. 

SYN-AUD-CON SPONSORS 

Syn-Aud-Con receives tangible support from the audio industry. Nine-
teen manufacturing firms presently help underwrite the expense of pro-
viding sound engineering seminars. Such support makes it possible to 
provide the very latest in audio technology while maintaining reasona-
ble prices relative to today's economy and to provide all the materials 
and continuing support to all graduates of Syn-Aud-Con. 

Personnel from these manufacturers receive Syn-Aud-Con training 
which provides still another link in the communications circuit between 
the ultimate user and the designer-manufacturer of audio equipment. 
Theyare "in tune" with what a Syn-Aud-Con grad needs. 

Their presence on this list as a Syn-Aud-Con sponsor indicates their de-
sire to work cooperatively with you in professional sound. 

(, 

AItec Lansing Corporation IRP-Professional Sound Products 
Benchmark Media Systems, Inc. Innovative Electronic Designs 

BIAMP Systems, Inc. Intersonics, Inc. 
Community Light & Sound, Inc. JBL ProfessionaIlUREI Eloctronics 

( 
Crown International RPG Diffusor Systems, Inc. 
J. W. Davis Company Renkus-Heinz Inc. 

Electro-Voice, Inc. Shure Brothers Inc. 
FSR,Inc. TOA Electronics 

HM Electronics, Inc. West Penn Wire Corp. 
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UWEST PENN WIRE 
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