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EXCIHANGE O IDEAS

I met a man with a dollar
We exchanged dollars
1 still had a dollar

I met a man with an idea
We exchanged ideas
Now we cach had two idecs

Synergetic: Working together; cooperating,
cooperative

Synergism: Cooperative action of discrete
agencies such that the total effect is greater than
the sum of the two eltects taken independently
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About the Cover

IED - Electronic Innovators of Intelligent Sound Systems

[t is becoming apparent to all in this industry that the wave
of the future is intelligent sound systems. The audio needs of
today's complex public facilitics can no longer be served by
the methods of the past, but require a level of technology equal
Lo or exceeding that used elsewhere in the venue.

Just over a decade ago, a group of individuals in the Louis-
ville, Kentucky area recognized this need and pulled together
the talent and resources to meet it. The result was Innovative
Electronic Designs, or [ED. Company [ounder Hardy Martin
cnvisioned a building block approach to system design, which

would free the designer to construct a neceded system compo-
nent from an assortiment of task-specitic modules. The modu-
lar approach would allow the custom design ol the signal pro-
cessing chain for virtually any application.

The company's [irst project was an automatic mixer for
IBL. With the success of this project, Martin's tacility in Lou-
isville began its transformation from a renovated house to a
state-ol-the-art manufacturing facility. The JBL project was
followed by a coniract to build a digital audio recorder for
Columbus Airport, something which had never been attempled
for this purposc.

With the implementation of a custom IED system, the Hoo-
sicr Dome (now the RCA Dome) of Indianapolis became the
first sports arcna in the nation with a computer-controlled sound
system. The system could be completely reconfigured for any
purpose from a computer keyboard, which saved countless
hours of sctup and calibration. As word of IED's innovative

abilitics spread, the company soon became the vendor of choice

for airports, convention centers, arcnas and other large venues
worldwide.

Driven by rescarch and development, the company found
many ways Lo expand the capabilitics of it's systems through
intelligent electronics. Their automatic mixers can discrimi-
nale between program malerial and background noise, a capa-
bility which has alluded most others. The UDAPS system
brought compulter control to a new level, allowing the design
and implementation of the entire system (o be carried out on
the computer screen.

The company's success in a market that it virtually created
has led to many additions and expansions to the Louisville
facility, including the recent purchase of the office building
next door. Few passers by would believe that the historic home
and landscape viewed from the street houses a modern elec-
tronic manufacturing facility.

IED Vice President of Marketing Tom Roscberry is quick
to point out that it is the simple things that have built the com-
pany. Reliability is a key concern for airports and sports are-
nas, and the company has devised extensive methods to test

it's products prior

to installation at a
site. This exten-
sive and redun-
dant testing has
led to a faiture

rate that is one of
the
lowest. Another

industry's

factor is training,
which TED pro-

motes

and e Hardv Martin, Don, and Fd Young at NSCA
quires for its de-

signers and installers. Their modern in-house training lacility
is the site of regular seminars designed to equip the dealer struc-
ture for the proper implementation of IED products.

IED has established itself as a world leader in sophisti-
cated sound systems. The company's commitment to R&D,
testing and training will assurc its position in the market for
well into the next millenivm.  PB
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"'On the Road'' SEMINARS 1995

Sept. 20-22, 1995
The Central Complex
Fall River, Massachusetts

Nov. 27-Dec. 1, 1995
Polynesian Cultural Center
Laie, Oahu Hawaii

Located about 40 minutes from Boston, the Central Com-
plex is a turn-of-the-century cathedral that has been renovated
into a conference center. Syn-Aud-Con has chosen this his-
toric facility as the site of a fall sound enginecring seminar in
an cftort to respond to requests from audio practitioners for
more "hands-on" training. In addition to our regular cirriculum,
the Central seminar will include:

Teaching and demonstration of acoustic fundamentals us-
ing both our auditorium simulator and the very reverberant
cathedral.

Participation in the setup and calibration of a sound svs-
tem in the cathedral that will include both single-source and
distributed loudspeaker systems.

Instruction on sound system calibration featuring our new
"gain structure " workstations. Attendees will learn system cali-
bration using basic instruments and listening techniques, and
how to document their work using the decibel.

Instruction and demonstration of proper synchronization

and equalization techniques to enhance system performarice.

The Central seminar will be a "roll up your slecves” ap-
proach to Icarning audio and acoustic basics, so come prepared
to be involved. A continental breakfast is provided, as well as
lunch cach day. A block of rooms has been reserved at the
nearby Days lnn for seminar attendees. Don't miss the oppor-
tunity to participate in this special Syn-Aud-Con "On the Road"

seminar.

How about a chance to combine a sound engineering semi-
nar with a vacation in paradise? The Polynesian Cultural Cen-
ter will serve as the site tor a winter "On the Road" seminar,
allowing attendees to learn audio and acoustics while relaxing
in the beautiful setting of the istand ot Oahu. Two class sched-
ules will be available, which will include a 5-day "morning
only" format, and a two and onc-hall day format. Classes will
be held in the Omnimax theater at the Center.

Regardless of which format that you choose, you will re-
ceive a thorough exposure to the principles sound system de-
sign, and plenty of "hands-on" (raining in design, installation
and calibration practices.

A Syn-Aud-Con seminar serves as an introduction (o a life-
time of study in audio engineering. Over 9000 "grads” in 23
years have helped place Syn-Aud-Con at the forefront of au-

dio education.

Classes will be held at
the Omnimax Theater at
the Polynesian Culteral

Center

4 Summer 1995
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SEMINARS AT THE FARM SEMINARS ON-THE-ROAD
SEMINAR CENTER 3-Day Seminars - $550

3-Day Seminars - $550
"The Farm"' - Norman, IN O Sept. 20-22 Fall River, MA (Near
Boston)
This special 3-day seminar will be held in a newly
renovated century-old cathedral/conterence cen-

[1 Sept. 14-16, 1995 ter, and will include an entire day of "hands-on"
training.

[ October 12-14, 1995

O Nov. 27-Dec. 1 Laie, Oahu Hawaii
Hosted by the Polynesian Culteral Center, this
seminar will be held in an Omnimax Theater, and
will conclude early each day to allow the attend-
ees to enjoy the islands.

Only a few openings lefi!

Classes at "The Farm" are limited to 12 attendees; An
experience you will never forget!

Our 1996 Seminar Schedule is Under Construction...

1996 will be another active year for Synergetic Audio Concepts, both "On the Road" and in
Southern Indiana. Next years class schedule will include:

3-Day "On the Road" Classes

San Francisco, CA
Lansing, MI
Atlanta, GA
Boston, MA

3-Day Southern Indiana Classes

March
May
July

October

Whether you need a full overview of the art and science of audio, or just a "refresher” course, a 1996
Syn-Aud-Con seminar will give you the theory, application, and "hands-on" training that you need
to excel in today's marketplace.

Syn-Aud-Con Seminar Information 1-800-796-2831

Syn-Aud-Con Newsletter Volume 22, No. 4




The 1995 Farm Environment

Farm Walks and Talks...

I was recently asked it what |
wrote about walks around the farm
was really true or was it poctic li-
cense. Let me assure one and all
that what I write about those
walks, the creatures we encounter,
and the scenes we witness are all
true and accurately recorded. Have
you ever seen a cat that chases its
tail vertically instead ot horizon-
tally? Our new Callie does. She
loops completely around the back
of the dining room chair in pur-
suit of her own tail. While she's
cngaged in this hectic activity,
Rascal says prayers in front of the

wood stove. No doubt prayers for
fat [ceble birds on warm summer
days. Our deer population is ex-
ploding and will need cropping in
the coming years. Neighbors call
them "rats with ears.” Driving
home recently we saw two coyotes
hunting in {ull daylight just a few
miles north of us. We earnestly
pray that those who want to pro-
tect predators get to live with s
them. dbd
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= Scenes from NSCA 1995

The NSCA provides the sound engineer and consultant with
the best exhibits and information flow of any of the shows we
arc aware of. Technical societics suffer from what Babbage
described as "Occasionally a few simply honest men are to be
found upon a commitice, they are useful as adjuncts to give a
high moral tone to the cause, but the rest of the committee
usually thinks of them as bores, and when they differ from the
worldly members, it is usually whispered that they are crotch-
ety fellows, and further that "an abject worship of Princes and
an unaccountable appetite for Knighthood are probably un-
avoidable results of placing sccond-rate men in prominent po-
sitions.”

The NSCA has avoided technical papers, awards, and much
other nonsense that attend large industry organizations and have
concentrated on being a show where equipment can be seen

and sold.

Kenton Forsvihe and Don discuss loudspeaker design

To Carolyn and I the NSCA has an cven more important
function - people. The NSCA is the meeting place where the
manufacturers that are moving and shaking our industry come
together with the consultant, planners and the men and women

who will do the installations.  dbd

i ¢

Community's Todd Rockwell gives Don an overview of a curvent project
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Auralization

Day three of our India-
napolis Syn-Aud-Con
seminar was conducted by
Dr. Wolfgang Ahnert ot
Germany. As well as be-
ing one of the leading ac-
ousticians in Hurope, Dr.
Ahnert is well known as

the developer of the
EASE room/sound sys-
tem modeling program
the EARS aura-

lization program. The at-

and

lendees were able to ex-
perience the current state of his work in thesc two areas, and
what an cxpericnce it was! EASE has undergone a major revi-
sion, adding to its already vastarray of capabilites. EARS gives
the designer the ability (o listen to the room models created
with EASE. The required intense mathematical calculations

once required hours of computation time, but the attendees of

the seminar were able (o listen to the room models in real time!
DSP technology has evolved to the point where the convolu-
tion of dry signal and room response can be carried out in a
very short interval of time. This means that any sound source
can be played through the room model and evaluated.
Hardware requirements for real-time convolution is exten-
sive at this point. Dr. Ahnert used two pentium computers and

Dr. Ahnert at Indianapolis

DSP boards from Lake Engincering. If this scems inaccessible
to most users, keep in mind that only a few ycars ago this type
ol sctup was needed Lo perform TEF measurements, which we
now do with a notebook computer and a one rack space pro-
cessor. In fact, some of the atiendees were present at the early
TEF demos and commented that we were sceing in the EARS
setup the birth of another giant of a sound system tool.

My advice (o all of our seminar attendees is to prepare for
the next age of design tools. This means becoming familiar
with drawing in Autocad and becoming proficient with com-
puters. There is a respectable crop of system design programs
in existence today, most of which have demo disks available
at no charge. Todays csoteric devices will be tomorrows tools.

We watch with great interest the work of people like Dr.
Ahnert, knowing that their advancement is our advancement.

pb

B

David Kennedy, Dr. Ahnert and Don Wesner examine the EASE program

THE FORREST GUMP OF AUDIO?

A recent letter from Dr. Sidney Bertram, a man I have im-
mense respect for as a mathematician as well as a friend, left
me feeling like the Forrest Gump of audio. He wrote:

In your “Point-Wave Duality,” first paragraph: “A single

”»

point in time” is a single point in time, period.

Further on he corrected me on the interpretation of the ana-
Iytic signal with:

You still show confusion over particle pressure and par-
ticle velocity, In a propagating wave these are in phase. The
pressure gradient is proportional to the acceleration; not the
velocity. The pressure and the velocity are 90 degrees apart in
a standing wave.

Finally, T end up in august company as he also corrects
Richard Feynman on mirrors:

To me, Feynman was not at his best when he described
mirror images.... his explanation is far too complicated. The

following is, I'think, simpler (it is certainly less wordy.)

Mirrors show up/down and lefi/right as they are (left on
the left and up above) but show the front to back reversed. The
imdge therefore faces the wrong way with respect to its lefi-
right characteristics, so they are not on their expected sides.

Pat, Carolyn and I encountered a multiple mirror display at
the “Residence™in Wursburg, Germany where we saw our left/
right, up/down and our front/back in proper perspective (i.e.,
we saw ourselves from the rear in spite of facing the first mir-
ror.)

The Heysers. Patronis’ and Bertrams of this world ave truly
marvelous to associate with. It°s akin to being ‘with Fangio,
Moss, Clark and other world champion level race drivers, or
with a Bill Gates in software. Two things bappen. One, you

stay humble; two, you learn a lot.  dbd
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Weights and Measures

Furlongs per Fortnight...

Itis not the measurement system that is important, but the
proper sclection and application of a system based on the
problem at hand. The U.S. (English) system has a uniquc
advantage over the S. I (metric) system in that we have the
identity of the speed of sound being about | footl per milli-
sccond. I have often heard Don say that it doesn't matter if
you choose "furlongs per fortnight” as long as you know what
you are doing with it.

Each period ol history has produced a mcasurement sys-
tem that worked for the problems of that age. The ancicnt
Babylonians gave us the cubit, which was defined as the dis-
tance {rom the e¢lbow to the fingertips.

The Romans made important contributions to the devel-
opment of weights and measures. They used a basc-12 sys-
tem and divided both the foot and the pound into 12 unciae
(“parts,” trom which were derived the words inches and
ounces).

During the Middle Ages, after the fall of the Roman Em-
pire, many variations in weights and measures developed in
Europe. Ditferent standards, and sometimes ditferent units,
were used in the various regions, towns, and guilds. An ex-
ample of the lack of uniformity can be scen in the directions
for cstablishing the length of a rod (“rood™) as given in a
L6th-century German treatisc on surveying: “Stand at the door
ol a church on Sunday and bid 16 men (o stop, tall ones and

small ones, as they happen to pass out when the scrvice is

finished; then make them put their lelt feet
onc behind the other, and the length thus ob-

tained shall be a right and lawful rood to mea-

/!

sure and survey the land with, and the 16th k ! b

part of it shall be a right and law(ul fool.”
Many units of measurement and

their English names can be traced to
the Middle Ages. The word acre de-
veloped from a word for “ficld.” The!
furlong was originally a “fturrow long,”
the length of a plowed strip of land in
the division of medieval manors. The rod
originated [rom the length of the pole used by a plowman to
measure a furrow. The yard (from gierd, meaning “twig” or
“measure”) represented the length of a man’s arm.

As devised by the Academy, the basic unit of the metric
system was the meter (a name taken from the Greek metron,

3

meaning “‘a measurc”). The meter was defined as one ten-mil-
lionth of the length of the meridian that passed through Paris
from the North Pole to the cquator. Other units, including thosc
ol capacity (volume) and mass (weight), were defined in terms
of the meter. The gram was defined as the mass of one cubic
centimeter of water at the temperature of its maximum density
(4 C). The cubic decimeter, commonly called the liter, was
the unit of capacity. The metric system was established as a
base-10 system, with prelixes to indicate multiples and divi-
sions of the basic units.

It is fitting, as we ncar the advent of the 21st century, that
this age makes a contribution to the measurcment systems used
by mankind. Middle Atlantic Products, an innovative supplier
and manufacturer of rackmounting products, has sealed their
place in history by making official a unit familiar to the sound
industry, the rack space. Their retractable tapc measure is cali-
brated in inches on one edge and rack spaces on the other. No
longer must you try to divide by 1.75 to size up a needed rack.
This is sure to become standard cquipment for audio people
cverywhere. You can get a "rack ruler” from Middle Atlantic
Products, or from Syn-Aud-Con (sec attached brochure Re-

sources for Sound People).  pb

Did you know...
That one mile equals 3.62x10* rack spaces?

The distance around the earth is approximately
8.68x10" rack spaces?

That Indy cars travel in excess of 7.2 million
rsph (rack spaces per hour)?

That the deer tick measures a mere 69 mrs
(millirackspaces)?
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Real-Time Convolver Uses Off-The-Shelf DSP Hardware

Signalogic has announced the release of version 1.6 of the
Real-Time Convolver, an add-on to the company’s
Hypersignal-Acoustic software package that allows long im-
pulse responses (filters) to be applicd to sound inputs in real-
time. Depending on the DSP/analog hardware used, real-time
sampling rates range from 8 kHz to 48 kHz, and filter lengths
from 500 to 25,000 points. For example, a pre-packaged sys-
tem offered by the company, based on the National Instru-
ments AT-DSP2200 board, is capable of applying a 10,000
point filter to stereo 44.1 kHz sound data in real-time. The
Real-Time Convolver allows cither mono or sterco operation
with onc or two dilferent tilters. A mode is also available that
processes \WAV or TIM liles. Filters can be supplied from
outside sources or created with Hypersignal-Acoustic’s built-

Hypersi§

| Acoustic

Wanelary Filoes,
1 Conteot Hilter Cosflicienis
At THiie

§ file ata
3 AT (sl

. O the Shel
P W ; BSPAnalog Hartware

Real-Time Convolver is a sofiware produce that works with a
DSP card in your PC.

in Dilference Equations, FIR/IIR Filter Design, or Equaliza-
tion functions.

Typical applications include 3-D sound, various real-time
sound simulators, precise real-time equalization, and impulse
responscs gathered from on-site or scale-model acoustic mea-
surements or created by architectural “imaging” programs.

When combined with Signalogic’s convolution algorithms,
off-the-shelt DSP boards oflfer performance comparable to
dedicated convolution instruments, but at a fraction ol the cost.
An excellent example of the value now available in off-the-
shelf DSP/analog hardware suitable for acoustic/audio appli-
cations is the National Instruments AT-DSP2200 analog 1/0
with 92 dB typical dynamic range, and 384k x 32 of zero wait-
state SRAM. With the AT-DSP2200, a 10,000 point filter can
be applied in real-time to stereo sound data at 44.1 kHz. At
lower rates, or with mono operation, filter lengths up to 25,000
points are possible. The Real-Time Convolver also supports a
range of other of[-the-shelf DSP/analog hardware which offer
avariety of cost-performance trade-olfs, including Aricl, CAC,
and Signalogic boards. In all cases, a higher amount of DSP
chip external memory (SRAM or DRAM) on the board trans-
lates to longer filter lengths.

The Real-Time Convolver package requires Hypersignal-
Acoustic software, a supported DSP/analog hardware type,
DOS 5.0 or higher, and at lcast a 33 Mhz 80386 machine with
4 Mb or more of memory. Single-unit Real-Time Convolver
price is $495. Single-unit Hypersignal-Acoustic price is $1489.
Single-unit National Instruments DSP/analog board (includ-
ing 384k x 32 SRAM) price is $3095.

Technological Terrorism

The news has been [ull of the misuse of tertilizer in Okla-
homa. Our hearts go out to the victims of such a crime.

Recently in the Wall Street Journal some journalistic ter-
tilizer made the claim that Bose developed auralization. Dr.
Ahnert has pointed out hat the word “auralization” was [irst
cmployed in Germany in 1935.

Syn-Aud-Con demonstrated auralization at the Cincinnati
NSCA back in 1990. Our demonstration was of work done by
Sam Berkow and others at that time. We witnessed auralization
ol 1710 scale models during our carly European visits as well.

Kudos to Bose for another marketing victory, but the ma-

jor length article in the Wall Street Journal docs shake my
taith in the accuracy of their repotting.  dbd

10 Summer 1995
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Lessons Learned from Age...

Older people can look back at what they believed and what
they did when they were young. The young have no way to
look forward to their futare. It seems that God programmed
the young to ignore their clders, perhaps in order to allow a
few new ideas to actually come to fruition now and then. Age
teaches that in spite of the nearly unquenchable enthusiasm of
youth, few are chosen to innovate and those few more often
suffer than succeed in their own lifctime.

The material minded scientist often is convinced God does
not exist and consequently fences him or herself out of the
healing that intelligent belief in a beneficent first cause can
generate in the human mind and body. The emotional, non
rigorous, approach to life misscs a great deal of the underlying
order that disciplined thinking generates.

Agc tcaches that specialization is necessary (o achieve dif-

ficult goals but that generalization is prerequisite to living a

Prom the pew o

Do Davis

totally harmonious life.

Age teaches that what men and women label as God and so
poorly deline does intervene in individual lives it sought sin-
cerely. It’s a case of “Speak God, your servant listeneth” not
“Listen God, you servant speaketh.”

Dick Heyser used to say that nature has no preferred frame
of reference, but is expressible in all of them. So too spiritual
things have no preferred frame of reference, but are accessible
to all who Iearn to listen.

Age teaches that youth is largely a “send circuit” whereas
age is more likely to be a “receive circuit.” Age teaches that
living to be older is a miracle of just missing event after event
that could have terminated you. Youth teaches us that we dared
everything and still survived, so age knows that there is really
nothing to fear except ridged thinking, unwillingness to learn,

self righteousness, and failure “to keep on keeping on.” dbd

A Truly Reverberant Field

The Sabine equation and its derivatives—ecritical radius,
critical distance, critical frequency, the Hopkins Stryker equa-
tions and myriad of other useful equations all depend, for real
accuracy, on a truly reverberant sound [icld. A truly reverber-
ant sound field is one that is homogenous, mixing, ergodic,
with equal probability for sound curving from all directions at
an observers position. Such sound ficlds can occur in ancient
huge cathedrals, very large arenas and other very large, hard
surfaced but diffusing spaces.

The majority of acoustic spaces where sound systems are
installed, do not generate such reverberant sound fields at lev-
els significantly higher than the ambient noise level. Therc-
fore, the classic, quite accurate equations, when used correctly,
become less and less accurate in proportion to the missing re-

verberation.,

A Word About Levels
When a sound source, be it talker, sound system, or noise
maker, emits energy into an acoustic space, the following lev-

els arc generated:

l. Direct Sound Level I |

o

Carly refllected level L
Reverberation Level L,

Rl

Ambient noisc level Ly

In sound system design we are rarcly interested in rever-
beration time (i.c., RT,~ the time, in seconds, it takes sound to
decay in level by 60 dB), but in the level of the reveberant

sound field L dbd

Did you know...

That one square rack space equals 33.25 inches?

That a 14" pizza contains 4.67 srs (square rack
spaces)?

Syn-Aud-Con Newsletier
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Loudspeaker Basics

Directivity control is one ot the most power{ul tools avail-
able to the system designer. Whilc we readily employ dirce-
tional control techniques in many areas ol cveryday life, this
valuable tool is otten overlooked in sound system design work.
Life as we know it would not be possible without pattern con-
trol. Just imagine what your bathroom would look like if the
shower head were omnidirectional. Can you imagine any uscs
for an omnidirectional paint spray gun? How would your car
headlights work if all directivity control were removed?

Now that you have had some food for thought, let us con-
sider the value of this tool for sound system work. When deal-
ing with directivity in the field of acoustics, it is usetul to con-
sider as a device of reference a perfectly omnidirectional ra-
diator. If such a device could exist, it would radiate sound in
all directions cqually, regardless of trequency. It is common
practice to refer to a deviee’s directivity in terms of a directiv-
ity factor, often called “Q.” An omni device would have a Q of
unity. If we placed our omnidirectional radiator against a large
boundary (size exceeds lowest wavcelength of interest), we could
limit its dispersion to half of a sphere, or a hemisphere. Such
an implementation would yield a Q of 2. The result is that the
same energy is confined (o one-half the area, which effectively
doublcs the energy per unit area. Placed at the junction of floor
and wall, the Q is increased to 4 (same energy confined to one-
fourth the area resulting in a 4 to 1 increasc). If the device
were placed in a trihedral corner (for instance, where the floor
and two walls meet), the radiation pattern is limited (o one-
eighth sphere, for a Q of 8. It becomes apparent that as we
confine the radiation of a give amount of acoustic cnergy, the
intensity (sound per unit area) increases.

With this groandwork laid, the axial Q ol a device can be
described as the increase in on-axis intensity that results [rom
confining the radiation of sound from a transducer, when com-
pared to omnidirectional radiation of the same acoustic power.
Normal practice is to convert these values to decibels, allow-
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Directivity factors are useful in
establishing the needed
direct-to-reverberant ratio

at a listener position

ing comparisons to be made via addition and subtraction rather
than multiplication and division. This also yiclds the resultant
increase in loudness at a listener position afforded by control-
ling the radiation pattern.

Sound System Engincering provides us with a formula for
Q factors of ideal devices, given the angles of coverage. The

formula 1s as follows:

180

Q= R
arcsin|(sin — )}(sin —)|
2 2

where 0 is the horizontal coverage angle
and ¢ is the verticle coverage angle

For instance, for a 90 x 40 horn:

L 180
Q= 9 40
arcsin| (sin—)(sin - )|
2 2
Q=128

The formula yields the highest possible average Q for a
device. Q is always for a single point in space, even though
many points can have the same Q. The perfect device described
by the formula has the same Q at every angle that lies inside of
its coverage pattern. Measurements on real-world devices will
typically be higher than the ideal on-axis (where the most en-
crgy is focuscd), and lower than the ideal at the limits of cov-
crage (-6dB points) by a factor of four. Il onc were to average
the Q across the entire area of coverage (the arca included within
the -6dB angles), the resultant average QQ for a real-world de-
vice will always be less than the ideal number indicated by the
formula. We like to use the PHD program to examine the Q for
a given radiation angle. For speech systems, it is desirous (o
have a positive direct-to-reverberant ratio at all scats. This can
be achieved by loudspeaker proximity (distributed systems),
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or by directivity (single-source systems) or some combination
of both.

Axial directivity factor (Q) ...... 15.36
Directivity index (DI) ..coocsveeeeee. 11.86 dB
Energy Distribution:
3 dB Horn Contour ......uweeeee 57.5 %
0 dB Horn Contour ....c.ueeree. 17.4 %
9 dB Horn Contour .......cccneee. 10.0 %
12 dB Horn Contour ... 6.1 %
15 dB Horn Contour .......veeen. - 3.4 %
Approximate 20 dB Contour ...... 2.6 %
Remaining energy ..o 3.0 %
(To 180 degree 40 dB Contour)

Figure | - Axial Q value from measured data, as calculated by the Q-Plus
module of PHD. Data is for an Electro-Voice HP9040 horn

Q’s of real-world devices

Directivity lactors are useful to the system designer be-
cause they allow control over the cnergy ratios that will exist
at specific listener seats. We find that the Q factors of many
devices are well defined and very consistent over the angles of
coverage. By consistent, we mean that the highest Q is on-axis
and the Q drops predictably as one moves off-axis. Some de-
vices have very random radiation patterns, and therefore do
not lend themselves to meaningful Q ratings. While such de-
vices can produce acceptable results in some applications, it is
not advisable to attempt application of statistically based for-
mulas or computerized system design methods to devices that
lack consistent and uniform coverage patterns. Such attempls
tend (o make one angry at the computer rather than the device,
to the point of abandoning computer modeling as a useful de-

sign tool.

Directivity at Low-Frequencies

Dircctivity control is a wavelength-dependent parameter,
meaning that as the sound gets larger (lower in frequency), it
requires bigger and bigger waveguides (horns) to control where
it gocs. If we look at a the audible passband as stretching from
20 Hz to 20000 Hz, it divides nicely into three decades. Figure

Frequency Span Wavelength Range Required Waveguide Size
6.8 to 0.68 inches 7"
3 P
2000 to 20000 Hz (17.2t0 1 7 om) o
200 to 2000 Hz 5.65to 565 feet 56
(172t0 17 m) > t7m [
20 to 200 Hz 56 5 to 5.65 feet 56
— le——
(172t0 172 m) 17m
L.

Figure 2 - Approximale waveguide size for each decade of frequency
fel ¢ g
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2 shows the approximate waveguide dimensions required o
control cach of thesc decades. It becomes apparcent that most
commercially available devices do not attempt to control di-
rectivity at low frequencies with waveguides. An exception is
the Leviathan 1I [rom Community, a coaxial full-range system
with pattern control approaching 100 Hz (the mouth of the
large hom is nearly 8 feet across). At low frequencies, some
dircctivity control can be accomplished with arraying tech-
nigues, such as stacking multiple devices. Figures 3 through 5
show some coverage simulations done with the EASE pro-
gram from Renkus-Heinz. Notice that directivity is increased
as low-frequency devices arc stacked.

Prudent control of directivity leads to better coverage,
higher mtelligibility, and vastly improved gain-before-feed-
back in sound systems. pbh

L3 L3 el

| UL FREYE
o
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4

Figure 3 - Top view of the horizontal radiation from a single low
[requency cabinet at 125 11z

Figure 2 - Top view of the horizontal radiation of two low frequency
enclosures placed side-by-side 2" apart
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Figure 3 - Top view of the horizontal radiation of four low frequency
§ ! ) )
enclosures placed side-by-side 2" apart
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20th Century Problems

Magnetic Fields

We have a high tension power linc on our tarm which runs

about 300 teet [rom the farm house where [ grew up (instalied
in the late 40's by the power company.) Recently we were in-
formed that crews with very heavy machinery would “rebuild
the 138 KV line which crosses your property.”

Red tlags began to wave as to whether they were planning
to increase the voltage of the line, especially since reading
Today’s View of Magnetic I'ields in the December 1994 issue
ol IEEE Spectrum. We sent the article to PSI and asked them
to measurc the line before and after the “rebuilding” of the
line.

Itis a 12 page article and worthy of reading. It changed a

few of my habits. The subject is controversial:

Critics of the biological work claim that it makes no
senye for biological effects, admittedly present in the labora-
tory, to show up in the human body. since many of the field
levels studied are below the body’s own internal level of elec-

tromagnetic noise. However, it may be that the body can de-

tect the coherent pulses of power-frequency fields in the midst
of random noise, (underline mine -cd) and laboratory work to

test the concept of noise is underway....Some biologists say the

body’s wavs of sorting signals from noise are not fully under-

What you don't know can hurt you.

VDTs. (When you need to replace a VDT, consider a monitor
that meets the Swedish standards for low ficlds.) Editor’s note.
1 turn off my monitor now when I am not using it. And [ am
extra careful to keep my cats from sleeping on the monitor,
though backs and sides are worse.

#Sitting at least two meters away from large television
screens.

*Checking the background ficld at your home. Most U.S.
utilities will provide this service free upon request.

The article goes on to mention that incorrect grounding
and shunting of neutral current allows current to get out of
balance and generate high fields. Grounding connections to
water pipes, depending on their placement, can produce sig-
nificant fields, especially if the return current loops around
the house instead of going directly in from the street.

I could go on for 12 pages. We can wish that the IEEE
Spectrum would issuc a CD-ROM. It is one of Don’s lavoriile

magazines. epd

P .
—

S
N

stood... ‘\I

The article has a checklist of prudent avoidance .\< ‘
ol field exposure: SAA T A e

*Replacing electric bedding (blankets, mai- e
tress pads, or waterbed heaters) with down M’;@}M
comforters.... >\‘<

*Moving clectric clocks oranswering ma- /lis‘ ! L
chines from the night stand to a dresser at least
1.5 meters [rom the bed. Look for other ap- | "\:\Qi

Cr

\V/

pliances with small motors that may be necar
at hand for extended periods of time and keep

\
K%

/

them at a distance. ‘ 7 ,-I;:‘v\:&\-\ . | SR A
*Moving beds from walls with major ap- 3 }‘Q\ : - ' /”Q\
pliances on the other side and from measured /L?\@\ I&.A\
hot spots. (The article mentions later ot the \ A /V \\
X IX

head of his son’s bed touched a wall where
the electric wiring entered the home, an elec-
tromagnetic hot spot.)

ESitting at least an arm’s length away (rom

14 Summer [995
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Finding R from
Voltage Measurements

In evaluating an amplifier we would like to know its source
impedance value at its output. (i.e., what kind of a sourcc is it
to the following device.)

If we have an impedance bridge, we can simply connect it
to the amplifier output (all level controls zeroed) and read it
directly. If we have only a voltage recading device, we can do
the following:

Rs
AVAVAV

e S P —

L
(v)
[

S {

By adding a known resistance value to the output and mea-
suring the change in voltage. Becausc the following is true:

E - E‘Q ;B ADD
< ADD T

Ry +R
we can simplify it to read:

E
Ry = RADD(E_Q“ =1)

ADD

This technique is useful with all types of amplifiers includ-

ing the extremely low impedance power amplifiers outputs.
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Multimedia Education

DAVID MACAULAY.

e

Yes,
Learning

Can Be
Fun!

Have you ever had the desire to learn more about the gad-
getry that surrounds us, but didn't know where to begin or where
to look? A lTong-time favorite book of mine is called The Way
Things Work by David McCaulay. The book takes a light, prac-
tical approach to explaining the physical workings of many of
the things that we have made ourselves dependent upon in this
age of instant gratification.

As sometimes happens in life, something good just got
better. The book is now an interactive, multimedia CD Rom,
and this learning adventure is now full of sights and sounds
that will make learning even the most mundane subject an ex-
perience. 1 highly recommend this for your CD Rom library
(You do have a CD Rom library, don't you?). If not, this is a
good choice to begin one with, Major topics include: History,
the Principles of Science, Inventors, and Machines.

The CD contains over 1,500 screens and pop-ups, more
than 1000 illustrations, more than 300 animations, 60 minutes
of audio, and 70,000 words. Available {rom most softwarc
vendors, The Way Things Work sclls for about $45.00.

LOUDSPEAKER COvirts
- the electrical signals
from an amplificr inte sound
A coil of wire sits ingide a
permanent magnet, When an
alermatin Hows in the
wire, the coil becomes magnetic,
As the cureent Haws back and
torth, the two magnets attract and
tepel eack nthee, mueving the col in
and out. This vibeates a thin cone,
which moves the air to create sound.

SIGNAL RO .

An excerpt from David McCaulay's The Way Things Work

Volume 22, No. 4 15



Mathcad Ouarterly
Clarification of % Alcons

[Lastissue I made an attempt at clarilying the %Alcons for-
mula published in Sound System Engineering, and correlating
it with the algorithm used by the TEF 20 to calculate %Alcons
from measured values. My apologies for the obvious typo in
the TEF 20 formula. Here again is the Sound System Engi-
neering formula (from Mr. Peutz) and the TEF 20 formula (also
from Mr. Peutz). The graphs display the results of the formu-
las for various direet to reverberant ratios. Thanks to Bruce
Olson for his excellent graphing routines for Mathcad.

Also pictured are some measurements made at various re-
lationships to critical distance. The graph at the bottom is [rom
Mathcad, and represents the solutions to both %Alcons for-
mulas solved and plotted simultaneously. Note the excellent
correlation between the measured values and the Mathcad val-
ues. What remains is to score a live listener group under these
conditions to see if the results correlate with the measured and
calculated values.

Special thanks to George Augspurger for initialing this
entire discussion, bringing the errors in the formula to my at-
tention, and for his interest in "clearing the fog" on this contro-
versial subject.

Finding %Alcons from Acoustic Parameters

MAGNITUCE (a>

& il N
l u“"
!
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Figure | - TET 20 %Alcons measurement well within critical distance.
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Figure 2 - TET 20 %Alcons measurement near critical distance.
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Figure 3 - TEI' 20 %Alcons measurement beyond critical distance
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Solutions to both formulas plotted simultaneously in Mathcad.
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Research and Development

The Disc Project

Quantifying the process of diffusion will increase the accuracy
of computer room simulations

To provide a fast and accurale measurement of the direc-
tional propertics of scattering surfaces, RPG Acoustics Rescarch
has developed a new high angular resolution, lixed multi-mi-
crophone polar measurement system using a Maximum-Length
Sequence [ast Hadamard approach, which offers 70 dB of dy-
namic range. The measurement hardware is based on Techron's
TEF 20 DSP, which samples at 48 KHz. Fig. 1 shows the 486/
50MHz computer, 48 channel Audio Precision audio switch-
ers, TEF 20, and Crown Macro Relerence power amplificr.
The photo shows the 1/5 scale setup at RPG with the B&K
source loudspeaker with Kimber Kable, QRDX scattering sur-
face and 37 fixed
Crown GLM-100 mi-
with

crophones,

LOLDSPLA RERAICRUPHONE RESPONSE

Wireworks cabling,

it ace. The mea-
n pla I't

AR SUE S ST | CNE R T

BACKGROGAL RESPONNE,
i

surement system is
networked (o a

FARE WINGOW: 3

rewritable magneto-

| RACKORUCSH RESPONSE WO Sa i W op tical s l,()rﬂge Sys-
tem using [28 MB

optical disks for un-

SAVIPLY

T 4
k EAMBLEMOINUS IS ERGROUNG

!‘A}'m\\’m.vm:. KAMPEE RESPONSE

limited storage.

To obtain the im-

pulse response of a

sample under test, we

i

TN b 2

- phone response at

| FINDUWER SAMELE RESHUNSE

must deconvolve the

loudspeaker/micro-

cach scattering angle

and minimize any

room interference

FIGURE within the time win-

dow of intlerest. To
obtain the response of the loudspeaker/microphone at each
scattering angle, the loudspeaker is placed at the sample posi-
tion and rotated so its on-axis responsc is coincident with the
on-axis response of cach microphone for cach angle. The
speaker is then placed in its normal source position, without
any sample present, and the background response at cach angle

1s automatically measured. The sample under test is then placed
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in position and the scattered sound i1s automatically measured.
Data are collected at 5° intervals. 2.5° resolution is possible by
combining another data set with the sample rotated 2.5°. The
measurement sysiem selects a microphone, emits a sclected
(normally 131K point) MLS stimulus, records the data, selects
the next microphone position, etc. Since the microphones are
stationary and the measurement process is rapid, the respec-
tive background response can be subtracted from cach micro-
phone position, prior to deconvolution. The data are post pro-
cessed to provide impulse response, frequency response, polar
responsc and a new and important parameter which we will
call the diffusion response, along with a single parameter called
the Diffusion Coefficient.

The new Diffusion Coefficient is based on the standard
deviation of the polar responses at cach {requency, and is zero
for a perlect diffusor. Fig. 4 illustrates the sequence of events
in determining the scattered impulse response at a particular

observation angle, for a given angle of incidence.

from Diffuse Reflections Vol. 1 Issue 2, Spring 1994
An RPG Publication
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Innovative Uses for
Noise Level Analysis

IR IS “,

Good audio measurement tools scem to find their way into : } T §|H | ”Ih s \ ‘ y
about cvery project that one gets involved with. The Noise ¢ ;' } |._ IR U ',wa 1 Mg e "a.-r'“fsm?,‘,
Level Analysis software for the TEF 20 is just such a tool. The U R : i ,
use of NLLA for calibration of our speech intelligibility simula- ) No Reverb RTy, =2 sec R, - 5 sec
tor has opened our eyes 1o a new application for this valuable 4 k S
tool. A slow 1. 2, 3, 4 etc. count as viewed with the NLA software. The amount

Reverberation in enclosed spaces causes a sound field to of decay between words is a good indicator of speech intelligibility.
buildup and sustain as energy is continually introduced into

the space. The level of this reverberant sound field is of prime - -
concern when considering the intelligibility of speech. NLA

allows an interesting look at the reverberant sound level as : k o 'l‘lll .5 ﬂ w k -
well as providing a graphical picture of how sound decays in ‘UM w \“ r
the space. Operating much like a traditional graphic level re- - v AL
corder, NLLA allows continual monitoring of both the direct : '
sound energy and the resultant reverberant level. As speech is
continually introduced into the system/room under test, we can
now view graphically the level to which the energy decays to
during pauses in the tafker’s voice. The computer display be-

comes the Hopkins-Stryker equation in motion, as onc obscrves

J R
the lIevel increase due o the presence of reverberation. B
Our goal in system design is to leave the reverberant sound 77\ Ravarh - R '
field "wnexcited” by the sound system. This will allow the
speech to decay between words, resulting in improved intelli-
gibility. pb

The same test repeated with "loe took futher's shoebench out...”. Note that
as reverberation increases, the individual words become less defined (both
to the eye and ear).

Andrew Rutkin

18

Summer 1995

Eastern Acoustic Works s assponsor

and supporter of Syn-Aud-Con. We are
pleased-cach year to have several EAW
personnelin-our classes, and we are al-
waysimpressed dat theirintensity and in-
terest in improving -their product. Also

apparent is-the-willingness: to provide
supportfor new ideas: Andrew Rutkin is

(position) at EAW, and has-béen a tre-
mendous support-for getting new ideas
implemented tn our seminars. We are
gratetol for such support,asit allows the
classes to-showease-the latest i technol-
ogy, and provide an improved leaming
¢xperience;
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" Joe Took Father’s Shoebench Out"'

Why is it that when you sec someone approaches a stage
mic during an audio system setup, that you can predict in ad-
vance what they will say? There arc only two possible choices,
the well known “Test 1,2,3” and the infamous “Check, ch-ch-
ch-check”. There do exist some alternatives, and if you are
looking to expand your repetoire of system check-out stimuli,
please read on.

Our tavorite test phrase dates back to Harvey Fletcher of
Bell Labs, circa 1930. Fletcher was a genius by the standards
of any age, and his research into speech and hearing laid the
aroundwork for the next gencrations of researchers. His test
phrase “Joe took father’s shoebench out” is a carefuily con-
structed phrasc with a purpose. From his 1930 paper Some

Physical Characteristics of Speech and Music Fletcher states:

This silly sentence was chosen because il is used in our
laboratory for making tests on the efficiency of telephone trans-
milters. This sentence together with its mate “She was waiting
at my lawn” contains all of the fundamental sounds in the kn-

glish language that contribute toward the loudness of speech.
Try the phrase the next time you check out a system, and
be prepared for some [unny looks from passers by. Perhaps we

nced a modern version, such as:

"Should Sally buy cable, or a satellite dish?"

From a Recent Issue of the ASA Journal

The Journal of the Acoustical Society is huge, monthly is-

sucs as much as 700 pages. There is usually one or two articles
each issue that require reading, and always the patent reviews
by George Augspurger. The January 1995 issue contained a
two-part article on the evaluation of suspended baffle arrays,
prediction and scale model measurements, funded by a gov-
ernment agency. I thought you would enjoy the final paragraph
to the Predication article, which could have been succinctly
summed up in seven words.

The results depend on the choice of the non-baffle param-
eters. There is considerable uncertainty as to how to make this
choice. Further work is necessary to determine the non-baffle
parameter values and thence the baffle parameters, with greater
confidence. Since the effective baffle-array performance usu-
ally did not vary monotonically with the room and baffle-ar-
ray parameters studied, the development of empirical models
is not feasible at this time.

Translated: We learned nothing; give us another grant.

Patents
5,307,417 - Sound System with Howling-Prevention Func-
tion, Pioneer Electronic Corp.

The late C.P. Boner at one time experimented with a vary-
ing phase shift device to suppress feedback in sound reinforce-
ment systems. Commercial frequency shifters later appeared
and are still sometimes used. This Pioneer patent describes a

3

more sophisticated, DSP-based circuit which, * ...comprises
an all-pass filter having group delay characteristics which vary
with the elapse of time.” The goal is to prevent howling with-

out degrading sound quality. — GLA

We get at least a call a year asking about the value of the
phase shifter. We usually say, “yes, the phase shifter gives you
3 dB more gain but don’t use it on music.” Maybe Pioncer has
developed something useful for both speech and music. ¢pd

Syn-Aud-Con Newsletter
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Give Your Clients
Multi-System Capability
with Crown IQ

It’s the same old story, having (o choosc the best type of

sound system to present to a client. But which is best? Should
the system be single-source to articulate speech, stereo to pro-
vide spaciousness for music, or a distributed system, which
can do both pretty well. The answer may be all three! Today’s
technology allows several types ol systems to work together
seemlessly. With the push of a single button, the system op-
erator can go from point-source to multi-channel. While (he
possible contigurations are endless, here is one way that it might
be done for a church or theater.

First, design a full-range single-source system for the cen-
ter of the stage. This array should provide coverage for all seats,
as though it were the only loudspeaker system.

Second, add a full-range cabinct on both the left and right
sides. Cover as many scats as possible with cach.

Third, implement a high-density distributed system for
overhead, zoned from front to back.

Once in place, these three loudspeaker systems can pro-
vide an amazing amount of versatility for the clicnt, with all
switching and patching done by the Crown IQ system. Ca-
pable ol many system lunctions, in this application the 1Q Sys-
tem can be envisioned as a completely automated patchbay,
and is used to sclect the most appropriate system configura-
tion [or the program source. In our example system, all speech
reinforcement is done through the center array. For contempo-
rary music, the system uses a left-center-right configuration.
An excellent processor for this is the Miles Technologics MT-
1, which creates a spacious sound stage between three loud-
speakers from a stereo mix. Once the song is over, the system
can be returned to single-source with the press of a button.

The distributed system can serve several roles. First, using
areverberation processor (we like the Lexicon 300 and LARES
systems), the overhead system can be used to simulate a mul-
titude of acoustic environments. Your client can have a 5-scc-
ond reverberation time for the opening organ solo, and imme-
diatcly go to a 2-sccond reverberation time for a piano with
vocal arrangement. The system can even be switched back (o
single-source for narration between songs! When distant stage
miking is required, a | x 4 delay line is substituted for the
reverberation processor. You now have a multi-zone distrib-
uted system, with Haas-eflect delay used to shift localization
back to the stage array, which in this configuration is acting as
a precedence loudspeaker.

It all of this sounds expensive, you may be surprised. Most
venues end up purchasing several sound systems before they
end up with the right compromises, a process which can be
totally eliminated. The forward-thinking contractor/consultant
will implement the system in phases, beginning with the single-
source or distributed system. This will create an ongoing rela-
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tionship with the client. It also helps the customer to under-
stand that no single system can meet all of their needs, so you
will get less complaints.

We are currenily using this same setup for Syn-Aud-Con
classes, and are consistently pleased with the versatility and
control that we can have over our setups. With the 1Q System,
we can even perform a mix, and monitor the amplifier opera-
tion. In fact, we are constantly discovering new ways to set
things up, all of which can be implemented through software.

I have often wondered how many sales possibilities arc
lost cach day because the contractor/consultant is timid about
cost when designing a system. Your role is to present the pos-
sibilities, and the clients role is to decide if and when they can
afford them. Too expensive? You may be surprised! pb
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Speech Intelligibility Simulator

During our last visit to Europe, we had the honor and plea-
sure of visiling with V.M.A. Peutz and Associates in the Neth-
erlands. At their office we were introduced to a method that
they developed to simulate various room parameters f{or intel-
ligibility evaluations. The listener could control the direct sound
level, noise level and reverberation level and cvaluate the re-
sultant intelligibility. We knew immediately that we must have
this capability, since it is a rcal eye-opencr for the client and
designer alike. Fortunately, we discovered that we had all of
the tools for this process alrcady in-house.

The heart of our simulator is the Crown 1Q system. Utiliz-
ing the SMX6 mixer, we created a custom screen for control-
ling the system. This provides full control of the simulation
via a mouse. The program sources include ancchoic record-
ings accessed via CD. The acoustics are supplied with a Lexi-
con 300 processor, and the noise source is cither CD (band-
limited pink noise) or DAT (real-world noise recordings). Each
source is calibrated using the TEFF 20 Noise Level Analysis
software module. The loudspeaker system includes one loud-
speaker for direct sound and four surround speakers for the
room and noise. It can also be done through headphones. A
strong direct sound level is made the reference, and then noisc
and reverberation can be mixed in at various ratios. The Lexi-
con can be used to simulate an endless varicty of acoustic ficlds,
which can be evaluated with or without noisc. The IQ System
allows the substitution of a 1x4 delay line (Peavey CEX41) so

that the etfccts of reflections can be evaluated. Each reflection
can be bandwidth limited as desired.

A measurement microphone can replace the listener’s head
and TEF measurcments made. This gives us the ability to evalu-
ate the measurement algorithims (both %Alcons and STI) and
their application to a varicly of acoustic situations. It has al-
ready proved an invaluable tool for optimizing intelligibility
measurcments on the TEF 20.

Our thanks to Peutz and Associates, Lexicon, Crown, and
Pcavey for this valuable tool.
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Syn-Aud-Con classes use the intelligibility simulator to learn more about
designing sound systems

A Special Visit,
A Special Meeting

We were honored with the visit of Mr. and Mrs. V.M.A.
Peutz of the Netherlands recently at the farm. Mr. Peutz is a
world-renowned authority on speech intelligibility, as well as
a gentleman and friend. We had the honor of visiting the Peutz's
last year on our European trip, and were glad to have the honor
of reciprocating their hospitality.

Just prior to their departure for Nova Scotia to visit one of
their daughters, the Peutz's met with some key people from the
field of acoustic measurements to sharc ideas and insights. Ron
Bennett (Techron) and Don Eger (Eger and Associates) shared
insights and discussions on the work of Dick Heyser with Mr.
Pcutz and Don Davis. This is a group of people interested in
seeing that the late Mr. Heyser's insights are fully realized and
appreciated by the audio world.

Allagreed that there is much yet to be discovered about the
realm of acoustics, and we wait eagerly for the next Dick Heyser

>

to blaze the path.
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The Professional Audio List of Light Bulb Jokes

Q:

Wb =

S

8.
9.

10.
1.

12

How many audio engineers does it take to change a lightbulb? Y

What's a lightbulb?
It's in the manual. Didn't you READ the manual?

Three. One to change it, and (wo to complain aboul how bad General Electric's wstomel support is.

AN

None. That's what interns arc for. i

It you just turn the other dimmers down a bit, the client won't even notice. that the bulb hdS UO‘HL out.

There s *NO* scientilic difference between your old bulb and the new onc and anyone who u,lls you olhuwm is
peddling snake oil. /

First, the decision as to whether the bulb should be changed. 1t takes 4 at the mintmum. Onc of Whom muql haye excellent
communication skills and will present a paper on the subject for consideration by the AE§ The olhu 3 set up numer-
ous blind looking tests to determine whether or not anyone really will notice the bulb’ s state as slgmhmanl Passing that
part of the process, we find that it may be necessary to select the propet rcplacgment The "1 or 1()" rule applies here.
Either the engineer is experienced enough to select the right bulb for the job, or it may require-10 L[lﬂll’lLCIS to discuss
the various options available. No fewer than 3 of these will then review produuts/mltdblu forthe trade’ mdgdﬂnus while
4 others present discussions of the subject (o such venues as regional AES sec uon mutm«rx The- rumammo 3 indulge
in Internet flame wars blasting the reviews of the first 3. e

Idcally, a side by side comparison of bulbs will take place. One must consider spwtrdl umxslons and loolc andle data,

measuting all to confirm manufacturers' claims. The type of gas tilling (he glass bu [b and material usud for the filament

can influence the quality of lamp performance, and the psychological cffects of colg\w d }s}trlbu’u“(_);klw %an...
What was the question? '

Two. One to operate the dimmer and one to say "a little too bright. Turn it down."

If you use [10-ohm balanced line in your lamps, you can go for dozens ol generations without changing.
One, so long as he replaces it with an oxygen-fice bulb.

First we have to decide il the bulb is wired basc-hot, or thread-hot.

. Well, first we need to evaluate how it will affect the artistic integrity of the piece (o be played in the dark or in the light....
[3.

14.
15.
16.
17.
18.
19.

Three, il the bulb has poor off-axis responsc.

Lightbulb...7?7? You're still using those?

One, two, one, two...is this thing on?

None. That's a job tor a video engineer.

I don't know, how many enginecrs did it take at [competitor's company]?

None. Since it's analog, leave it broken and replace it with the latest digital bulb from Alesis.
None. They'll just fix it in the nux.

Thanks to Brad Nelson for the list. If you have any, send them in.

Even a broken clock tells the right time twice a day.

Dan Davis - Columbus, IN
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Top Ten Part 11

You Know You're in Trouble With Church Sound When...

Last issue's Top Ten stirred some response, possibly giving a whole new meaning to the phrase "Been there, done that". This

issues top len builds upon the foundation laid, taking the saga of church sound to new heights (or depths!) and comes to us from
George Pfisterer, of Plisterer Sound Engineering - Huntingdon Valley, PA

1. You are told that several of the sound committece members arc “in clectronics” or “into that sound stuft”.

2. The committee member with the hearing aid has the most complaints about the current sound system. He also has a book
about sound systems which he {requently quotes.

3. You are told that the minister started out in college studying electrical engineering.

4. One of the committee tells you he wants "high impotence” microphones that will pick up all around - not those "unilat-
eral” ones. He also speaks with much authority about "70 Ohm speaker lines". Worst of all, he has prepared a “block diagram”
of the new system which you are supposed to be designing.

5. One of the commitiee begins every other sentence with “I don’t know anything about sound, but ...”

6. The minister tells you they have a sensitive situation with the church member who has taken care of the sound system for
the past 40 years. They also have a sensitive situation with a member’s relative who owns a music store.

7. You observe literature and quotations from your competitors in the church office. There is also every church mail order
catalog that exists.

8. Several church members (“ex-telephone people”) want Lo help with the installation.

9. You discover that the sanctuary thermostats and the men’s room hot water faucets are “locked out” during the week.

10. The room where the sound equipment will go has tins of rat poison on the floor.

East Meets West

We had many friends drop-in to chat at the
JW Davis/Syn-Aud-Con hospitality suile at
NSCA. As always, much discussion and syn-
crgy occurred between visitors. Here we see
Jerry Clements of Radio Design Labs and Di-
eter Michel of Pro Sound Magazine (Germany)
getling acquainted. Itis this type of meeting that
lays the groundwork for future alliances and

business relationships.

“Don’t fear failure, don’t crave success. Just immerse yourself in the problem and
work hard. The true reward is not in the results but in the doing.”

Wilson Greatbatch - inventor of pacemaker
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Purdue University Farm Class

May Farm Class
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Seattle ''On the Road'" Class

Washington DC
"On the Road" Class

Fuarrel Becker of Techron
was co-instructor of the DC class.

Indianapolis
"On the Road' Class
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Acoustic Footprints?

An Effective Way to Learn FFT Basics

Syn-Aud-Con grad and "cmail friend” Langston Holland
send me an interesting program that allows the Fast Fouricr
Transtform to be performed on .wav files from Windows.

The program is an excellent way to get a handle on the
resolution trade-offs involved when making acoustic measure-

ments.
’ COUNT.wav. . . H y
File FFL Threshold Paletle info
b, E‘»f _ *
1,%{7' ’f‘;g,’
- = *
+ -

Clrsor Coordinates
Fregitey: J03-+ b
Timemsec): 8370456

Py 1 AWl
S

Resolution: 16:hits:
Sampletiate adkHz
Sample Lengthis 265 kbytes

gle-Crid

S
Lot

Spectrogram runs under a Microsoft Windows environment, and is a great
way to learn II'T basics without investing in expensive software programs.

The Proper Way to Do a
Drop-Tile Ceiling

The ceiling from a meeting room at RPG Diffusors shows

how 1o enhance the acoustics ot a small:meeting space-with
diffusion. Individuals who meet in'such environments all-day
long deserve-more than the dry. boomy sound-prevailent in
such-spaces.

206 Surmmer 1995

The program is "freeware” and can be distributed to any-
one al no charge.

You may get a copy [rom Syn-Aud-Con via email if you
reside on Compuserve.

From Langston's Letter:

...It is my understanding that you can give
it to everybody in the world. | found it on a
public Internet sound oriented fip site. The in-
cluded readme file indicates that it is the work
of a Professor with an attitude similar to the
Davis' of freely educating the public.

You might want to drop a note of apprecia-
tion to the author (his address is in the readme
file) and quiz him about broadcasting itto all of
the Syn-Aud-Con weirdos that | am such a
proud member of!

God bless you! - Langston

Don Keele Addresses
Washington DC Class

We
enough to-be-holding a
Washington DC On-the
Road™ seminar-at the same
time that Don-Keele was to
address the DC chapter-of
the Audio Engineering Soci-

were - fortunate

ety The meetings were com-
bined for a memorable
evening session enjoyed by
all.

Don-will be-a featured
presenteratthe Loudspeaker
Designers. Workshop in
Nashville, and we look for-

ward to heariig-his-insights
i thig area.

Syr-Aud-Con Newsletter



Slld(f Rule Applications { SOUND SYSTEM
| CALCULATOR

“SYN- AUD-CON" |

: SYNERGETIC AUDIO CONCEPTS

Understanding
Logarithms

Compression is a useful tool in everyday life, and we apply it often without realizing it. When you sit on the suilcase to get
it closed, you arc compressing the clothing. The contents of that can of shaving cream in the bathroom would fill a garbage can
if it were not compressed.

Logarithms are a convenient way to apply some mathematical compression to numbers. In audio, we are often faced with
very large ranges of numbers o deal with, so some compression is in order. This issue we will explore this "number compres-
sion" with the Syn-Aud-Con slide rule.

First, find the Power Equation section of the slide rule, and line up .001 watt under the marker on scale 5. Note the reading
on scale 10 (0 dB).

€2
P o ogee 2 12R s — .
® e il
4810 oy -gf o % POWER 001 002,603
"
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Got watls al arrow,
Road volts and amps at ohms.

Sot microwatts at arrow.
Road +dBm at arrow. aits

Read mitlivolts and mitiamps at olimas
Read ~dBm al arrow.

Sot Y% power ot srrow.
fead % E and % | at ohms,
Road ¢B at arrow,

Now, slide the scale to the other end of scale 5 (1000 walts) observing scale 5 and [0 as you slide. Notice the numerical value
that you end up with on each scale.
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Sot watts at arrow.
Read volts and amps 8t ohms.
Roag +d6m&t‘ BITOW.

Bet microwatls al arrow
Read milivolts and milliamps st ohms,
Read —d8m at arrow.

Sat % power at srrow.
Read % E and % { ot ohms.
Read o8 at arrow,

Note that on scale 5, you went [rom .001 to 1000, while on scale 10 you went from 0 to 60. Any of the numbers on scale 5
can be expressed as a number on scale 10, We have cffectively taken a 1,000,000 to | range of numbers and expressed them as
a number between 0 and 60. This is what logarithms are all about. They are used to compress large ranges of numbers into
smaller ranges of numbers. The value read on scale 10 is actually 10 times the log of the number read on scale 5, and is actually
a conversion from power in watts o decibels.

Is this uselul? You bet, because logarithms (as decibels) are a very useful tool for describing the way that the car/brain
system processcs information when concerning the loudness of sounds.

Some experimentation is urged at this point. Repeat the above procedure with the other scales of the Power Equation section
of the slide rule, observing how changes in voltage, current and resistance translate into decibel changes.

If you don't have onc of these marvelous tools, they are available [rom Syn-Aud-Con for $7.00.
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Your Prescription for a Sick Sound System?

One of Don Davis' famous lines is "If
bad sound were fatal, audio would be the
leading cause of death.” Don Wesner of
Audio Analysts (Georgetown, Kentucky)
took him seriously, and acquired an am-
bulance that he has converted into his
work vchicle. Complete with sirens and
a public address system, this vehicle is
sure to get you past the guard and to the

job site.

Professional Services

Acoustical Consultants are provided alisting in thig-section.
There is no charge. The only requirements are that you are a
full-time consultant, that you have attended a Syn-Aud-Con
seminar, and have an active subscription to the Syn-Aud-
Con Newsletter. If you would like to be on our Consultants
page, send in four (4) business cards for our file.

For Sale

Norsonic Type 1230 1/2 inch pressure
responsc microphone (equal to B&K
Type 4166) $350.00

Techron BAL-1 balanced to unbal-
anced interface box for TEF20. $150.00

For information contact:
Neil Thompson Shade
703-533-0717

KMK 7 Holland Avenue

White Plains, New York 10603
Telephone (314) 761-8595

David L. Klepper
7 Holland Ave.
White Plains, NY 10603
914-761-8595

WILLIAM THOMAS STREIBLE
——

2041 N, Commonwealth Ave.

Suite 107
Hollywood, CA 90027

EUGENE T. PATRONIS, JR.
PH.D.

School of Physics
Georgia Tech
Atlanta, GA 30332
404-8945237

Acoustical Design Group, Inc.
Consultants in Acoustics

lan R. Wolfe
6700 Squibb Rd. Suite 204
Mission, KS 66202
913-384-1261
913-384-1274 Fax

ACOUSTICAL ENGINEERS INC.

Consuttants

Richard J. Fullmer, P.E.
1864 S. State #270
Salt Lake City, UT 84115
801-467-4206

Jordan Audio Consultants

Gary Jordan
1520 Boca Raton Dr
Kokomo, IN 46902

317-453-5706

28 Summer 1995
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LEE SOUND DESIGN

Consulting Engineering - Construction Management

D. Wayne Lee, P.E.
1474 Stephens Drive, NE
Atlanta, GA 30329-3745

404-633-8590

LEWITZ Ao ASSOCIATES
AUDIO AND ACOUSTICAL CONSULTANTS

Joel A. Lewitz, P.E.
1505 Bridgeway Suite 206
Sausalito, CA 94965
415-332-3434
415-332-6340 Fax

Sound Visions Consulting

Ray A. Rayburn
1184 W. Corporate Dr.
Arlington, TX 76006
817-640-7300
817-633-5920 Fax

MICHAEL R. YANTIS ASSOCIATES, INC., PS.

consulting in acoustics and vibration

Todd S. Welti

12509 Bel-Red Road, Suite 203
Bellevue, WA 98005
206-454-4283
206-454-0759 Fax

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

Herbert T. Chaudiere
105 NE 56th St.
Seattle, WA 98105
206-523-3350

] ”H“\,HHHHM

BTl

Associates

Kurt M. Graffy
40 Gold St.
San Francisco, CA 94133
415-391-7610
415-391-0171 Fax

WILLIAM W. SETON & ASSOCIATES

ELECTRO-ACOUSTIC CONSULTING SERVICES
Spegification * Evaluation * Testing * Training

William W. Seton
2006 Naudain Street
Philadelphia, PA 19146
215-732-9001

The Greenbusch Group, Inc
A ical and M

Julie A. Wiebusch
563 NE Ravenna Blvd.
Seattle, WA 98115
206-524-0593
206-524-0630 Fax

==— LARRYELLIOTT
==— ASSOCIATES-LIMITED

Larry J. Elliott
22A Tramway Rd. Beachhaven
PO Box 66-050 Auckland 10 New Zealand
64-9-482-0772
64-9-483-4551 Fax

AMERICAN ACOUSTICAL Agsocwnzs

Kenneth B. Scott. P.E.
P.O. Box 987
Powell, OH 43065
614-889-2899

Jim Faber

13714 Gamma Rd. Suite 110

Dallas, TX 75244

214-934-3700 W

214-934-3720 Fax )
Wrightson. Johnson,
Haddon & Williams. Inc.

Orchestral Arts Inc

ORCHESTRAL ARTS

Acoustic and Performing Technologies

Dale Fawcett
227 Cosburn Ave. No. 706
Toronto, Ontario M4J 2L6 Canada
416-469-4478

_.The
Audio Jim Brown
:?jﬁt,ems 4875 N. Ravenswood
_Group Chicago, IL 60640
Im? 312-728-0565

Bruce C. Olson

8717 Humbolt Ave. North
Brooklyn Park, MN 55444-1320
612-493-5835
612-493-4491 Fax

= Polton Marsh Kinsella

David E. Marsh
7950 Elmbrook Dr. Suite 100
Dallas, TX 75247-4951
800-229-7444
214-951-7408 Fax

RB SYSTEMS soriieieatonms ars
Rollins "Rolly" Brook
5715 Calvin
Tarzana, CA 91356
818-345-5419
818-708-7064 Fax

’\ N.8. TRAYLOR & ASSOCIATES
O CONSULTING ENGINEEAS
Trez Traylor, P.E.

2762 Continental Dr. Suite 201
Baton Rouge, Louisiana 70808-3207
504-925-1236
504-925-1249 Fax

Barron
Kennedy
Lyzun &
Associates

#250-145 West 17th St
North Vancouver, BC V7M 3G4
604-988-2508
604-988-7457 Fax

MCG AUDIO CONSULTING

Mary Gruszka
88 Myrtle Ave
Edgewater, NJ 07020

AubioAcousTics

Chuck Milam, P.E.
11615 Lochwood Blvd

Peter Mapp
5 Worthington Way, Lexden
Colchester, Essex C03 4JG

MInSIP MISsiSCE AMIZE

201.294-4937 Dallas, TX 75218 0206-45364
214-321-1970 ~
KX |
i i I qi NULL
M AMIct;gl ll\ng;m o JRP &gg@)@[lm}ﬁ glilll 5 ;E I!I ENGINEERING
coustical Consultants 4T
6555 Cote des Neiges John R. Pansing mpu "'"I‘a !I COMPANY
Bureau No. 440 600 Tait Rd. Donald Null - Physicist
- Montreal, Quebec H3S 2AG Kettering, OH 45429 PO Box 150
513-299-9900 Topanga, CA 90290

514-737-9811

513-299-0210 Fax

818-347-0692
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Scenes from Indianapolis
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RENKUS-HEINZ WEST PENN WIRE CORP.
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professional sound products
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RPG DIFFUSOR SYSTEMS, INC.

SYN-AUD-CON SPONSORS Altec Lansing Corporation
' o BIAMP Systems, Inc.

Community

Crown International/Techron
J.W. Davis Company

EAW - Eastern Acoustic Works
Electro-Voice, Inc.

Syn-Aud-Con receives-tangible support from the audio
industry. Eighteen manufacturing firms presently help un-
derwrite the expense of providing sound engineering séni-
nars. Such support makes it possible to.provide the very lat-
est i audio technology while maintaining reasonable prices

relative 1o today's economy and to provide all the materials IRP- Professional S(.)und P roducts
and continuing support to-all graduates of Syn-Aud-Con. Innovative Electronic Designs

Personnel from thesc manufacturers receive Syn-Aud- JBL Professional/UREI Electronics
Con training which provides still another link in the commu- Radio Design Labs

RPG Diffasor Systems, Inc.
Renkus-Heinz, Inc. (
Shure Brothers Inc. ~

nications circuit between the ultimate user and the designer-
manufacturer of audio equipment. The are "in tune” with
what a Syn-Aud-Con grad needs. > . ]
Their presence on this list as a Syn-Aud-Con sponsor ;EQA %01‘1)0"3?‘0“ - Japan
indicates their desire to work cooperatively with you in pro- TOA Electronics
fessional sound. West Penn Wire Corp.




