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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 each had two ideas

Synergetic: Working together; co-
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. W. Davis & Co.

Our long standing friendship with Harvey and Jo Earp of Dal-
las, TX, owners of J. W. Davis & Co., is one that we trcasure.
Texas, its history, its people, its legends, and its bcauty have had a
life long interest for us.

Texas often suffers from the caricature that non-Texans love to
put forth. They lose contact with the real article which personifics
the true meaning of the words "gentleman, good as his word, he'll
do o ride the river with," and a host of other sayings that describe
hard working, intellectually honest, loyal-to-the-fault men and
women of cxtraordinary grace, hospitality and virtue.

What does all this have to do with the audio company, J. W,
Davis? It is our firm belief that companics reflect the philosophy
of thosc in charge. Let me say that when the kind of Texans I'm
talking about have a company——he or she jg in charge. J. W. Davis
sells a very broad range of products as a distributor and as an origi-
nal manufacturer. Because of their early recognition of the abilitics
of Dick Heyser, Dr. Patronis, and other innovators of the highest
order, you will find the Pataxial, Bessel Array, SBA system, and a
cleverly enginecred ceiling speaker shown on the front cover (a
truly wide angle, wide range ceiling system) in their product cata-
log.

We have stated repeatedly in this forum that "first ratc men hire
first rate men -- second rate men hire third rate men." Chuck Grif-
fith and Jack Tucker are [ull proof of Harvey and Jo's first rate
standing.

When Syn-Aud-Con accepts a sponsor it is with the belief that
they are men and women with whom we want to be associated. We
have worked with J. W. Davis since 1979. We are plcased to real-
ize that they to want 1o be associated with us. Lots of Synergy
comes out of that kind of mental environment.
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The Year of the Bessel Array

The Bessel array has been shown by Syn-Aud-Con since 1983. The
N. V. Philips people had been kind cnough to allow us to use the concept
cxperimentally after they had shown it at the AES meeting in Eindhoven,
the Netherlands. I feel sure that in a few ycars, when we make a list of
products and concepts that Syn-Aud-Con helped promote and made the
audio public aware of, the Bessel Array will take it's place along side
LEDE, Signal Alignment, TEF, PZM, to name a fcw accomplishments.

Don Kecle presented an cxhaustive computer study of Bessel arrays
at the last AES meeting in New York. The paper entitled, "Effective Per-

TABLE 5
: 5

B

ARRAY TYPE
A

Configuration:

SOURCE BESSEL
c o E

(Nota Polarity Dots!)

) Number Units (N): 5
formance of Bessel Arrays”, is 61 pages. Don Keele makes the statement, Overall Length (c-c): 1.0
h Strengths:  05:1:1:-1:05
Impedance (Zjp): 2/7 =0.286 (-5.4dB)
Voltage Sensitivity: 2 (+6.0 dB)
TABLE 8. COMPARISON OF ARRAY TYPES Etficloncy(n, ):  8/7 = 1.143 (+0.6 dB)
2 2 5 Maximum Input Power (P)p): 7/2=35 (+5.4 dB)
ARRAY TYPE = Single |Sources [Sources |Scouices 5 7(6) 9(7) Maximum Acoustic Output Power (Poyt): 4 (+6.0 dB)
~| Source | Equal | Equal Equal | Source | Source | Source Maximum Sound Pressure Level: 2 (+6.0 dB)
Level Level | level & | Bessel | Bessel Bessel
(L.=0.25)) {L=1.0} {Spacing Maximum Upper Frequency (Fmax):
Distance -> 5 10 20
Configuration {wo scale) = o ©0 o o 00000 00000 | 000 000 { 000 0 000 Ripple (dB): 3 2.05 4.00 8.00
4 3.00 6. )
Number Units = 1 2 2 5 5 6 7 3 4.50 828 1&88
Overall Length (c-c) = 0 0.25 1.0 1.0 1.0 1.5 2.0
impedance =| 1.000 | 0.500 | 0.500 | 0200 | 0286 | 0.222 182 -
Voitage Sepnsitlvlty - i > B E 5 5 012 Emcxency-B'andwldth Product {7, X Fmax):
Efficlency =| 1.000 | 2.000 | 2000 | 5000 | 1143 | 0.889 0.757 bistance -» 5 10 20
Maximum input Power = 1.0 2.0 2.0 50 35 45 55 Ripple (dB): 3 | 2.4 4.57 9.14
Max. Output Power =] 1.0 4.0 4.0 25.0 4.0 40 4.0 4] 343 6.86 12:57
Maximum Sound| 1.0 20 5.0 50 7.0 70 20 C AL 10.06 20.57
Pnl;lc;s;sl:xnr:mLel}ls:)ezr ©dB) | (+6dB) | (+6dB) | (+14dD) | (+6dB) | (+6dB) | (+6aB) Power-Bandwidth Product (Pout X Fmax):
1| infini 1 : Distance -> 5 10 20
(Dmm-mf-‘;i%l_;ggfxdm nfinity 1.10 0.28 0.40 1100 555 1.30 Ripple (dB): 3 850 1560 5500
Efficiency-Bandwidth 4 12.00 24.00 44.00
Product =| Infinity 2.20 056 2.00 12,57 493 0.95 6 18.00 35.20 72.00
{Distance = 20_P-P Ripplo = 4 dB}
Power Bandwidth Power-Bandwidth Product per Unit (Pout X Fmax / N):
, Product =| Infinity 44 1.1 10.0 440 222 52 Distance <> 5 70 30
(ms\a:)o;;vzg.rf_’g_:%m;ﬁ Ripple (dB): 2 ;64 3.;0 6.40
- 40 4.80 8.80
Product per Unit =| Infinit 220 0.56 2.00 8.80 370 4
{Distance = 20, P-IPRIpplo-ddB) Y o7 6 360 7.04 14.40
"When compared to the other analyzed POLAR PEAK-TO-PEAK RIPPLE
arrays, the five source Bessel line arr: VS
arrays, ¢ sou CSS€ array FREQUENCY COMPARISON
is the clear winner, considering 1) polar OF ALL ANALYZED ARRAYS
response, 2) off-axis frequency re- (Distance = 20 Units)
sponse, 3) bandwidth of operation, 4),
cfficiency-bandwidth product, 5) power 10 meani /L
- Two-Source,
bandwidth product, and 6) power band- 9 025 Spacing]] 1’ / /
width product per unit." 8 T ~H- i
Table 5 and Figure 32 illustrate just Five-Source Equal-Level T~ - INlne~Source Bessel,
¢ - ) J ‘ T+ 1.0 Length 2.0 Length
2 of the 32 figures and 15 tables in this s RN - 011 N
paper. AES members can get the com- PEA}II(’I'OL-gEAK s Two-Source, s / [ [T [seven-Source Besser,
. N PP 1.0 S i 1.5 Length 1
plete 61 page preprint from AES for aB skt ;‘ / J /‘\ M T 11170
- . 4 smmmas ) s i s i
$4.00. (Quite a bargain when one con- [ e 1114 N[Five-Source Bessel,
siders that a 4 page preprint costs the 3 / b’ [ 10 Length 1
same amount.) z / o~
1
Where to Buy Bessel Arrays 0 -
0.01 0.1 1 10 100 1000

J. W. Davis in Dallas is licensed to
Philips to make and sell Bessel arrays as
well as the licensed wiring. J. W.'s
phone number is 800-527-5705.

FREQUENCY, Hz

(Velocity of Propagation = 1.0 Unit/Sec)

Figure 32. Comparison of polar magnitude peak-to-peak ripple vs frequency for all the
analyzed arrays, at a working distance of 20 units. The superiority of the five-source Bes-
sel is again, quite clear.
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(ﬁ'Measurement and Estimation of
Large Loudspeaker Array Perfor-

mance” by Mark R. Gander and
John M. Eargle, Preprint 2839.

"Design Considerations of a High
Level Coaxial Point Source” by
William Gelow, Renkus-Heinz, Pre-
print 2847.

"Large Arrays: Measured Free-
Field Polar Patterns Compared to a
Theoretical Model of a Curved Sur-
face Source” by John Meyer and

Felicity Seidel, Preprint 28533.

There were three papers at the
Fall AES in New York on the gencral
subject of Arrayability of Loudspeak-
ers.

About three years ago Mick Whe-
lan from Electrotec asked a loudspcak-
cr manufacturer if they thought that a
circular array of trapczoidal loud-
speakers would create interference
patterns.. Mick was glibly
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same coverage arca.”

1989 is the year that londspeaker
manufacturers are willing to say, yes,
we have a problem!

Bill Gelow, Chicf Engineer at
Renkus Heinz states, "Although many
claims are made about a loudspeaker
system's performance in an array, little
data is shown to validate it. The laws

i ¢ interf e if their s i
fields overlap, (underlining and bold-
ing is in the paper.) Several manufac-
turers including ourselves, offer trape-
zoidal cabincts with an overall wedge
angle of 25° with a 60° pattern horn.
While convenient for physically build-
ing arrays and for obtaining enough
SPL, they do not optimize the horizon-
tal polar paticrn. Figure 24 shows the
results of close packing four of these
conventional systems with 60° cover-
age angles, coverage is uneven with
several lobes.”

He writes in the last paragraph of
his paper:

"In the coursc of our investigation

told, no problem. He asked
what we thought and we told
him, delinitely a problem.
Mick went to work with his
TEF and created a wonderful
study. We reproduced part of

|
BEE
@ 30m

his study in Newsletter 16N2,
Page 26. We have included
the rest of the study in this
Newslctter. It beautifully il-
lustrates why JBL, Renkus-
Heinz and Meyer are publicly

addressing a problem that|Fig 24

120° COVERAGE

L4
15
11048

Horizontal Polar of 4 Close Packed 60° Systems

anyonc who has been using [Renkus Heinz

his TEF would be very awarc of. Cer-
tainly Sound System Enginecring is
full of references to the problem of
"identical or similar devices that share
the same frequency range while at the
same time sharing a portion of the

Syn-Aud-Con Newsleller

into general array performance, it be-
came clear that arrays with true point
source performance are only possible
if constructed from individual truc
point sources, and then only, if the sys-
tems are aimed away from cach other

Volume 17, Number 2

for minimum overlap.”

TEF owners will like the Gelow
paper as he uscs his TEF abundantly
and intclligently.

Mick Whelan was sufficiently im-
pressed with Mark Gander's paper that
he has reproduced 100 of them and
ecach person attending the Concert
Sound Reinforcement Workshop will
receive a copy of the paper.

Meyer esscntially duplicates the
outdoor measurement approach used
by Community in 1975 and there is
nothing wrong with that if onc docesn't
have a TEF. Meyer and Seidel writc:

"As criteria for arrayability, we
want (o say that if the third octave po-
lar plots of a given speaker array are
even, within a 6dB tolcrance over a
specified coverage angle, that speaker
system is said to be arrayable. For ex-
ample from the preceeding data analy-
sis, we would say that UPA loudspeak-
ers are arrayable when configured in a
30 degree wide throw configuration.
However, if the third octave polar
plots of an array deviate 6dB or more
from the on-axis value over the spect-
fied coverage angle, that speaker type
is said to be non-arrayablc in this con-
figuration. We therefore would say
that the UPA is non-arrayable in the
parallel configuration.”

NGURE 30 UPA 30" Wide vow Configurattion

AGURE 35 UPA Porofled Configurotion

Figures 3a and 3b. Meyer concluded
that "that the UPA is non-arrayable in
the parallel configuration.” He will
have to re-write his full page ads




Mick Whelan's Study on 'Arra’yabivlit'y
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Two loudspeakers angled 90° and with baffle between them

Sound-Net is an clectronic  bulletin
board systcm (BBS) dedicated to audio and
acoustics. It is sponsored by the Toronto
section of the Audio Engincering Society.
Sound-Net has now been on-line for over:
-1/2 ycars and has over 200 members
worldwide. Available on line is TEF user's
roup.

Sound-Net currently supports 1200 and
400 baud. Membership fee is $45.00 for
AES members and $55.00 for non-
members. For anyone interested in joining,
lease contact Sound-Net, 212 Fern Ave,
Toronto, Ontario. M6R 1K4. Phone 416-
30-4423 or Modem: 416-538-8777
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Symppony
Hall

McDermott Hall in  Meyerson
Center in Dallas is, in our opinion, a
very successful collaboration of Texas
wealth and the very individualistic ar-
tistic temperament of architect, I.M.
Pei , and acoustician, Russell Johnson.
(Cost of the full project is $157 mil-
lion with about $81 million for the
concert hall.)

When it looks like a concert hall,
feels like a concert hall, and sounds
like a concert hall, it must be a concert
hall.

We had an exceptionally well in-
formed friend showing us what we
suspect will be a contender for inclu-
sion in that select group of "great"
concert halls in the United States. Cer-
tainly Symphony Hall in Boston, Troy
Savings Bank concert hall in Troy,
NY, and Ambassador Auditorium in
Pasadena, CA are presently in that cat-
egory, as are a mere handful of others.

Many contemporary concert halls
lack good bass response coupled to
good clarity at the higher frequencics.
This hall has an exciting deep bass
that is not cxactly like that in one of
the great Europcan halls but is just as
cxciting when you hear and feel it.

We had to search into the odd cor-
ners of the hall to find questionable
scats and we were astounded to learn
that onc of the best seats in the house
could be had for $86 total for 14 con-
certs  (called the Grand Ticr.) At $6

8 Winter 1990

per concert one might suspect a less
than excellent orchestra but our sam-
pling of the Dallas Symphony in re-
hearsal is that they arc making every
cffort to live up to the Hall and they
arc blessed with a particularly skillful
conductor who has enviable rapport
with his musicians.

Since Artec does nol seem 10
spend a great deal of time quantifying
what they do, but simply doing it, we
are willing to testify that subjectively
they have done an exceptional job with
this hall. Any anomalics I might meas-
urc would be cause for studying how
to do the same.

The rchearsal we were privileged
to hecar included Manual De Falla's
"Three Corncred Hat". The trumpet
fanfares and cnsemble hand clapping
of the entire orchestra provided an
ideal test source.

McDermott Hall, the concert hall
in Meyerson Center, is 2,066 scats,
counting the 225 seats behind the or-
chestra, and is 94 feet from the front
edge of the stage to the back wall in a
modified shoe box design. It is
928,000 cubic feet with 300,000 addi-
tional cubic feet in hidden reverbera-
tion chambers. (Nick Edwards was the
project manager for Artec.)

Two and one-half ton concrete
doors on a 30-foot-deep reverberation
chamber around the top can be opened
and closed to lengthen the room's late
decay time (I don't want to call it re-
verberation). We were present for a re-
hearsal without audience. During the
"Three Cornered Hat" we were in the
main floor orchestra seats and were
very much aware of the "tail” on the
rate of decay. It would have been a dif-
ferent sound in the Grand Tier which
1s much closer to the reverberation
chambers.

Mr. Peutz one time told us that a
"great” concert hall is one that contains
more good seats than just a "good”
concert hall. I have sat in bad seats in
the great Concertgebouw and in Bos-
ton Symphony Hall,but not in the Mu-
sikverseinssaal for we have had the op-
portunity to attend only onc
performance there.

Mr. Johnson is a great acoustician.
He had one week to "tune” the hall be-

fore opening. Every concert is sold out
for the season and concerts have been
added to try to satisty the demand for
tickets. We could not get tickets for a
concert while we were in Dallas. For-
tunate for us that our good fricnds at
Joiner Rose Group were able to plan
such a feast for us.

The Dallas papers go on for 3 and
4 full pages discussing the chain of
cvents which led up to the opening of
the Myerson Center and they continue
with the controversy surrounding the
raising and lowering of Johnson's 42-
ton canopy. Reviewers arc not the
most rcliable source of information.
(One reviewer wrote that sound, like
hecat, riscs; therefore, the best scats are
in the 5th level. Indecd they are, but
not for the reasons cited.) Reading the
pages and pages of reviews which
Chuck Milam of Dallas and Troy Jen-
sen of New York sent us, we are re-
minded of what Mr. Peutz once said
when he was discussing how much he
loved designing concert halls, "You
never make any money and you may
lose your reputation.” It has to have
been a great love on the part of every-
onc concerncd with Meyerson Center
10 achieve a great concert hall.

e A

Russell Johnson

One of the world’s foremost
acousticians, he has called the
Dallas commission the high point of
his career. Like Mr. Pei, a
perfectionist. Unlike Mr. Pei, often
described, even by his supporters,
as a prickly character. “‘Russell
pushed us to the limit,” Mr.
Meyerson says.

\Fr()m the Dallas Morming Ncwspapcrj
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1990
Syn-Aud-Con
Classes at the

Farm

Starting in April 1990 Syn-Aud-
Con will again offer a scrics of three
day, hands on, classes at their farm in
Southern Indiana.

We have scheduled most of our
classcs on Thursday, Friday, Saturday
so that those flying in can take advan-
tage of the over-Saturday night re-
duced rates. June will be mid-week for
those who hold religious services on
Satarday.

Our farm is just four miles south
of the 40,000 acre Hoosicr National
Forest in the Norman uplands (fea-
tured in National Geographic March
1976 issue). Syn-Aud-Con's farm is
260 acres within a 500 acrc family

farm that includes two
strcams winding through
deep woods. Deer, wild
turkey, coyote, coon,
mink, groundhogs, squir-
rels, rabbits, quail, grouse,
fox, hawks inhabit the
surrounding woods. The
arca is famous for its
geodes (rocks with a crys-
tal hue center) and its

shale bottom creeks. It is
a working f{arm, raising corn, wheat,
soybeans and hay. The current "fami-
ly" includes two horscs, two goats, two
dogs, and four cats.

These classes are held in the 107
year old house (completed in 1883)
which has been internally renovated
including air conditioning. There are
two separate laboratories, a lccturc
room, and a workshop in the building.

These farm classes are restricted
1o a maximum of 12 participants pcr
session. There are two instructors for
each class. We are able to actually

demonstrate in detail such technolo-
gies as pinnac acoustic response play-
back of the In-the-car ITE™ record-
ings, the 25 spcaker Bessel array, and
the latest in advanced computer tech-
niques for both design and measure-
ment.

For thosc desiring the opportunity
to interface with Don and Carolyn Da-
vis in a relaxed but exciting format of
"hands on" audio and acoustic design,
measurement, and cquipment cvalua-
tion techniques, this is your chance.

Syn-Aud-Con Newsletter
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Canonical
Measurements
from

Peter Mapp

We somctimes get quizzical looks
when we tell grads that the impedance
meter they purchase must have multiple
frequency capability. These mecasure-
ments by Peter Mapp arc striking exam-
ples of how devices can mcct their spec
al a single frequency. Peter is a world
class consultant in Electroacoustics
based in England, but working all over
the world. We will be reporting further
on his work regarding the intclligibility
measurements of distributed sound sys-
tems, and as a result of this work, we
have asked him to be part of the staff
for Intclligibility IT in May.
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The other thing I came across recently and after only a moment’s
thought I knew I should have known anyway was the impedance char-
acteristic of reentrant horns. (Very popular over here).

A supplier rang me to say that a contractor was continually blow-
ing up drivers and amplifiers and reckoned that the horns were taking
too much power. Could I look into it.

To cut a long story short I got some samples and had a quick ses-
sion in the lab. On an impedance meter at 1 kliz the readings were
within a couple of %. But at 250 Hz and 500 Hz the impedance was
25% lower than it should have been (and 25% higher at 8 kHiz). The re-
sult was that the units were potentially taking about 35 watts instead of
30 watts. However, I noticed large variations in impedance as the fre-
quency altered slightly—so I did a swept plot. I enclose 2 examples. I
do not recall having ever seen the impedance plot for a re-entrant horn
before so they came as a bit of a shock, but obvious when you stop to
think about it. (Isn't it interesting to see exactly the right value at 1 kHz
but nowhere else?)

The Atlas horn error is incredible 54 watts instead of 30 watts. It is
rare to see a horn protection capacitor in the UK. It is even rarer to
see it installed or see a high pass filter inserted in the signal path.

Is it true that there is life above and below 1 kHz? 1t seems to be
the only frequency people know how to measure!
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“I enclose an interesting ETC. It is one of the strangest rooms I
have ever heard. The RT is less than a second (~ 0.81.9) yet at some po-
sitions the echo is incredible—(What else do you call +9 dB at 56 mS/).
You literally hear 2 separate but apparently simultaneous sound sourc-
es. (i.e., like a stereo system, but both channels are the same but separ-
ate and locatable sources.)

Whilst your eyes, ears and experiences tell you what the problem is,
the TEF confirms and quantifies it. The feeling I got when the ETC with
the echo popped up on the screen and confirmed my judgement is diffi-
cult to describe. (In case you haven't guessed, the answers to whal

Uil cause a +9 dB reflection at 50 MS in a nominally 0.9 sec environment is
' Techron TEFT called a Dome—absorptive at LF and reflective at HF )
10 Winter 1990 Syr-Aud-Con Newsletler




Michel Morin's Research Project on the
Noise Isolation Provided by Floor/Ceiling
Assemblies in Wood Construction

MIJM Acoustical Consultants Inc.,
(grad Michel Morin) was sclected by
the Canada Mortgage & Housing Corp
to conduct the {irst phase of a rescarch
project on the sound isolation provided
by floor/cciling assemblies in wood
constructions.

The objective of the study was to:

1. provide builders and construc-
tion profcssionals with practical infor-
mation on the acoustical performance
of different materials and techniques.

2. provide acousticians with reli-
able data which could allow them to
deduct the insertion losscs resulting
{rom adding and deleting materials.

Michel sent us a copy of the ex-
cellent 50 page report. He writes that
M. Jacques Rousscau, Project Direc-
tor, Canada Mortgage & Housing
Corp., 382 Montrecal Rd., Ottawa, On-
tario, K1A OP7 Canada, phone 613-
748-2013, who is responsible for the
rescarch program in acoustics at the
Canada Mortgage and Housing Corpo-
ration, will make the report available
frec of charge to consultants who re-
quest the report on their letterhead.
This is a very generous gift.

"We Are All
Agreed That
Your Theory

is Crazy"

The lirst page of Carolyn (Puddic) Rodgers
Ph.D. disseriation contains only this quote.

Syn-Aud-Con Newsletter

INDEPENDANTLY JOISTED DRYWALL CEILING

¥ ORYWALL ON RESKIENT FURRINGS.
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Indepandently Drywall ceiling
jorsted ceiling on resilient
STC 40 furrings

STC 45

Graph no 21

This is one of many graphs in the report. 1 have reproduced it because Michel

comments in the report that the very poor performance of the independently joisted
drywall ceiling compared 1o the more conventional drywall ceiling installed on resil-
ient furrings was a surprise.

1

Frceman Dyson has expressed some thoughts on craziness. In a
Scientific American article called "Innovation in Physics," he began
by quoting Niels Bohr. Bohr had been in attendance at a lecture in
which Wolfgang Pauli proposcd a ncw theory of clementary parti-
cles. Pauli came under heavy criticism, which Bohr summed up for
him: "We are all agreed that your thcory is crazy. The question
which divides us is whether it is crazy cnough to have a chance of
being correct. My own fecling is that it is not crazy enough.” To that
Dyson added: "When the great innovation appears, it will almost
certainly be in a muddled, incomplete and confusing form. To the
discoverer himself it will be only hall understood; to everybody else
it will be a mystery. For any speculation which does not at first
glance look crazy, there is no hope.”

Kenncth Brower in The Starship and Canoe (1978: 150)

What words better describe Richard C. Heyser's last papers - which
the AES Journal has refused to publish.

Volume 17, Number 2
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By
Brett Johnson & Doug Jones
EASI

We were prompted to look into the problem of inter-
channcl phase response of CD playcrs for a number of
reasons. We noticed that many of the albums that had rea-
sonably dccent spatial imaging on vinyl seemed to have
quite different imaging on CD. In some cases the music i3
remixed for the digital medium but we were curious to
see if therc were any other reasons for the difference. The
sccond reason that we were initially intercsted was that
we were planning on releasing the CAVEAT header tones
on CD and the interchannel phase is crucial since analog
tape recorder azimuth would be tested with the track off
the CD. Lastly, when we agreed to release LEDR on the
Prosonus CD, we had to be sure that the interchannel
phase was acceptable. One of the primary reasons that we
stopped producing LEDR on 1/4 in analog was that the
interchannel phase (i.e., the azimuth) was too hard to con-
trol. The sensitivity of LEDR to azimuth misadjustment
was noted one of the first times that LEDR was shown at
the Control Room Decsigner's workshop in Nashville. We
had been playing LEDR on one tape machine with good
success then changed tape machines only to find the pat-
terns and changed dramatically. The second machine was
found to be out of azimuth. It should be noted that we are
not equating the interchannel delay present in many CD
players with azimuth in analog tape machines but we do
belicve that the cffect on stereo image is similar.

The data displayed in the following graphs were tak-
cn with the Prosonus SRD and the Audio Precision test
set, AP 1. The curves are all rather sclf explanatory. The
first is a professional analog 1/4" 1/2 track machine run-
ning at 15 ips., properly calibrated, shown for compari-
son. The rest of the curves 2 through 9 are CD players. It
is important to note that we did not find any correlation
between price and interchannel phase behavior. In fact,
some of the least expensive were the best performers in
this one aspect.

We do not intend this 10 be an exhaustive listing of
all CD players and il may not cven be representative. We
simply went into one of the larger studios in Chicago and
tested each of the players present. We do feel that these
are typical of what the common man is likely o be using!
So if you do not see your machine here, simply take this
as a warning. Get a SRD and a scope and test your player.
You may be surprised at what you sce.

We plan on a continuation of this investigation look-
ing at DAT machines and plan to have some subjective
listening tests between different CD players and between
DAT players.

The response to the SRD offer has been good so we
arc going (o extend the offer one more month. Until
March 31, 1990, the SRD is available from EASI for
$50.00, $5 of which will be donated to the Charles Bilello
fund. Our new address is EASI, 701 Main St., Evanston,
IL 60202.

12 Winter 1990
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Polarity
Cheeker
T e@n
£\8 ne,

AB International Electronics of

Roseville, CA is now importing thc
excellent polarity tester we have been
using in our classes this past year.
Both electrical and acoustical polarity
measurements can be made with these
units. Our solc negative comment
would be the labeling of the lights as
"in phasc” and "out of phase". Syn-
Aud-Con's cxperience with these units
has been that they are the best ones we
havc been privileged to test.

We are cndebied to AB Electron-
ics for distributing this excellent pola-

rity checker. AB is making the checker
available to ali Syn-Aud-Con grads for
$390, which is dealcr cost. AB asks
that you note on your order the year
(or last year if attended multiple times)
you attended a Syn-Aud-Con class.

For more information you may
contact:

AB International Electronics Inc.
1830-6 Vernon Strect, P.O. Box 1105
Roseville, CA 95678
916-783-7800
Fax: 714-586-8229

Polarity Checker

Cable Tester

|

The sign to the Ieft was scen, where clse, but in the San

Francisco arca. Others we like are:

"Those found here after dark will be found here in the

morning,”

“NO TRESPASSING™

"Never mind the dog; beware of the owner.'

"Is there life after death? Trespass here and find out."”

and of coursc there is:

’

But that has been superseded by:

"Beware of the dog; he eats everything I shoot.”

Then there's the homeowner covering the burglar with:

"Trespassers Will Be Violated"

"Don’t move; I've got a two pound hold on a four
e,

pound trigger!”

14 Winter 1990

If any of you have "toppcrs,” plcase send them in for
sharing with the Syn-Aud-Con family.

Syn-Aud-Con Newsleller



Aspects of the Vehicle

Listening ‘Environmernt

by
Neal House — Iarman-Motive

There are some bright pcople in our audio ficld. We are
very fortunate if those people have access to the funding to
put those talents to work. Such is the case with Neal House
ol Harman-Motive in Martinsville, IN. Neal , Jon Lane and
their associates are concerned with the automobile as a lis-

energy. Other benefits include an increased listening cnve-
lope size, the conventional speakers locations are much less
critical and the hcadliner speakers are firing down into the
seats and carpeted floor which reduces the number of reflec-
tions. With the speakers in such close proximity, the direct
signal level can be increased as much as 30 dB over the re-
flected information.”

"Several headliner locations were auditioned ranging
from directly overhead to forward just above the windshield.
The overhead locations had cxcellent left to right isolation
due to the head shadow which reduces the interaural cross-
talk and enhances imaging.... "

"Another method tried, with the overhead locations, pro-
cesses the headliner signal through a circuit that simulates a
[rontal localization transfer function is designed Lo compen-
sate for the headliner speaker locations by tricking the listen-

tening cnvironment, in other words, car sterC()mt() thinking that a front image exists. With
We have followed their work at —— e N\ this method, good time response, frontal

Harman-Motive since moving to India-

na a couple of years ago. A long time
grad, Dan Fields, invited us to tour their fa-

cility. Forty thousand loudspeakers are produced each day on
a completely automated line. (Dan is now chicf engincer at
Oxford.) WE WERE IMPRESSED.

Neal House and five of his associates attended our 3L
Workshop (The Loudspeaker, The Listening Room and the
Listencr) in the summer of 1988. They saw the introduction
of our In the Ear recording using the probe microphones.
They had alrcady been using on-the-ear recording for their

,/_\?%maging, staging and left to right isola-
L1 tion can be acquired in the vehicle envi-
ronment.

"As a [inal note: the author believes the defined directiv-
ity and closc coupling methods described give audio system
designers a powerful tool for controlling the sound field
characteristics in the automotive cnvironment. When used in
conjunction with digital sound signal processors, accurate
and rcalistic sound ficld reproduction can occur. Without de-
fined dircctivity and close coupling, the signal is more or less
at the mercy of the environment.”

measurcment work.

Neal's paper at the 1989 | jsscec R B B -
AES, " Aspects of the Vehicle Lis- | 7 it
tening Environment”, Preprint # o
2873, tells you how far their cur- )
rent research has taken them. | bl © I /‘/\‘”v\/f"\\ { Wlﬁl
They have a TEF and they have | e ki % /‘/ . v .
used it well, along with their na- ] e seen Syt /
tive intelligence. Reading the [ = 77" H‘ ek S
paper made us proud to say that : 2322512‘? | ol
we know these guys. If you have y i L“H //
any interest in car sound, get the | fres e M ! j_L Ronag o9
paper. The paper is 15 pages. Tam | ™" ' " g g e e
excerpting a few sentences from FIGURE 90 BTC OF LEFT O7ERKZAD SPRAF T3 PIGURE 10A LEFT OVERHEAD RESPONSE
pages 13 and 14 of a very impor- e
Lant papcer: 138645 ec 2e(gapec

Fio i

"Small 60mm speakers werc B
placed in the headliner above cach I
ear of the listener. The benefit I Sy dee b )
gaincd by closc coupling like this kS N N iy U " 1 _
is control of the dircct to reflected | gypre e, 7 \/T\'\ V’\IJ R] \vﬂ “uee bron ! A h
energy ratios. In essence, the ef- i ' t ‘ UL .| i
{ects ol the environment are re- ey : : i ;;2:%::: 1 W ‘
moved from the signal. This can // ' ;\J L ' " |
be quite useful since the spatial, | e o _ 1 Tree tange ' H#ﬁh
spectral, and temporal aspects arc o L A A e ‘cﬁaim—'t'-—
all in part determined by the com- FIGURE 10C LEPT INSTRUMENT FIGURE 7C LEFT FRONT IP
bination of direct and the reflected AL RESPONSE
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Derse, Dense,

1'd Love Co

The ETC measurements have
been under attack by two people ill
equipped to make judgments about
processces designed by their superiors.

Fortunately, Dr. Patronis and Dr.
Bertram have been at hand to demon-
strate the differences between inferiors
and peers.

The second figurc is a B & K ver-
sion of what happens when you re-
strict a sinusoid to other than infinite
time so far as Fourier analysis is con-
cerncd.

We object to the use of the office
of President of the AES as a platform
for unsubstantiated attacks on a legiti-
mate measurement technique by onc

participating in the
development of
what they think is a
compctitive system.
The whole cpisode
of how the AES has
handled Richard C. Heyser's posthu-
mous paper disgraces that institution
beyond any ability of mine to describe.
The following extract is from a letter
by Dr. Bertram on the claim that the
Hilbert Transform of thc real part of
the analytic signal is non causal. As he
so succinctly demonstrates, both parts
can be so considercd if you don't un-
derstand the underlying mathematics.

. the Fourier series for the dis-
crete form of the function is just a sc-
rics of cosincs of the same amplitude
and its Hilbert transform is a corre-
sponding serics of sincs. The enclosed
includes 20 and 40 term calculations
using Basic. The significant item that

refutes the Lipshitz and Varderkooy's
argument is that both & and its Hilbert
transform arc non-causal if only a fi-
nitc number of terms arc used to repre-
sent them, and both are causal if an in-
{inite number of terms are used since
the variation on the base line would
not be visible on a scale where the infi-
nitc peaks (for both functions) could
be scen. They didn't qucstion the rep-
resentation of the & function since they
have its definition in mind rather than
its analytic represcntation in the form
of cither a Fourier scries or Fourier in-
tegral, particularly in the band-limited
form. It is important to remember that
the Hilbert transform is just what the
doctor ordered to produce a new func-
tion, equal to the the sum-of-squares of
the two, that doesn't have the fluctua-
tions associated with the finite form of
either: Dick needed it for his loud-
spcaker mcasurcments.”
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Industrial Research Products started with onc prod-
uct, Digital Signal Delay, in 1970. Over the next 20
years cclectic products were developed:  Voice-Matic
antomatic mixer, TEQ Transversal cqualizer, power
amplificr, precision signal delay, crossover/limiters and
finally the System 41—a complete modular system.
IRP has always represented the finest quality and the
highest cngineering integrity.

Acoustical consultants were the first to appreciate
IRP, and specifications for IRP were often written by
acoustical consultants. It was a rare sound contractor in
the early 70s that understood the necd for signal delay
and automatic mixing. Selling was onc-on-one.

Now their distribution is worldwide with reps and
a contractor organization, in addition to thc magnifi-
cent support from acoustic and clectroacoustic consul-
tants: 72 channel Voice-Matic in Bangkok, 102 mic
channels installed by Slyc Electronics at the National
Academy of Medicine in Washington, D.C., 120 chan-
nel audio mixer in Antwerp. The new System 41 main-
frame and modules has a diversity of applications - the
only limitation to using Systcm 41 is your imagination.

We're proud of our many years of association with
Industrial Research Products.
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We were saddened to learn of the deaths of two prominent men in audio and acous-
tics, both from sudden heart failure.

D%
.,9“

Deane Jensen
Dcane Jensen of Jensen Transformers, the leading audio transformer designer in the
world, passed away the weckend of October 21.

fe]
oo

Theodore Schultz

Ted Schultz, well known to Syn-Aud-Con grads for his remarkable translation of the
Jandmark book, "Principles and Applications of Room Acoustics” by Lothar Cremer and
Helmut A. Muller, passed away on August 6th.

.o'.
)

v

Both men were friends of Syn-Aud-Con and truly giants in their fields of endeavor.
Our material world is diminished by their physical abscnce but enriched by their lifctime
of meaningful contributions to the life of the mind.

v .°=—:¢ o—.' = =
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Altec has recently provided us with their
Acousta Cadd'™ computer program. We will be Max

{esting it in the near futurc. Our new computer Rev
has not yet arrived and we are postponing test- 2.5 ¥
ing until it does. The only computer Don has 8.5
had anything to do with in recent ycars has been 84.5
the TEF analyzcrs. He is about to devote 1990 80.5 |
1o getting in the swim again with a large fast -2
computer as he feels that this year will sce de- 4.5
sign, testing, and operation of sound systems all 70-5

accomplished optimally via computers. Enough
said for now.

The Radio Shack SILM &
Sound Level Measurements

Sound Level Measurements

Weighting scales come up in every | T st stem ot mesuring ldness wis e quite some G o i e

form of the sound level meter In this instrument, sound pressure is transformed

Syn-Aud—Con class. The two most often into voltag by a microphone, o weighting network shapes lhe voltuge to account

for the frequency response of the ear. and n quasi-ts voltmeler with u logarith-

llSCd by S()llI]d men are "Flat" and 'A' mic scale indicates the weighted sound pressure level
Scale The Very CC()n()miCle Radi() Until recently sound level meters had three possible weighting curves These are

called A B and C and are specified in IEC Recommendations 123 and 179 and

ShaCk SIJM iS a uSCful dCViCC because: :),: C;IJ;:'CS’«unda:d S 14--1961 Measurement results are given in dB (A) dB (B)
1. It has an 'A’ scalc and a 'C" scalc. B -7
2. It has an output jack . PN |
3. Tt is the lowest cost device with g
both of the above fcatures. : /J — *\§J,
é (] %// &
The 'D' curve, so far as T am aware, 5 / R
never became a standard and I've only G20 / _ . B
scen it on cquipment in Europe. §
w30 ]
A
® risy 50 100 200 500 1000 2000 5000 16,000 20.000
FAEQUENCY {Hz)

inturnationsl stendurd A. B, and C weighting curves for sound leval moters. Also shown
is the proposed D waighting curve for monitoring jet sircraft noise.

Recently a new weighting curve the 1 curve has been proposed for measuring
jet aireruft noise
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The Benchmark CID-1 Mixing in-
terface is one of those devices that is
increasingly needed in audio and al-
most impossible to find with broadcast
quality specifications. What more
ideal way to acquire a needed A + B
third channcl, a mono {eed from a ster-
€0 source, or a precision null amplifier
set for an out of polarity alarm. Bal-
anced or unbalanced inputs 100 KQ

differcntial 50 KQ single ended. Out-
puts are 600 balanced line level and
200Q balanced mic. level. 100 dB
common mode rejection from 20 Hz
past 2 kHz at the input. Five year war-
ranty and same day turn around on re-
pairs. In a unit with >200kHz RF free
bandwidth and a 20kHz THD of
0.0012% (i.e., -98.4 dB), what else
could you ask for.

GlNL{NmIall

[e) ©

CID-1 Mixing Inlerface AmPIlﬂt,‘r

inpuit ¥ Soput 12

BENCHMARK MEDIA SYSTEMS, INC.

Crgund
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Bandpass filters arc one of the
most fundamental of mcasurement
tools. Fig. 1 illustrates the kcy param-
cters of such a filter such as:

1. The center {requency f¢

2. The -3 dB bandwidths f;, and
fu (The lower frequency and
the upper frequency)

3. The effective noisc band-

width

The ideal vs practical filter

The ripple within the filter

bandpass.

@k

IMAGINARY
AXIS

Courtesy of Andrew Duncan

Effective Noise )
Bandwidth B | Ripple
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.
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3 dB Point
.
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-
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1 T
Linear Frequency Scale

Two Fundamental Types of Filters

There arc two fundamental types
of bandpass filters used in audio and
acoustic analysis instruments. They
are:

20 Winter 1990

1. The constant bandwidth filter
2. The constant percentlage band-
width filter

The Constant Bandwidth Filter

The constant bandwidth filter is
cxactly what its namec describes. At
any [¢ its bandwidth remains the same.
A 20 Hz CBF is 20 Hz wide for an f¢ =
100 Hz or an fe = 10,000 Hz.

The Constant Percentage Bandwidth
Filter

The constant percentage band-
width filter has a bandwidth that is a
constant percent of whatever f¢ it is
tuned to. For example a 1/3-octave fil-
ter is a constant percentage of 23%.
Thercfore, a 1/3-octave filter tuned to
an fc of 100 Hz would have a -3 dB
bandwidth of 23 Hz. A 1/3-octave fil-
ter tuned to an f; of 1000 Hz would
have a -3 dB bandwidth of 230 Hz and
a 1/3-octave filter tuncd to an (¢ of
10,000 Hz would have a -3 dB band-
width of 2300 Hz. Table I gives some
common fractional octave filters band-
widths and shows their serics number
in the Renard series.
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Fractional Decade Filters

Correctly designed real time ana-
lyzers do not actually use 1/3-octave
filters. They employ 1/10 decade fil-
ters. An oclave is a 2/1 frequency
span. A decade 18 a 10/1 {requency
span a basic 1/3-octave increment
would be:

2(153) = 1.25992104989

Syr-Aud-Con Newsletler

A basic 1/10 decade increment would
be:

10710 = 125892541179

The diffcrence between these two
values is: 0.00099563810 or roughly
one part in a thousand. If you place the
1/10 decade increment in a calculator
and repeatedly multiply it by itself you
will get all the 1/10 decade increments

possible. Note particularly that the f
thus obtained only match the labels at
the decade points (i.e., 10, 100, 1000,
etc.) The label increments are:

Labels Exact Numbers
1.000 1.00000000000
1.250 1.25892541179
1.600 1.58489319245
2.000 1.99526231495

Volume 17, Number 2
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Fractional Qv

1/1
172
1/3
1/6
1/10

1
fLIMIT= 10 (2’(33'1/3) x 100 = 96.61 Hz

Fractional Octave Filter Equations

% Bandwidth

70
35
23
11.5
7

* Series = 3-1/3 x reciprocal of fractional octave

Upper and L.ower Limits

1
le'MIT= b*(Z_I\T) X fc

Fractional €
FractOct. = I S
0_3( 230 )
% BW
Series= 230
% BW
% BW = 230
Series

Examples

1
fivr= 10’{2“33‘1/3) x 100 = 103.51Hz

i.e., A 1/10 octave filtcr is a 7% of center bandwidth filter.

FractOct. = R S

0'3( 230 )
10%

* (11/6.9 octave rounded)

Difference = 6.9

1/7 octavefilter*

Renard Series*

3-1/3
6.67
10

20
33-1/3

Table I

2.500 2.51188643148
3.150 3.16227766012
4.000 3.98107170546
5.000 5.01187233616
6.300 6.30957344464
8.000 7.94328234701
10.000 10.00000000000
What Order Filter?

While at first glance the higher
the order (i.c., the greater the attenua-
tion in dB per octave such as 6, 12, 18,
24, 30, 36 dB/oct) the ncarer the ideal
filter is approached for most audio and
acoustic work; the lower order filters
quite often are more satisfactory than
their stecper counterparts. For one
thing, higher slope rates have poorer
transicnt response manifested by
"ringing" of the filters alter the tran-
sient signal has passed through them.
Another useful property of the lower
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order filters is the opportunity for the
knowlcdgeable operator to observe
their skirt's interaction and tell sinusoid
signals to within a few Hertz.

Loudspeakers as Bandpass Filters

All loudspeakers exhibit a high
pass filter action at the lower frequen-
cies and a low pass filter action at the
higher frequencies, thus approximating
in the acoustic domain the response of
an clectronic bandpass filter in the
electrical domain. A loudspcaker can
be very realistically modeled by a se-
ries of "band pass” and "all pass” fil-
ters.

Analytic View of a Band Pass Filter
Figs. 2 and 3 arc the tim¢ domain
and frequency domain views of a four
pole Butterworth 1/3-octave bandpass
filter. Fig. 4 is the domain chart to help

you locate how thesc first two displays
relate to cach other via the Fourier
transform and the Hilbert operator.

Conclusion

We have discussed the bandpass
filter as commonly used in audio and
acoustic work. The constant bandwidth
and the constant percentage bandwidth
types have been described. Finding the
center frequencies of fractional decade
filters as well as their upper and lower
-3 dB [requencies is shown mathemati-
cally. Finally we have provided the an-
alytic response of a 1/3-octave 4 pole
Butterworth filter as an illustration of
the time domain and frequency domain
view of the transfer function. Careful
study of this material should assist you
in becoming familiar with the parame-
ters ol the bandpass filter.

Syn-Aud-Con Newsletter



Gr'ouncltng

&
S’n'eld{ng
Schemacic Guidelire

Troy Jensen of Peter George Asso-
ciates in New York has shared with us
the guidcline schematic he uses to in-
struct contractor personnel. We notc that
he uses the RCA convention of pin 2
high. The Westrex convention is pin 3
high. Either is, in our opinion, accepta-
ble. Just be sure you always know which
convention is in usc with each system
you have to dcal with.

We sincerely appreciate this sharing.
If T were the contractor receiving this in-
struction I would respect the explicit di-
rections as that would tell me that T was
dealing with somcone having practical as
well as theoretical capability.
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The Fall 1989 AES Convention in
New York was in the hands of good
fricnds:  Glen Ballou, Convention
Chairman; Ted Uzzle,
Papers chairman, and
Mary Gruszka, Work-
shop chairman. David
Andrews was the facili-
tiecs chairman. How
could it be anything but
a winner? The only
complaint we heard was
that it was not possible to be every-
wherc at once and 1o hear really impor-
tant papers and attend the workshops.

Pcter D'Antonio conducted a 4-

Fho Fadd
7989 SIES
Gonvendion
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day workshop, "Optimizing the Listen-
ing Environment” dedicated to our
friend, Charlcs Bilello. The session
was originally Charles'
drcam. There is serious
talk about printing the
papers from the work-
shop and making thcm
available as a book. Au-
dio and Recording
greats occupied the po-
dium each day. A true
feast. T can't tell you about the other
workshops because if we had any time,
we were at Peter's scssions. We didn't
even get to the exhibits at all!
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The Large
Room

Frequency

The term large room frequency, critical frequency or
Schroeder frequency is a very usclul concept and scaled from it

is the

modal zone, the dillusion zone, the specular frequency

zone and the pressurc zone. Farrcl Becker's analysis of the basic
cquation ends up with the pertinent question of what frequency

range

for the averagc absorption value. It would scem to us that

it should be that frequency corresponding (o the room's largest
dimension. In any case we are reprinting below Farrel's com-

FAEQUENCY

ments.
The @quation for "Controllers of Steady-State
Acoustic Response’" (Figuwe 7-2 on page 210 of
15
- 122
T
Fo = 11,250 % {---
Y
where T is the reverberation time and V 1s the volume.
Substituting the Sabline reverberation time yields:
g 172
TME FREQUENCY Q.45 x W
{A) ETC of & smaif room showing fack of & dense tield (B) 3D of samse room without & revarberant sound fieid
of reflections. After 150,000 uzec (150 msec) or 150 1t but with room modes. (Courtesy Charlee Bilello)
alf retiections have died ouf. (Courteny Charles Bilello) o= 11,090 s -
- v
fhe Vs cvancel and we get;
1,2
0.4z
Fo o= 11,290 &{--——-
Sa
Bringing the constant outside of the radical we get:
Oirect o rmvarbarant ratla 222 8
{C) ETC of # {arge room where & sound fleid is stilf (D) 3-D of & large concert hail with & good L/
present at 1.134 maec or approximately 1000 f1 reverberant tieid. 1
o i i} . e -
(Couricey Ruth Lckerd Hotl) Foo= 11,250 % 0,220 » [~
FiouRe 9-1 Proof that there [s a fundamental difterence between small and large reverberant spaces Sa
‘ T ] :
I 1 ! ' Which yields:
I | .
F ' | !
& ! T 2,490
|
¥ | Tz e
3 h ! 1 (SRl VAS Fiaune 9.2 Controlters Fe s
Fa | ) i ooov of steady- room D&
N ! | ! T G acoustic response.
gl 1 I | (Courtesy Bolt, Beranck, . . .
3\ | 1 I and Newman) fhis seems to say that the critical (or crossover)
g1 ! ! a AN 5 50 one 2 b = P ) S0 ¢
D 2Y o L orrumon ABSORPTION B tragquency 1s solely deererer.ﬂ_ on the average bsorptian
LR i MODES, ! : (SPECULAR KEFLECTIONS) in the room. The question is: The average absurption
i .
L t— + - T - at what frequency?
[ e L
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There are some people who sin-
cerely belicve that:

Cars go out of control;
Guns kill people;
Submission is better than
fighting;

More money buys beticr
equipment.

The list is endless. The people we
are discussing are not necessarily the
disturbed portion of the population

(suicidal, nccrophiles, hypochondri-
acs) but mercly those who have given
little thought to cause and effect.

I've heard people say, "My car
went out of control.” Having ridden
with some of them I can say without
cquivocation that the car never was un-
der their control—they were merely
steering it about from place-to-place
without any knowledge
whatsoever of what con-
trol is.

When T can slide
around a Ferrari on a wet
road in a Volkswagon
Bug, the lic is given to
the car making a driver.

In audio, spouting
the questionable specification of a
stack of equipment does not make one
an experienced audio engineer.

2610

‘Degree
Fahrenheit

Gabricl Danicl Fahrenheit (1686-
1736), a German physicist born in Dan-
zig, spent a good dcal of his life in Eng-
land and Holland. The inventor of the
Mercury in  glass thermometer, he
chose 0° as the lowest temperature ob-
lainable with a mixture of ice and com-
mon salt and proposcd to divide the in-
tcrval between this temperaturc and
that of the limit of hcat which is found
in the blood of a healthy man into 96
divisions. Today science uses the scale
named in honor of William John Mac-
quorn Rankine the earlicst of the three
founders of the modern science of ther-
modynamics (the other two being Sadi
Carnot and J.P. Joule). The Swede
Anders Celsius described the  centi-
grade thermometer in 1742 (i.c., divid-
ed into 100 intervals) and Lord Kelvin
developed a scale named after him in
1862. (The ice-stcam interval fixed at

Syrn-Aud-Con Newsletler

100°). Time does not allow discussion
of such interesting men as Rene de Re-
aumur (1683-1757) who divided the
scale into 80 intervals.

What all this is lcading up to is
that we have a large outdoor test of 0°
F going on here at the farm even as 1
wrilc.

Nosc crinkling, scrvile behavior
from the dogs wanting in, rapid "U"
turns by the cat who thought he want-
cd out, all testify to the early human
scales of:

Damn
Too damn hot
Hot
Warm
Plcasant
Cool
Cold
Very cold
Too damn cold
Damn

While ten points on the scale
would secm adequate for self expres-
sion, weather men have always been
fond of the Fahrenheit scale for its
closely spaced gradients.

In the old days at the farm in this
kind of wecather we slept in unhcated
bedrooms with so many  comforters
that your limbs were tired in the morn-
ing from supporting their weight. In

the present good old days with well in-
sulated houscs, central hecating, and
electric blankets, living at the farm in
the presently "Very cold” weather is a
delight of ski clothes outdoors and
warm cats in our laps, dogs at our feet,
evenings spent reading good books or
watching video movics.

The bird feeder just outside the
picturc window keeps the cats in a
pleasurable stage of evil intentions
while their fearless leader stalks the
crunchy ground underfoot while afield
with his 45-70 rifle looking for
coyolcs.

On a winter day like this we can
truly say, "When it's all said and done,
there's more said than there is done.”

Volume 17, Number 2
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Professional Services

Acoustical Consultants may list their cards on this page.

There is no charge. The only requirements arc 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 Con-

sultants page, send in four (4) business cards for our file.

Jamieson and Associates, inc.

Conzulting » 1 it

&

Avsense

Design » Praduction » \easlics

RICHARD N. JAMIESON

President
612/9203770
5200 WILLSON ROAD —300

MINNEAPOI IS, MINNESOTA
55424

THIL MAE DES SO UMICATION GROC

I'homas G. Bouliane, Audio and Acoustics

19 Woodworth Street
Boston, Massachusetts 02127

Thomas G. Bouliane

(617) 8250559

AubpioAcousrTics

Chuck Milam, PE.

Consultant in Audio Systems
and Acoustics

11615 Lochwood Bivd

Dallas X 75218 214/321-1870

Sound Reseaich Associates

Consulfants in Acoustics

1650 7anker Pocd
Goble Building. Suite: 120
San Jose CA - QH12
{A08) 1A36-6040)

Tom Paddock

Acoustical Syitents Engincer

SPECIALIST ACOUSTIC 4+ AUDIO CONSULTANT

QI
Ql
O

s Acoustics. Audi + Sound Sveten Design
Norse + Vilsration An
= Techncal Writing 1 L ecturing

i
i

=

5 Woithmgton Way. Lixden
Cor ]

102061 463361

TEF® Audio & Acoustical Analysis
Audio & Communications Systems Nesign

MCG AUDIO CONSULTING
88 Myrtle Avenue
Edgewater, NJ 07020

Mary C. Gruszka (201) 224-4937

FRANCIS DANIEL

ACOUSTICAL CONSULTANT

201WEST 89 ST “NEWYORK . NY 10024 °212/874-0590
FAX SERVICE - 212/724-378%

(11
JGL Acoustics, Inc.
5354 Highland Dr e Bollevue WA 98006
(206) 747-2229

JERRY G. LILLY, P.E.

President

Mo

Consulting Services in Sound and Vibration Contral

ENVIRONMENTAL ACOUSTICS « COMMUNICATIONS
NOISE CONTROL » THEATRE LIGHTING & RIGGING

N\ N B TRAYLOR & ASSOCIATES
O DESIGNCONSULTANTS

504/995- 1236 « 50479251249
2762 CONTINENTAL DRIVE, SUITE 201
BATON ROUGE LOUISIANA 70808-3207
WILLIAM V. ANDERSON

Paoletti/Lewilz/Associates Inc.
ACOQUSTICAL AND AUDIOQVISUAL CONSULTANTS

KURT M. GRAFFY
CONSULTANT

40 Gold Street  San Francisco 94133 (415) 391-7610
FAX (415) 391-0171

Architectural Acoustics
Industrial Noisc Control

Sound Systems
Gommunication

ACOUSTICAL ENGINEERS INC.

Consultants

1864 So. State #270
Salt Lake City, Utah
84115

RICHARD K. (JIM) FULLMER P.E (801) 467-4206

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

Herbert T. Chaudiere
Vice President
105 NE 56th Street

Seatthe WA 98105 206/ 523-3350

Collaboration in Science
and Technology Inc
Acoustics Division

CSTI

C GRISSOM STEELE, PE

[713) 4322784
15835 Park Ten Place, Suite 105 ® Houston Texas 77084-5131

ACOUSTICS ELECTRONICS

EUGENE T. PATRONIS, JR.
PHD.
(ARAS AES APS SMPTE)
SCHOOL OF PHYSICS
GEORGIA TECH
ATLANTA GA 30332

BUS (404) 894-5237

ARC
AUDIO REINFORCEMENT CONGEPTS
ACQUSIICS CONSULTANCY & SO0UND SYSTEMS DESIGN

MARCELLO CROCE

20124 MILANG VIA VOLTUANG 37 - TeL 02 [00gu970 - P 1 02847180102

DIKON MEDIAR GYSTENMS
& DESIGH, INC.

Specialist in Consulting and
Designing of Systems and Facilities
for Communication Needs

Fred L. Dixon
Chief Designer

(517) 626-6994
13701 Hinman Road Eagle, Mi 48822

LARRY ELLIOTT ASSOCIATES

Consulting in Clectroacoustics and Audio System DPesigns

Larry J. Elliott

PO Box 66-050 Beachhaven
Auckland 10
New Zealand

22A Tramway Road
Beachhaven
[elephone (09) 434-551

Barron
b Kennedy
Lyzun & Consultants
Associates in Acoustics
Architcctural » Environmenta
Industrial e Vibration » Sour

Marine

1EF

BARRON KENNLDY LYZUN & ASSOCIATES LTO.
H250-145 West 1/1h Stieet. North Vancouver, BC. VM 3GA
Tolophone: (€04} 938 2508  F-ax (604) 968 7457

26

Winter 1990

Syn-Aud-Con Newsletter




.

I hadn't been on a horse for two ycars. When My Laddic
accidentally rolled on me and then stepped all over me while
getting back up, I lost all interest in horscbacking

Carolyn doesn't like riding alone so I'd occasionally hike
along with her at a horse rate. That led o considering the
possibility of finding a gentle, well-trained horse for me. One
try was a "whip broke" horsc named Ben. He was finc to ride
but shuddered all over when touched by a human hand. An-
other horsc named Missy was offcred and she truly was gen-
tle. In fact she just stood there and wouldn't move.

The week before we were (o leave on our winter tour, a
relative of Carolyn's let us have their ninc-ycar old mare
named Jesse, a trail horse.

Jesse cautiously crosscs decp ditches rather than

jumping them, steps carcfully over the logs of fallen trees,

walks, trots, or canters at a touch of the heel and, to make
a long story shorter, led me back to horsebacking.

The clincher came the day after we purchased Jesse. 1
walked into the barnyard. She walked right up to me, laid
her head on my shoulder and had me rub her neck. I'd
never had any horse do that and she made me hers.

WANTED:

Ivic IE-30A RTA, Inovonics portable 1/3-octave RTA,
and DBX RTA-1.

CONTACT: Tom Young, Audio Technologics 203-274-
2202

FOR SALE: Techron TEF 10, upgraded to 12+, dual in-
put amps. Selling for $7,900.
CONTACT: James Wordinger at 219-294-8288

FOR SALE:

Audio Control SA3050A version 2.0 portable RTA w/
mic. $825. With rechargeable battery, $975. Loftech
TS-1 portable test set w/dB meter, tone generator and fre-
quency counter, $225. Josephson Engincering measuring
mic, condenser. $225.

CONTACT: Tom Young, Audio Technologics 203-274-
2202.

Syn-Aud-Con Newsletter

FOR SALE:

B&K 2230 Integrating Sound Level Meter

B&K 1625 1/3-Octave filter set

B&K 4230 Sound Level Calibrator

B&K UA 0801 Tripod w/SLM Adaptor

B&K KE 0226 Carrying casc

Selling for $5,000

CONTACT: Gerald K. Pitcher, 152 Surfside Ave,
Charlestown, RI 02813, PH 401-322-1543

POSITION AVAILABLE:

Ideal person would be recently graduated with a BS
or BA dcgree in Physics or Electronics, have very litlle
experience (fewer bad habits to break), be well versed
in IBM desktop computers, have good health habits (non
smoker required), be a Syn-Aud-Con grad and believer,
have an abundant supply of all other desirable qualities.

Those substantially mecting the criteria of the above
sentence are invited to send their resume.

I am a consultant who preparcs plans and specifica-
tions for electronic systems: sound, audio-visual, video,
sccurity, computers, control, ctc.

My most recent major equipment purchase was a
Techron 12+ system. (You will become proficient in in-
strumentation). Naturally you should initially be pre-
pared for long hours and low pay. Other compensation:
some knowledge; personal satisfaction; plcasant work
environment on my sccluded, smog free 4-acre moun-
tainous ranch (near) paradise located about 40 minutes
west of downtown Los Angeles.

CONTACT: Don Null, Null Engincering Co., P. O. Box
150, Topanga, CA 90290
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SYN-AUD-CON SPONSORS

Syn-Aud-Con rcceives tangible support from the audio industry. Seventeen manu-
facturing firms presently help underwrite the expense of providing sound engineer-
ing seminars. Such support makes it possible to provide the very latest in audio tech-
nology while maintaining recasonable prices relative to today's economy and 1o
provide all the materials and continaing 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 de-
signer-manufacturer of andio equipment. They are "in tune” with what a Syn-Aud-
Con grad needs.

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

Altec Lansing Corporation
Benchmark Media Systems, Inc.
BIAMP Systems, Inc.
Community Light & Sound, Inc.
Crown International
Electro-Voice, Inc.
FSR,Inc.

HM Electronics, Inc.
Industrial Research Products, Inc.
Innovative Electronic Designs
JBL Professional/UREI Electronics
J. W.Davis Company
Klark-Teknik
Shure Brothers Inc.
Switcheraft, Inc.

TOA Electronics
West Penn Wire Corp.

By

iNndustrial
I research —

Co, products, INc.
mDany A ‘me&‘{) COMPANY Va ‘
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