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effect is greater than the sum of the 
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Klark Teknik 

Syn-Aud-Con Schedule 

Study of Microsecond 
Signal Delay by Jim 
McCandliss 

The Facts-Nothing But ... 
Milton T. Putnam 

PA-70 Loudspeaker Study 
by Mike Lamm 

Mathematical Signs •.. 

IRP Precision Signal Delay 

The May Class 
We Learn Too Slowly 

Microphones & Their 
Placement ... 

Benchmark up to PAR 
Free Subscription to S&V 

Classifying Reflections 
"We Will Provide It ... " 

The SP-l Speech Processor 
Smile-Steve Romeo 

TEF Symposium in 
Nashville 

Concert Sound Reinforce-
ment Information 

Picture's Worth a Thousand 
Words 

17 The Perfect Specification 

18 Do Digital Filters Ring? 
Sound Pressure 

20 Functional Form Phase ... 

21 TOA Automatic Mixer 
Shure Prologue ... 
Smile-Question & Answer 

22 Hilbert Bites Again 
Ohms Law-Power .•. 

23 Frazier 40 
Another 2nd Generation 

( 
24 How are You Going ... 

Smile-Audio Newspeak 

25 Texan's Map of the U.S. 

26 Professional Services 

27 Morning Walk on the Farm 
Anonymous 
Classified 

TECH TOPICS: 

Vol. 16, No.6 
Grounding, Shielding & 
Installation Workshop 

Vol. 16, No.7 
More on Centers & 
Origins by Don Keele 

( 
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© Klark-Teknik Pic 

{Jack Kelly says, 

"We have aluJays 

enjoyed a good 

relationship UJith 

the Syn~Aud-Con 

sound contractor 

base- perhaps 

because UJe 

share the same 

committment to 
. " senJtce. 

Syn-AudCon Newsletter 

Syn-Aud-Con sponsors come to us in two ways-we see a company that we 
would like to work with: we may admire an engineer and his work, or feci that the 
potential of the company is not being realized in the marketplace_ The second way 
is for someone we respect to come to us and ask us to talk with a company: Jeff 
Loether of Marriott asked us to get to know the FSR company, Bill Bencsik arrang
ing for us to meet the folks at West Penn Wire_ Of course, some of our sponsors go 
back to the early days of Syn-Aud-Con sponsorship: Shure Brothers, UREI, IRP, 
and Crown_ 

Klark-Teknik came to us the second way_ Peter Mapp, the well known British 
consultant and good friend, has written, under Klark-Teknik sponsorship, the excel
lent Audio System Designer technical reference manuaL He arranged for us to meet 
Gaston Goossens, Group Marketing Director of Klark-Teknik, and we liked what 
we heard. 

Only a select few overseas manufacturers have shared Syn-Aud··Con's vision of 
an impartial third party educational effort aimed primarily at the sound contractor 
industry. Klark-Teknik Research (KTR), founded in England in 1971 by two broth
ers, Philip and Terry Clarke, came up the audio ladder building broadcast quality 
equipment for Decca and the BBC. 

In 1980 the Clarke brothers formed a joint venture with Jack Kelly in the Unit
ed States called Klark-Teknik Electronics, Inc (KTE). 

Syn-Aud-Con grads, which include Jack Kelly-1983, know KTE best for their 
high quality graphic and parametric equalizers, precision digital delay, and real time 
analyzer. Their DN716 has been successfully used by many sound contractors, in
cluding Jim Carey in his large church installations for precision synchronization 
work. 

It has been our experience that Klark-Teknik has been very driven by real cus
tomer needs as differentiated from market Elds and that their interest in ploughing 
back into the industry educational tools as well as selling superlative products ex
press a company philosophy of commitment to customer service, product innova
tion, <md respect for the industry they are in. 

Recently, in a discussion with Jack Kelly, he said something I really like: 
"Klmk-Teknik has always enjoyed a good relationship with the Syn-Aud-Con sound 
contractor base----perhaps because we share the same commitment to service." 

Volume 16. Number 4 3 



1989-90 SYN-AUD-CON 
SEMINAR AND WORKSHOP 

New York Area 
October 15-16 

Washington, D.C. 
October 26-27 

Orlando. FL 
November 15-16 

Anaheim, CA 
January 22-23, 1990 

The on-the-road classes are a rapid fire review of audio 
and acoustic basics and their use and misuse in current sys
tem practices. Unlike our 3-day classes at our farm in South
ern Indiana which are intended to develop specific audio 
skills in a limited number of basic audio tasks, our 2-day on
the-road classes provide a global approach to the areas of au
dio and acoustics that 40 years have shown us to be impor
tant to your success in this field. 

Our 2-day classes are an excellent introduction to Syn
Aud-Con, the vocabulary of audio and acoustics, and an au
thoritative overview of what you may well be missing and 
need. 
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The Farm in Indiana 
August 24-26 

September 14-16 
October 5-7 

Summer 89 

Computers In Audio 
The Farm 

September 21-23,1989 

Weare planning a computer workshop for those who 
use IBM compatible computers for designing sound sys
tems, bidding systems, and doing audio and acoustic mathe
matics. 

Our instruction staff will have fascinating and innova
tive ways to to utilize computer spreadsheets for sound sys
tem purposes. 

Staff for Computers in Audio: 
I<'arrel Becker, Audio Artistry, Gaithersburg, MD 
Mario Maltese, TSI, Mineola, NY 
Joe Mitchell, Saint Germaine Foundation, Hoffrmill 

Estates,IL 

You can bring your computer if you want. You will 
learn from us while you share with others. But isn't that 
what Syn-Aud-Con is about anyway? 

In the next three to four years we can expect to have 
early Cray capacity at PC prices. If that truly comes to 
pass, then what we put in such machines better be the best 
we can do and not our first flawed fumbles. The Comput
ers in Audio Workshop will bring us all up-to-date on to
day's best. 

Concert Sound Reinforcement 
January 16-18, 1990 

Chapman College 
Orange, CA 

Workshop Chairman: Will Parry 
Maryland Sound 

Will Parry is selecting his staff and the outline for the 
Workshop. A brochure will be in the mail by September. 

The Workshop will be held at Chapman College, im
mediately before the NAMM show. We have a block of 
rooms in Anaheim, for those who wish to combine the 
Workshop with NAMM_ 

Syn-Aud-Con Newsletter 
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Microsecond 

Signal Delay 

by 

Jim McCandliss 
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Figure 1. We made overhead transparencies of each of Jim's meas-

2916Elj!Se-c, 
3295IE+131 

FEET 

2 916fl)lS ~c 
32951E+81 

FEET 

urements, overlaid all oJthem and made a copy. This study shows that the 
last 15 IL~ecs is not very dramatic at 
6,000 Hz, but at higher frequencies, 
15 lL~ec would be very evident. 

. . . . . -

,lm' ,::,}/------' ,,"~.--- ',-------~ 
Figure 2. Job 7 is the beginning 

oJthe study with 15 usecs added to the 
out-oj-synchronization horns. Job 16 
is the end oj the study showing the 
horns brought into synchronization 
with 150 J~ec of delay being added in 
1.5 J~ec steps 

Bandl.,Hdth 
513 811Hz 

Joo16 

8 JOB16-32 TDS 

Job 7 Job 16 

Job 7 has 15 ~lsec of delay and Jo~~..0 has 150 ~lsec of delay. 
----~-r========~----------------~ 

Jim McCancIliss, Sound Investment Enterprises, Thousand 
Oaks, CA presented his EFC data at the TEF Symposium in a 
fonn that we can share with you in the Newsletter. His subject 
was Signal Alignment. Jim wanted to show how the direct ener
gy changed as the two horns became aligned. 

"This was a two way cluster with two horns aimed in a ncar 
throw-far throw configuration. Joh 7 reveals the hom's response 
with 15 Ilsec of offset for each hom. Jobs 8 - 16 show the re
sponse changes as 15 ~lsec of dclay are added to the front throw 
horn. The frequency range for all these jobs was 300 Hz to 
6,OOOHz. 
"What I found most interesting was how I can use these exam
ples in our Sound Shop classes to illustrate the need for and the 
benefit, of signal aligned clusters. Perhaps other TEF users 
would have ideas on how they have tried to educate their clients 
to the advantages of TEF." 
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Functional 

Fortn 

Phase 

Shift 
Mick Whelan of E1cctrotec, Cano

ga Park, CA., called to discuss the im
pulse measurements of polarity that 
we had published in our Winter 1988 
Syn-Aud-Con Newsletter, Vol 15, No 
2, Page 28. Mick, in attempting to du
plicate what we had shown there, 
came up with exactly the reverse con
clusion. OUf measurement was an 
acoustical one using the Heyser disc. 
Mick's was an electrical one (the new 
UREl precision delay was being meas
ured) and he used EASYTEF. I was as 
puzzled as he was and called Don 
Eger at Techron to seek a rational ex
planation. 

One was soon forthcoming. The 
way to read the EASYTEF polarity 
measurements is to find where the 
doublet goes through zero amplitude 
and at that time the impulse will be ei
ther up or down showing the polarity. 
The small dips and bumps preceding 
and following the main event are the 
result of not removing what Peter 
D'Antonio calls the functional form 
phase shifl. 

Don Eger pointed out another in
teresting l~lct, namely that when the 
doublet descends through zero ampli
tude, the polarity is correct, and, when 
it ascends through zero, the polarity is 
not correct. Note that the phase meas
urements confirm these readings. 

Kudos to Mick for carefully in
vestigating and following up on a 
problem of fundamental import::illce. 

6 Summer 89 
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Fig.la Fig.lb 

Measurements from Mick Whelan: Fig. la-When using EASYTEF, the impulse re
sponse contains the functional form phase shift FFPS described by Peter D'Antonio. 
That is what causes the two negative dips prior and post the impulse arrival. The sec
ond clue to polarity is that the doublet response should descend through zero when in 
polarity. Fig. 1 b-When using EASYTEF, here is what oUl-~f polarity looks like for an 
electronic circuit. 

POLARITY AND PHASE ILLUSTRATED 

A positive electrical impulse po
Janty should result in a IOLldspeaker 
diaphragm producing a positive pres
sure acoustic responsc (i,e all increase 
in pressure above that of arubient at
mosphcre pressure) In real life loud
speaker, this will occur when tried, 
but the acoustics signal output - an 
OVcxpfcssure - will often be severely 
limited in amplitude (sec Fig 1) 

If we then deliberately reverSe po
larity, we can observe the initial UI1-

dcrpressUTt:! that occurs ha') the same 
limitations (Sec Fig 2) This can 
lead, in some impulse type polarity 
testeIS, to their reading the first large 
pressure v::ui1.tion lather than the first 
pressure change I'o verify that the 
impulse measurements were ind~d 
tcWng us the uuth we measured the 
total phase rcsponse in both polarity 
connections. 'TI1C data is lcpro<.lllced 
here (Sec Figs 3 & 4) Rcmember 
our basic definition 

"Phase is frequency dependent" 
"Polarity H /lot frequency depen

dent" 

The impulse response displays al
low you to easily visualize the 1800 

step in time taken by a po1u-ity reveI
sal 111C peak amplilUde is 1800 in 
the opposite direction 

Figure 2 hgurc 4 
Ne '3tivc Polarit Nc ~;Hive Polaritv Phase Res onse 

Note that these impulse figures from Newsletter Vo1.l5 No2 were made using the IIeyser 
disc and the smallfirst peak is the signals as is confirmed by the phase vs frequency plots. 

Syn-Aud-Con Newsletter 
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Electrical Grounding, Optical 
Fiber Transmission by Ed Lethert 

Ed Lethert has a huge library on 
grounding and shielding and he shared 
freely. 

The main thrust of Ed's participa
tion was: 

(1) electrical grounding (earthing) 
including multiple rod grounds, chem
ical grounds and Ukr grounds. He 
spent time discussing the difference 
between ground and the equipotential 
plane or "zero reference. 

(2) Optical fiber transmission, in
clueling types of fiber, distances 
achievable, available hardware and 
long distance transmission of video 
were discussed. Consideration was 
given to multi mode and single mode 
fiber, the bandwidth and distance limi
tations with respect to noise immunity 
and general improvement in signal de
livery performance over other medi
mllS. 

(3) Many of the problems associat
ed with interfacing dissimilar circuits 
were addressed and some potential pit
falls pointed out. The correct methods 
of connecting floating, differential <md 
single ended auclio circuits were 
shown. 

(4) Discussion ensued regarding 
separation of cables carrying diiferent 
signal levels ranging from AC mains 
to microphone lines. Valuable infor
mation was presented in the fO[1I1 of 
guidelines for using separate conduits 
and even for separation of the conduits 
themselves. Effects of twisting wire 
pairs and shielding wires lor noise re
duction was considered. 

L-_________________________________________________ . ______ ~ 

SYTl-Auci-COTl Tech Topic 

Roundtable Discussions 
Our roundtable disclIssions arc 

very worthwhile. We feel that it is a 
valuahle \earning time. It is a time 
whcn members of the workshop arc 
divided into small groups to meet 
with Olle of the staff members for 
one hour.. During that hour the mem
be[s ot the group are free to ask any 
questiol1s they like. It is very infor
maL A fter an hOUI, the group moves 
to aJlotll(;r staff member and the 
IlwI1lbers of the group change with 
each move (worked (ll[t on a matrix.) 

Volll1ne 16, Numher 6 5 



One look at the workshop sched
ule reveals the wealth of subject mat
ter that was covered. This staff put to
gether a two inch thick manual of 
pertinent data on grounding, shielding 
and installation for each participant to 
take with him for further study. The 
thoroughness with which the attack on 
the problems was conducted is exem
plified in the goals and workshop 
schedule. 

A True Peer in Any Peer Group 
AI Grundy of Institute of Audio 

Research, New York City, gave an un
rehearsed spontaneous talk on levels 
and their measurements that simulta
neously covered the history, the 
present tcchniques and the proper way 
to do the job. Starting with power and 
voltage developed for varying RrJRs 
he demonstrated the matched case 
(maximum power, half voltage) then 
carried out to the constant voltage con
dition where RrJRs 2 10. This is the 
typical relationship between source 
and load in tmlay's systems. Al went 
on to show that the available power 
theory allows the dBm system to be 

6 Summer 1989 

Goals of the G, $, & I Workshop 

Primary Goal - To be Able to Install Excellent Equipment ( 
and Achieve Outstanding Audio Performance 

1. To Understand the Importance of Earth Grounds 

2. To Next Understand Proper Power Ground Systems 

3. To Understand the EMI/RFI Environment 

4. To Anluire Methods for Controlling EMI/RFI 

5. To Acquire Methods for Achieving an Equipotential 
Environment for the Audio (and Video) Equipment. 

6. To Understand Interconnection Problems & Methods 

7. To Understand Proper System Set-up 

8. To Understand System Testing and Something of the 
Necessary Test Equipment 

easily applied in the modem ca<;e. 
2 

(Es) 
WAVAII =---

" 4Rs 
and available input power Icvel is: 

L AIP = 10 LOG (~-) - 6.02 dB 
O.OOlRs 

This was the third grounding and 
shielding workshop Syn-Aud-Con has 
held and we believe that the quality of 
the staff and the participants says it is 
one of our most useful. 

At Grundy sharing with Allen Burdick (L) and Don Davis (R) 

Syn-Aud-Con Tech Topic 

( 

( 



PA-70 Loudspeaker 
Study 

by 
Mike Lamm 

Mike Lamm showed us the beautiful set of measure
ments he made of the Dr. Patronis designed J W Davis P A-
70. Mike gave us permission to share his measurements. 

Mike installed a P A-70 in his church-a new sanctuary 
in the Dallas area. The problem was to narrow the coverage 
angle of the P A-70 to better fit a highly reverberant sanctu
ary. 

Mike is showing that if you use the PA-70 in the hori
zontal mode, the barn door described in Figure 3 gives a 
good, tightly controlled pattern. We usc the PA-70 in our 
classes in the vertical mode. The pattern is very smooth but 
working the microphone to the side of the P A-70, as we do, 
you can see why the feedback mode "reaches" for us occa
sionally. 

The best part about these measurements is that because 
Mike took the time to share his findings, we can all learn. 

h~ ,841 77Hz 

Fig.la 

10/ 3022 20Hz 
Fig.lb 

~. oe dB 
50 a 

([8) 

Tec:hron -r EF" 

-1~' 4,' (18 
~-9l1 \\ 

u~u ) 

,-65 U 0) 

Figure 1. Polar of the PA-70. Figure fa is horizontal, Ib is 
the vertical polars. The following measurements are on-axis, 
grid spacing of 6 dB and data gathering of 5.0 degree incre
ments. Center of display is 30dB down. 

Syn-Aud-Con Newsletter 

. - 4') B' 

.-90 ti 0 

164 2386 88Hz 
Tech,.-on n:F" 

Fig. 2 

Figure 2. Horizontal polars, 1400-2886 Hz, using an aper
ture style arrangement. Three inch thick blocks of Owens Corn
ing 703 fiberglas were placed over the mouth of the PA-70 and 
extended inwards 8" from each side. This helped but the pattern 
was actually widened at lower frequencies. 

1b4 1386 83Hz 

Fig.3a 

£0.0' 

05 0 ( 

,022 20Hz 

Fig.3b 

-23.71 dB 
1\-90 e 

(60) 

,-65 f\" 

'·90 eo 

Techr-on TE·~~'< 

-Jg. II d8 
1\-90 e 

(00) 

.40 ~j v 

Techr"on TEF I": 

Figure 3. 3a is the horizontal polars, 1400-2886 Hz, using 
three inch thick 703 fiberglas panels extending 10" out in (ront 
of and paralielto each side. 3b is the vertical polar. 

Volume 16, Number 4 7 



8 

Mathematical Signs & Commonly 
Used Abbreviations 

+ Plus (sign of addition) 7r Pi (3.r416) 

+ Positive L; Sigma(sign of summation) 
Minus (sign of subtraction) 

w 
{Omega (angles mcasuree 

Negative in radians) 
±(=F) Plus or minus (minus or plus) J Acceleration due to 

X { Multiplied by (multiplication g l gravity (32.I6 ft. per 
sign) sec. per sec.) 

{ Multiplic;d by (multiplication 
i (or J] { Imagi~~~y quantity 

sign) hi-I) 
+ Divided by (division sign) sin Sine 

Divided by (division sign) cos Cosine 
Is to (in proportion) tan 

} Tangent - Equals (tg) 
~ Is not equal to (tang) 
- Is identical to cot } Cotangent 

Equals (in proportion) (ctg) 
~ } Approximately equals sec Secant 
= cosec Cosecant 
> Greater than versln Versed sine 
< Less than covers Coversed sine 
~ Greater than or cQual to sin-1 a } Ar.c the sine of which 
~ Less than or cqual to arcsin a IS a 
--t Approaches as a limit (sin a) -1 

{ Recipro~l of sin a 
a: Varies directly as (I + sm a) 

Therefore sinh x Hyperbolic sine of x v·_- Square root cosh x Hyperbolic cosine of x 
.yr-.- Cube root ~ Delta. (increment of) 
y-- 4th root 0 Delta. (variation of) 
V-- tlth root d Differential (in calculus) 

a l a squared (2d power of a) f Integral (in calculus) 
as a cubed (3d power of a) 
a' 4th power of a J:B {Integral between the 
an tlth powcr of a limit!> a and b 
a- n I + an I 51 ... I X:l X 3 X 4 X 5 

L Angle 
Reciprocal value of " L Right angle 

11 -L Perpendicular to 
log Logarithm !'::" Triangle 

hypo log} 0 Circle 
nat. log Hyperbolic, natural or 0 Parallelogram 

log, Napierian logaritlun 
0 { Degree (circular arc or 

In t crn p cr a. t ur e) 
e Base of hypo logarithms Minutes or feet 

(2.7I 828) " ' Seconds or inches 
lim. Limit value (of an expression) a' a prime 

00 In[mity a" a double prime 
a Alpha at a sub one 
f3 Beta } commonly u<cd al a sub two 
'Y Ga.mma. to denote angles an a sub n 
0 Theta. ( Parentheses 
1> Phi [ Brackets 
p 1\1 u (coefl;cicnt of fI iction) r Braces 

From Machinery lIandbook, 17th Edition-The Industrial Press 
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Industrial Research Products, Inc. 415 Busse Rd., Elk 
Grove Village, 1L 60007 has new precision signal delay de· 
vices. In a modular format [or use with System 41. It would 
appear that IRP engineers have been reading Syn-Aud-Con 

Newsletters and Tech Topics with care. We're not sure what 
"indefinite output delay expansion" means but were hoping 
they mean "unlimited." In any case the specifications read 
like a "dream list" made by a TEF loudspeaker synchronizer. 

DESCRIPTION 
The DJ-4135/DJ-4136 is a precision signal delay system useful 

for eliminating comb filtering resulting from radiator interference. 
The DJ-4135 provides 256 milliseconds of delay, an adjustable 

input high pass filter, two delayed outputs and a "zero" reference 
output. The DJ -4136 provides two additional delayed outputs. The 
number of outputs may be expanded indefinitely. Delayed outputs 
are selectable in 4.0 microsecond steps to 256 milliseconds maxi
mum. The DJ-4134 Delay Extend module enables indefinite delay 
extension in 512 millisecond increments. Each output is supplied 
with a user specified low-pass, band pass or high-pass plug-in fil· 
ter. This enables radiators within a given band to be individually 
delay corrected, multi way systems to be delay corrected at cross 
over, or short throw/long throw radiator overlap patterns to be de
lay corrected. The Remote Select of Pre-Set Delays option allows 
[our different delay settings to be stored for each output. A remote 
contact closure selects one of the four pre-set delays. 

DESIGN SYMBOLS 

OUT EXP PRECISION 0JL:l 7-
-r--[QJ-~-~ X2 

+-OJ -41.36 

FEATURES .OJ-4135 FUNCTIONAL DIAGRAM 
• Delay correction for' clusters/multi --watY 

overlap systems 
.4 micro second steps 
.24 dB/octave l.-R output 'filters 
• Indefini te output/delay expansion 
• Acti ve balanced in/out I~ ~--
• Output/input level controls 
• ·Zero· delay reference output 
elO Hz-ISO Hz. 10Hz steps input filter 
eImplements cross-over function after delay 
e > 1 00 dB dynamic range 
• 20 kHz power bandwidth 
• Clip/signsl present LEOs 

OPTION 
• Remote Select of Pre-Set Delay 

DJ-4136 PRECISION 
OlITPUT EXPANDER 

Syn-Aud-Con Newsletter 

INTERNAl. Llt-l< 
IN/WT 

I ,.........----··-·------G~}-w wr 

% 
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>--------
DELAY 0000 BUS 

255 KSMAX 
4 uS STEPS 

250 HS KAX 
4 uS STEPS 

OJ-4134 DELAY EXTEND 

-0+ 
OlJTP\JT I 

-® ~IGNAL 
PRESENT 

~+ 
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IIlT~L1t>( >-------- { RM 

B
-1 ~~ I ~><lMX. 

I 0 ttl STEPS 
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Each class at the farm teaches us 
new and valuable lessons on what 
those attending need and how to go 
about supplying it. The overwhelming 
quantity of misinformation in print can 
only be overcome by doing "hands on" 
measurements that demonstrate the 

We Learn 

Slowly-

Too 

Slowly 

10 Summer 89 

truth to the person doing the measure
ments. 

We arc learning to stand back and 
let the learning process go on at the 
leamer's rate rather than some precon
ceived notion of ours. 

We need to stop occasionally and 
look at our sound system design phi
losophy. We need to remember that all 
the gadgets our industry is becoming 
loaded with arc merely "black boxes" 
to a systems designer and should re
main so. We should not he using any 
gadgets that we can't describe, on 
paper, what it docs to the signals am
plitude, phase, and signal delay, be-

Having recently listened to a con
sultant completely misstate how to set 
levels, measure levels and misequalize 
sound systems, we came to the realiza
tion that "hands on" experience with 
proper equalizers and equalization 
techniques was necessary. Therefore, a 
significant amount of time is devoted, 
in our three day classes at the farm, to 
how to properly adjust a system for 
equalization and how to actually per
form that equalization. 

The class members have "hands 
on" experience with how filters com
bine, as observed on a 1/3 octave real 
time analyzer. Hearing them exclaim, 
"I never realized they interacted like 

havior. We need to always know the 
polarity of each component as well as 
the overall acoustic polarity at the lis
tener's ears. We need to become in
creasingly aware of the transient be
havior of our system instead of 
remaining preoccupied with its steady 
state behavior. 

We arc very pleased at the quality 
of the people attending our farm class
es. They need what we have to share, 
they know that they need it, and when 
we're at the end of the third day they 
have made the majority of it theirs for 
keeps. On that basis it's our belief that 
these farm classes arc a success. 

that," strengthened our belief that a 
vast majority of knob twisters out in 
the real world don't know what they 
arc doing with equalizers. Perhaps 
even more fundamentally we are in
creasingly coming to understand that a 
large number do not know what they 
can equalize, as well. One-third octave 
equalization has now been misused for 
over twenty years. It is a very useful 
tool, properly employed. As George 
Bernard Shaw remarked when asked 
about Christianit y, 
''I'm still waiting 
for someone to 
practice it." 
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Ml~nph.nes 

" .Ir 
PlaeeDlent 

In 
Tel~.nleftRIng 

III. 

Michael Pettersen spent about 20 
hours of his own time making this cas
sette. There is so little company time 
to do these important studies. He is 
to be commendedfor his work and en
couraged to take the study even fur· 
ther. 
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Michael Pettersen of Shure 
Brothers, Inc., has prepared a cassette 
which compares different micro
phones and their placement in telecon
ferencing type environments. The pur
pose of the cassette is to show that 
acoustics of the room are really what 
determine where the microphone is 
placed, not the interior designer. The 
cassette also shows that controlled di
rectivity microphones aid in control
ling the ratio of direct-to-reflected 
sound picked up by the microphone. 

There is a problem of achieving 
proper LD - LRE ratios in small rooms. 
The human talker exhibit,> a Q = 2.5 
with a coverage angle of 120 degrees 
horizontal by 90 degrees vertical in 
the 2 kHz octave band. Cone type 
loudspeakers with a Q = 2 or 3 are of· 
ten used in teleconferencing work. In 
addition to the problems listed above, 
many people are ignorant of the fact 
that in small room acoustics, statistical 
approaches such as measured RT60 is 
nonsense. 

The tape provides excellent audi
ble demonstrations of poor LD .. LRE 
due to microphone choice. Because of 
limited time and cassette space, Mi
chae1 does not discuss other small 
room problems. Also, the cassette 
does not include "boundary micro
phones" in all the tests. One wishes he 
could continue his research and make 
another cassette available. 

Controlling LD-LRE in Small Rooms 
All of us involved in TEF analysis 

of small rooms have seen auditory 
miracles worked by measuring and 
controlling LRE (the levels of early re
flections.) These are not statistical 
and must be dealt with specifically. 
Loudspeakers with controlled directiv
ity in the 2kHz octave band can, on 
occasion, remarkably improve LD-LRE 
in conjunction with Ma (the architec
tural modifier - see Sound System En
gineering, Page 2(1). 

Boundary microphone systems 
also provide unusual control when 
compared to more conventional ap
proaches. 

The Cassette is a Useful Learning 
Tool 

One aspect of the problem this 
cassette does cover is the dramatic dif
ference an automatic mixer can make. 
A most useful cassette so long as you 
realize that Michael is discussing only 
one part of the problem: the micro
phone and its placement. The aspects 
of the problem to be considered are: 

1. Source (talker: clear, distinct 
or muddled) 

2. Path (close, far, etc.) 
3. Receiver (microphone and its 

Q and placement) 
4. System (equalizers, signal de

lay, automatic mixer, and oth
er signal processing) 

5. Source (the loudspeaker and 
its directional characteristic 
and placement) 

6. Path (the acoustic path be
tween the loudspeaker and 
listener as well as back to the 
microphone) 

7. Receiver (the listener: 
skilled, impaired, etc.) 

Michael manages the AMS and 
Mixer Product lines at Shure and is the 
consultant liaison for all Shure prod
ucts including the very successful Tel
econferencing products. He has found 
that there is a great deal of ignorance 
about small room acoustics and espe· 
cially the detrimental effect of speak· 
ing into a microphone from several 
feet away. The ca<;sette makes the 
problem abundantly clear. Or, as Mi
chael says, if your client insists that 
you put the microphones in the ceiling 
in a hard reflective room, give your 
client your competitor's business card -
or better yet, play him a copy of Mi· 
chael's cassette. 

How to Obtain the Cassette - FREE 
Write Michael Pettersen, Shure 

Brothers, 222 Hartrey Ave, Evanston, 
IL 60202. FAX 312-866-2279. Mi
chael wants everyone to have the mes
sage. It makes his selling job easier. 
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uptoPAR 

When we needed a super high 
quality "front end" for our pinnae 
acoustic response, PAR. playback sys
tem, it seemed natural to tum to Allen 
Burdick of Benchmark Media Sys
tems, Inc. for a solution. 

As expected, Allen produced what 
we needed from his catalog, added 2 
ganged level controls, and shipped us a 
flawless package that has allowed us 
remarkable control over four amplifi
ers and four loudspeakers in a two 
channel system. The front two loud-

! :--:--1 ! 
- -1 I I :- I I -: - ~ 

:-i-tlr:---ii -:-r-
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amplifier to a Techron 5530 300 watt 
power amplifier. The two side loud
speakers me fed from the second pair 
in the IFA-5 to a IRPI DH 4020 100 
watts per channel power amplifier. 
This allows us to balance all four left
to-right or the sides left-to-right and to 
adjust the overall level of all four from 
a single control. A second control al
lows the setting of the side loudspeak
ers relative to the front loudspeakers 

output voltage of 19.5 volts at the clip 
point which means that with its 60.(2 
output its available input power level 
to the next device is: 

10LOg( (19_t)2 }) - 6.02dB = +32.0dBm 
CLOOl 60 

A Comment on Loudspeakers 
We recently received the loan of 

four UREI 809 Time Align Monitors. 

The IF A series amplifiers were designed to accommodate a wide range oj interface needs with eight dif~ 
ferent modular devices available. Each oj the amplifier systems are housed in small "modem" style chas
sis, three o/which may be rack mounted side by side in a single rack height extrusion. Up to four mod
ules may be powered from a single power supply, via RJII modular plugs. 

When we set them up in 
the PAR configuration, we 
were disappointed. Then 
we realized that they were 
large enough to be reflec
tors to each other. We then 
placed the two side loud
speakers on the 1100f on ei
ther side of us, angled up
ward toward our ems. At 

this point we experienced 
the best illusions we have 
achieved with the PAR 

speakers are fed from the first pair in 
the Benchmark IFA-5 Quad output 

with a single control (see diagram) 
Allen's IFA-5 has an open circuit 

3ree Subscription 
foS&V 

playback system. Do you suppose 
there is something to "Time Align"? 

and vibration 

( 

( 

If you have an interest in instrumentation and measurements, you should take advantage of the free subscription [rom ( 
Sound & Vibration. It is an exceptional magazine with the highest editorial st.1nclard. Write S&V, P.O. Box 40416, Bay 
Village, OR 44140. 
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Classifying 
Reflections 

Jens Blauert always has interesting commeuts and the 
two quoted here are useful in thinking about the role of use
luI reflections. The more we think about it the more we real
ize they are useful because the ear-brain does not recoguize 
them. That is to say, they do not interfere with what we do 
wish to fasten our aural attention on. 

2. Their level should be from -6 to -12 dB relative to 
the direct sound level. 

3. Angles of incidence that enter the ear and excite 
maximum ear canal resonances (i.e., 45" horizontally 
and 45" upward vertically) must be avoided. These 
usually are encountered as contralateral reflections. 

"The maximum allowable delay of a reflection for not giving 

rise to an echo depends on the type of signaL The faster the running 

sJlectrum of the signal varies the shorter is this critical delay." 

4. In terms of intelligibility, the region from 300 to 
3000 Hz is particularly sensitive. We are continuing 
our rese<m:h in terms of musical parameters 

5. The recent paper by Frans A. Bilsen <md Its Kievits 
"The Minimum Integration Time of the Auditory 
System" states in its conclusions: and elsewhere he comments: 

"The parameters of early lateral reflections that have to be dis

cussed in connection with the creation of 'pleasing' spaciousness arc 

mainly the following: 

"The minimum integration time of about 2 msecs found in the 

present study ..... might be used as an appropriate time win

dow width in the processing of pulse responses of audio equip

ment in order to predict the human ears response to it." 

1. Delay with respect to the direct sound, 

2. level, and further: 
3. ,mgle of incidence, 

4. spectrum." 

Comments: 
In terms of our 3L workshop and our experiences will1 

intelligibility testing we feel that: 

"This time constant might very well be explainable as a time 

constant related to the (critical band) frequency filters in the 

human cochlea. At mid to high frequencies these have a width 

of the order of 200 to 1000 Hz." 

But ll1en the TEF told us so! 
1. Reflections that are 15 to 30 msec after l1lC direct 

sound are essentially undetectible. 

" ......... .... ..... . .......... . 
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Chris Maione of TSI gave an ex
cellent talk at the JBL conference in 
March, 1989. He talked of working 
with an mchitect on a large project. 
Chris told the architect: "We will pro
vide it; you hide it!" 

Sometimes this approach works so 
it is always worth trying when the ar
chitect is resisting physics. Of course, 
if you are working with the architect 
that said, "Never mind the acoustics, I 
will make it so beautiful you won't 
care how it sounds" reason will not 
prevail. 

We quoted Burt Boettcher in 
Newsletter Vol 16, No 1, p.ll, but it is 

worth repeating again. When Burt was 
told that he couldn't put that ugly thing 
(a loudspeaker cluster) in his church, 
Burt said, "You didn't say that to the 
structural engineer when he told you 
the size of the beams necessary to hold 
up the roof, and you didn't say that to 
the sanitation engineer when he told 
you ll1e size of the pipe to carry the 
waste away, so why are you saying it 
to me? It's my job to make it sound 
good, it's your job to make it look 
good." The architect said, "You know, 
you are right." 

One way to be treated like a pro
fessional is to act like a professional. 

Volume 16, Number 4 13 



ilCJDl]}f£ 

There are few devices we know of 
that solve the problem of overcoming 
an inadequate signal-to-noise ratio as 
thoroughly as Craig Allen's speech 
processor designed for use on aircraft 
carriers. Now Communications Co in 
San Diego, CA has brought it out as a 
product - the SP-l Speech Processor. 
We are printing their entire description 
here because we believe that this prod·· 
uct has a fundamental place in the in
ventory of every sound contractor in 
the world. 

Steve Romeo of JBL sent 
this cartoon recently which 
has now replaced our origi
nal favorite of two foreign 
legionnaires talking to each 
other on a sand dune in the 
middle of the Sahara desert. 
"Yes, I joined the Legion to 
forget a girl named 
named------. 
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communiCATions 
COmPAny 

inc. 
3490 NOELL STREET· SAN DIEGO, CA 92110. PHONE (619) 297 3261 

SP-1 0 o 0 o 

SP·1 Speech Processor 
The Speech Processor 1, devcloped by 

Craig Allen for the military's usc on aircraft 
carriers, is the perfect solution to the prob
lem of being understood in a noise filled 
cnvironment. Craig's combination and re
finement of previous techniques has result
ed in a speech processor with an intelligi
bility level four times greater than 
conventional voice communications sys
tems offer when the listener is immersed in 
loud noise, This preamplifier also reduces 
the number of loudspeakers required in 
some spaces and reduces tbe total audio 
power needed, making it a highly cost ef
fective alternative to continually boosting 
tbe power level to achieve intelligibility. It 
is of great value in any voice communi ca·· 
tion system where noise is added on the 
channel or noise surrounds the listener. 

Tests have shown that the processor can 
make the difference between barely detect-

iug a nearly unintelligible voice and under
standing nearly every word 

The S1'-1 uses a technique known as "rf 
clipping" to produce a sound which has a 
greatly reduced dynamic range with a mini
mum of distortion, so that both quality and 
intelligibility arc excellent. Ihis technique 
has bcen used by amateur radio operators 
since the 1960s with great success. By per
forming an instantaneous clip on peak sig· 
nals, rf clipping avoids most of the prob· 
Iems inherent with other techniques. In 
addition, eliminating feedback is especially 
sinlple with the SP-1 by switching in the 
frequency shifting option. 

Communications Company is proud to 
be the first to offer this technology to the 
commercial market. 'The S1'-1 is an impor
tant advance in the state of the art of com
munication, and will be useful in many 
high noise applications, ranging from air
ports to Grand Prix racing to factories. 

. , Yes, it was back in 1955 that I bought my jirst ,system: a Newcomb Roval 
712 I.H/F.'vl tuner, a Bozak B-305 speaker, a Bronner IV/ark JO-C control 

preamplifier, a Heathkit W-5M 25-wall power amplifier, a Garrard PR-456 
!Ilrntable, and a Ferrograph 66/H tape recorder When mv /irst wife, I can't 
recall her name, found out how milch it cost me, we had a ternble argument, 

and she walked out on me. , .. " 
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There is no use in trying to sum 
up the two days at the TEF Sympo
sium. It was an incredibly rewarding 
two days [or TEF users. The Work
shop brought together a Who's Who of 
TEF users. This was the very first TEF 
gathering devoid of formal TEF in
struction and consisting of papers giv
en by experienced users. Under Farrel 
Becker's supervision, the pace never 
slackened and the list o[ presenters is a 
prestigious one including Dr. Sidney 
Bertram of Hell's Bells fame. 

Our hosts made the TEF Sympo
sium very special. It seemed like we 
had called every hotel on the east side 
of Nashville and were not able to find 
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space due to the NSCA show and the 
pre-show activities. We called Jim 
Carey to help. He called back later in 
the day to say that he had run into his 
good friend, Ken Porter, and Ken sug
gested we call Steve Garrity at the 
Nashville Network. We did and were 
absolutely thrilled at the gmcious re
ception. Mr. Garrity invited us to use 
Studio A at the Gmnd Ole Opry. It 
was one of the happiest and most har
monious atmospheres we have en
joyed at a Syn-Aud-Con workshop. 

Jim Gilmore and his staff couldn't 
have been more helpful in providing 
everything needed: big screen moni
tors, VHS video recording, a special 
plug in Jor our motorhome right out
side the Grand Ole Opry! Mr. Garrity 
suggested that we might want to make 
measurement'> of the Grand Ole Opry, 
which we did the 1 st evening, and of 
their control room. Mr. Gilmore and 
his staff have a TEF <malyzer so they 
were active listeners and participants 
during the measurement sessions. 
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Concert Souna ~inforcement Worf(§hop 
January 1990 

Will Parry says that. he will be our Concert Sound 
Reinforcement Workshop Chairman again, and we have 
the auditorium at Chapman College in Orange, CA re
served for January 15-18, 1990 (immediately before the 
Anaheim NAMM show). That is as far as we have got
ten, but we should have it toget.her in August and a bro
chure prepared for mailing. 

If you are interested, let us know. The first on our 
list will be those who we were not able to accept in the 
January 1989 workshop. We learned from the 1989 
workshop that a large group is necessary to pay the costs 
of the overhead, which is a constant. This is true even 
with the generous loan 0/ equipment by manufacturers. A 
large group precludes "IUUlds on", but there are great ad
vanUlges in rubbing together the talent in a large group 
for three days. 

A Picture 

is Worth 

a Thousand 

Cassettes, Jan. 1989 
Audio West, the good people who provided excep

tional equipment and support. for our Concert Sound Rein
forcement Workshop, made audio cassettes of the three 
day Workshop held at Chapman College in January 1988. 
(Staff: Will Parry of Maryland Sound; Albert Leccese of 
Audio Analysts; M. L. Procise of Showco; Mick Whelan 
of Electrotcc and David Scheirman of Concert Consul
HUltS). 

We are very pleased with the quality and the content. 
We are having 100 sets duplicat.ed for us (eleven 90 min
ute cassettes to a set). The cost for the set to anyone at· 
tending the workshop is $45. The cost to anyone who did 
not attend the workshop is $95. 

If you missed the workshop, this is an opportunity to 
be part of the magic of those three days. If you were there, 
the cassettes will reinf()tce the learning experience. 

Words MGM, ca. 1938. At recording console, L to R: Hilliard, Lansing. Front: 

In this picture (courtesy Altec) we 
see a 1938 view of John K. Hilliard, 
James B. Lansing, Harry Bessey, 
George Carrington, and Alvis A. Ward 
sitting in an MGM screening room 
hearing the results accomplished by 
Hilliard and Lansing with modified 
W.E. equipment. Altec was a brand 
new company made up of All Techni
cal personnel from W.E. ( thus the rea
son it is pronounced "All Tech" not 
"AI Tech".) The figure paid was never 
disclosed but the men who bought it 
were regarded as wealthy after the 
transaction. 
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Bessey, Carrington, Ward. 

When we remember that 1938 
was the depth of the great depression 
and we look at these men, their attire, 
and their general bearing, you realize 
that the three men who took the golden 
opportunity to purchase the theater ser
vice, George Carrington, Mike Con
row, and E. Z. Walters, knew of no 
depression in their activities and were 
the "hll cats" of their day. Today Alvis 
(called A2 Ward) is the sole survivor 
of this group. 

Altec acquired the shcer genius of 
ErccI Harrison (Peerless Transformers) 
in ] 941, <Ul often forgotten name from 

this phase of Altee. By the time this 
photograph was taken, Harrison had 
built, for the MGM systems, an output 
transformer that went from 20 to 
20,OOOHz. 

Jim Lansing's company, a small 
operation that made components for 
MGM, was also purchased by Altec in 
1941 and became known as Altec Lan
sing. Hilliard joined them in 1943. 

The continuing relationship be
tween these men <Uld Western Electric 
has never been told <md may never be 
told. It would be an interesting story. 
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'//////////~ 
The Perfect Specification 

//////////~ 
(We would like to propose it as a standard) 

Altec Lansing's latest specification sheet on their A 700 
loudspeaker system is about as good as they come. Full TEF 
measurements are made-truly meaningful, carefully made, 
beautifully displayed for ease of reading. In Syn-Aud-Con's 
opinion, this specification sheet should be used as the desired 
standard, rather than the totally outdated and politically 
flawed AES standard. The Altec specification sheet tells a 
sound system designer what he want'> to know with an accura
cy and intcgrity that let them make informed decisions about 
system performance at the drawing board stage. Figures 12 
and 13 are particularly delightful and their presentation of the 
ETC data as two overlaid measurements is the way to go. 

We sincerely hope other manufacturers will follow this 
pattern. Not only is such data of extreme value to the system 
designer but the manufacturer's engineers must benefit from 
the knowledge they gain in gathering it. 

It's obvious that the Altec engineers had already complet
ed every step in the process of offering a successful product. 
Our congratulations to everyone that took part in producing 
the A 700 loudspeaker and its descriptive literature. 

We are often asked what parmneters should be used for 
TEF measurements of loudspeakers. Altec engineers arc lead
ing the way. 

50ar L:,: 
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We are reproducing three pages [rom the Altec A 700 brochure, 
not for you to study in detail, but to show you the scope of their 
measurements. Write Altec for the A 700 brochure. 
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The answer seems obvious but we 
still hear it put forth by responsible 
companies. Answer: Anything that 
has a transfer function of a steep filter 
will ring no matter how that transfer 
function was accomplished. 

The Sound Pressure and 
Sound Pressure Level 

What we call sound is the response of our brain to the 
stimulus of our auditory system generated by the relatively 
rapid variations above or below the ambient atmospheric 
pressure at our eardrums. 

We know that the aunospheric pressure at sea level, due 
to the mass of air above us is 101,324 Pascals or 2116.2Ibs/ 
square foot. This pressure operates as an acoustic bias. One 
Kg moved one meter/sec/sec equals one Newton of force. 
The dimensions are: 

Kg·M 
2 

S 
Eq 1 

The amount of force that is acting on each unit area (i.e., 
one Newton per square meter) is called one Pascal of pres
sure. 

Kg· M _ Kg 
-2-"2----2 

M· S M·S 
Eq 2 

When we do work, we are said to expend energy. The 
energy a mass has due to position is called potential energy. 
The energy a mass has due to its motion is called Kinetic en
ergy. Work, in Joules, equals force in Newtons times dis
tance in meters. 

2 
Kg . M . M _ Kg . M 
----2---- 2 

S S 
Eq 3 

The rate at which work is done is caIIed the power in 
walls. The power in watts is equal to the work, in Joules, di
vided by the time in seconds: 

2 2 
Kg·M =Kg.~ 

2 3 
Eq 4 

S . S S 

If we move a piston surface (i.e., a cone) rapidly back 
and forth, it would generate first an over-pressure followed 
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by an under pressure at a point in front of the moving sur
face. The acoustic power generated by the motion of the pis
ton can be found by 

Where: W is the acoustic power in watts 
2 

Eq. 5 

(A) is the RMS mnplitude in inches or cm of 
the piston movement 
f is the frequency in Hz 
d is the effective cone diameter in inches or 
cm 
K is the constant 

S.L = 1.91 x 106 

U.S. = 116 x 1()3 

Once we have obtained the power W generated by the 
piston (assumptions: omnidirectional point source) we can 
find the sound pressure, P r 9 <l> at a given radius and set of 
directional <mgles from the source by 

Where: 

Eq.6 

P r 9 <l> is the sound pressure at radius r and an
gles from the source of e and <I> 

W is the acoustic power generated by the 
source in the air 

Poc is the characteristic acoustic resistance of 
air (400 RAYLS) 

Q is the directivity factor and is dimensionless 
Dx is the distance from the sound source to the 

measurement point. 
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If our piston has an amplitude A = 2.27 cm (0.9 inches) 
at a frequency f = 30 Hz from an effective dimneter d = 
30.48 cm (12 inches), we can then calculate: 

2 

W = [(2.27Cm) (30 Hz)2 (~0.48cm) 2] = LOw Eq. 7 

1.91 x 10 

Followed by: 

P
r
8<jl=A ~(400RAYLS](l.0) = 20Pa 

. V 4rc (0.282m) 
Eq.8 

We can further simplify this equation to allow us to ob
serve the interaction of the key parameters. By consolidating 
the constanL" 

Eq. 9 

then 

- QQ Pr 8<j>-5.64 --2 

(Dx) 

Eq.lO 

This allows us to sec that the sound pressure is directly 
proportional at a given point of observation to the power in 
watts and the directivity factor and inversely as the sqmue of 
the distance between the source and the observation point. 

What We Now Know 

1. We arc radiating l.OW (by definition) so our 
total power is 1.0 watt. 

2. 4m2 = <uea of a sphere. So at r = 0.282 we 
have a spherical surface area of l.0112. There· 
fore, we have an intensity of lWfM2. 

3. We have a sound pressure at all points on this 
spherical surface of 20pa (because it is omni
directional-all angles receive the same sound 
pressure) 

The Acoustic Levels 
There arc three principal sound levels that arc basic. The 

first is the sound power level Lw. The second is the sound in
tensity level, LI. The third is the sound pressure level, Lp 
(more correctly called the sound pressure squared level). 
Each of these levels is an absolute level and therefore has a 
reference value associated with it. The threc reference values 
are: 

1. For total power, one Picowatt (lO-12W). 
2. For intensity, one Picowatt!square meter 

(l0·12W/M2). 
3. For sound pressure, twenty microPascals 

(0.OOOO2Pa). 
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Therefore, the acoustic levels are: 

Lw = 10 Log (w ~I~AS) 
10 W 

Eq. 11 

Lr = 10 Log (w IM2
MEAS.) 

-12 2 
10 W/M 

Eq.12 

L = 20 Lo (pa MEAS. ) 
P g 0.00OO2Pa 

Eq. 13 

If we insert the values we have assigned and computed 
above for our theoretical source, we find: 

Lw = 10 Log (~) = 120 dB Eq. 14 
-12 

lOW 

( 2) lW/M Lr=lOLog = 120 dB 
-12 2 

10 W/M 

Eq. 15 

L1' =20Log = 120 dB 
( 

20 Pa ) 
0.00002 Pa 

Eq. 16 

What we have here is a very useful acoustical identity, 
namely that for an omnidirectional source in a free field at a 
distance of 0.282 meters, LW, LI and Lp are identical num
bers-note carefully that they are not identical labels but 
identical numbers. This means that if you have an Lp meas
ured at a given Dx from a source with a known Q, you can, 
by calculating the directivity index DI from the Q and sub
tracting it from Lp 

Dr = 10LogQ L1' - Dr =New L1' Eq.17 

and converting Lp to a Dx= 0.282m by inverse square law, 

Lp at 0.282M = Lp meas. + 20 Log 

obtain the number that represents LW and LI for those condi
tions (0.282M, Q = 1.0). 
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James B. Lee, Concert Acoustics, 
Portland, OR, recently gave a paper to 
the ASA in which the following state
ment was made. 

" ... look at the stage of Boston 
Symphony Hall: 8 m deep, bounded 
by an open trapezoid of very hard, 
very pl<me walls! If it were smaller, 
an orchestra would not fit; if it were 
larger, players would hear echoes 
and ensemble would suffer. This 
"Henry" (i.e., Joseph Henry 1856) 
scale stage works in the frequency 
domain too: Bass viols, with their 

low E of 41 Hz, A = 8 m, arc less 
tllan 1/4 wavelengfu from a wall; not 
only is their sound reflected geomet-

(rJ3i{{j 

Putnam 

1920-1989 

rically, but also iL~ source strength is 
augmented due to the enhanced im
pedance of radiating in a pressure 
zone." 

Now that's what I call getting your 
act together! Mr. Lee makes a clear 
distinction between small room and 
large room acoustics in his paper and 
then shows how the hall is a classic 
"large room" case while the stage is a 
classic "small room" case. His usc of 
the words "plane surf~lce" rather than 
"plain surface" are not accidental. It 
would indeed be a challenge to say as 
much on any subject in as little space 
as Mr. Lee has successfully done on 
room acoustics. 

Milton T. (Bill) Putnam passed 
away at age 69. Our association with 
this pioneer engineer traces back to his 
Chicago days and becomes even closer 
when his company, UREI became one 
of the pioneer Syn-Aud-Con sponsors. 
Bill Putnam and Bud Morris always 
come to mind when we think back to 
those early sponsors who had faith in 
what we were attempting to do. 

Bill and I participated together in 
one of the BYU seminars where I dem
onstrated the very first H.P. real time 
analyzer that had been made to my 
special order. It was Bill Putnam who 
flew with Carolyn and I to hear Chips 
Davis' new LEDE room and who par
ticipated in the very first PZM tests. 
Bill immediately had several made for 
him by Ken Wahrenbrock and used 
them to remove the boundary colora
tion in his reverberation chambers at 
his studio. 

Bill Putnam was one of the ex-
tremcly rare breed who can both start 

~~~~~~..A up comp<mies using new technology 

20 Summer 89 

and also run them efficiently and prof
itably by being a good judge of the 
men he chose to manage each division. 

Bill is probably best known to 
Syn-Aud-Con grads for his champion
ing of Ed Long's Time Align. It took a 
m<m who knew his engineering, mar
ket, and the mysteries of the recording 
studio business. 

We'll leave his recording studio 
career to those who knew him in that 
environment. Syn-Aud-Con remem
bers him as a good friend to have, a 
loyal and longstanding supporter of all 
that's worthwhile in audio, and a man 
who loved to learn about new ideas. 

Good men do pass away-that's a 
foregone conclusion when we're 
born-th<mk goodness the good they 
have accomplished docs not and they 
are rightfully honored for having made 
our world a better place. 

Time Align is a registered trademark 

of E. M. Long Assoc. 
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TOA 

Automatic 

Mixer 

tion (i.e., from 20 Log NOM through 
10 Log NOM to no attenuation as 
NOM increases). Each input can be in
dividually adjusted for it'> "inactive" 
microphone inputs as to their level rel
ative to the active input levels. Full 
control over threshold sensitivity is 
part of the package (i.e., how easily a 
given input can be turned on by a 
sound) 

TOA has announced an automatic 
mixer model AX-900. It is an 8 channel 
mixer with adjustable gain compensa-

The AX-900 mixer has plug-in 
modules. John Humble, TOA rep in 
S. CA, pointed out to me that a truly 
useful feature is the interchangablility 

Shure Prorogue 

Loudspea!(gr 

Series 
We recently had the Shure Prologue series of equip

ment brought to our attention. A four channel mixer, a 
small power amplifier, two loudspeakers and a series of 
microphones make up an inexpensive installed system or 
easy to use rental system. 

They feature "no interference from outside radio 
sources. Fully RF protected, a very unusual feature at this 
price." 

The loudspeakers shown have sensitivities of 94dB/ 
1 W/IM for the Model 250 <md101dB/l W /m for the Model 
260. 

Shure offers a very informative brochure AL 929A on 
this equipment.. 

Model 260 

File #a84981 (5/88) 

of TOA's normal modules with their 
automatic modules so that some sig
nals, such as recordings, can be lum
dled manually while simultaneously 
using automatic mixing for micro
phone inputs that require it. 

Recently Sound & Communica
tions published the results of a con
tractor survey in which they asked 
sound contractors to list the audio 
manufacturers with whom they have 
the best relations. TOA received 1st 
place. This is high recognition. TOA 
can be very pleased .• 

Model 250 

PROLOGUE 
Loudspeaker Series 

What Are These Symbols?? 

Allen Burdick and Jud Bleser in OUT Syracuse class 
last summer, gave the class a short quiz, which we all 
failed miserably. How did you do? 

Answer: 
1. Volls-wagon pulling a Mobile ohm. 
2. Variable short 

Syn-Aud-Con Newsletter 
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GEN£RATiNG CYrLoIDS AND SINe t<IALJE5 {<11TH Wf(cHS 

C\L\fV\'FLO~ 

SUJE WAVE ----

SUlfford Henley of Baker Audio (he's the illIl one) caught Farrel and me 
90' out of phase on illustrating a sine wave. We were trying to do it by running 
a wheel with a pencil attached to the rim along a vertical surface. We got a cy
cloid (a cycloid is a sine wave squared). If you turn the wheel 90' (i.e. run to 
wall) and then move it along the wall as you millte it toward the wall, the pen
cil attached to the rim will prescribe a sine wave for a viewer looking at the 
wall. Hilbert bites again! 

Ohms Law-

Power Into 

a Load 

SUTnmer89 

Let Rs be very low (i.e., 0.OH2) 

Let Es be 1.0v 

RL 

l.on 
10.0.0 
100.0.0 

What Have We Learned? 

WL 

I.OW 
O.lOW 
O.OOIW 

We have learned that as the load resistance lowers in a 
constant voltage system, the power being dissipated in the 
load increases. 
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Vhe ~ razier 40 
a 

~ew !Cat ~ rom 
rr-razier 

Norman Relich, one of our many
time grads, brought along to the last 
Chicago class a Frazier 40 loudspeak
er designed by Jay Mitchell, Chief En
gineer at Frazier. Norm had met Jay at 
the Intelligibility Workshop in Chica
go a couple of years ago and was im-

pressed. When Norm had the opportu
nity, he ordered one of Jay's products. 

The photographs show Norm with 
the Frazier 40 <md a log measurement 
of the front and back response. We 
were especially interested in the back 
response because we are seeing this 
measurement as important as the front 

About 1982, Don and Lorainne Adams from Regina, Sask. at
tended a Syn··Aud-Con seminar in Vancouver. Their son, Jeff, attended 
our Toronto class last year. 

When we first started Syn-Aud-Con, we were told that we would 
have trained everyone in audio in about three years. Now we are train
ing the 2nd generation. 

Syn-Aud-Con Newsletter 
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response. We hear so often from 
ehurches and clubs that it is difficult to 
get gain before feedback when the 
loudspeaker is mounted overhead, 
even if it is well beyond eritical dis
tance. If the bass frequencies, which 
are omnidirectional, clobber the open 
microphone, there is little left to do bUI 
decimate the frequency response be
low 500Hz, or ch<mge to a new loud
speaker. 

It is easy to see that the Frazier 40 
has no problem with bass leakage ex
cept below 100Hz. 

Norm writes about the Frazier 40: 

The Frazier design by Jay has a 

cabinet that is much more versatile be

cause it is not very deep. Using a sim
ple bracket, the unit can be installed 

easily, it is light to carry and set up, 

and can be Uf.ed easily as a time co

herent ceiling speaker. 

t·
·····.·· .. 

' "-~ 

z::=-
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HotV are Another in the series 
of: Yes, it did happen 
once. The photo illus
trates to what desperate 
straits sound contractors 
arc driven on occasion. 
This just goes to prove 
that all the hot air is not 
in the balloon. 

You 
Going 

to 
Service 

the 
Array 
Once 
it is 

This epic occurred 
inside the dome at Ponti
ac, ML I'm sure the Sil
ver Dome has solved this 
problem in the years in
tervening since this bal
loon flight, but it is obvi· 
ous that it wasn't a 
simple solution. 

We are particularly 
concerned with the new 
computer programs that 
draw the array without 
any hint of mounting. 
Rigging is an mt as well 
as a craft and fortunate is 
the finn with in-house 

Installed? 
expertise in such matters. Steve Simpson of Southwest Sound in San Antonio showed us 
a particularly difficult-to-mount array on a set of plans. We asked him how the consultant 
suggested hanging the array. Steve said, "with chewing gum." 

24 

Smile 
(An Excellent Example 

of Audio Newspeak) 

From the January 1988 issue of Recording Engi
neer! Producer, in answer to an interviewer's ques
tion, "If you didn't profess to the 'compression room' 
theory, what was your design philosophy'?" 

Answer: "Modern rooms are reflecting what a listen

ing environment should be. Thcre is no longer a reason to 

use a compression ceiling. The concept was to compress 

low frequencies at the mix position because of a lack or it 

Now that isn't necessary because the speakers can deliver 

the low frequencies. Before, you were compressing the low 

frequencies (acoustically), causing them to be out of phase 

,mduntme." 

Summer 89 

From db Magazine, J August 1988: 

"Glenn says, 'rr you're gelling a peak of 120 dB sitting at the 

console, you're probably hitting 126-127 dB at the baffle board of 

the speaker. The room is actually inefficient due to the large vol

ume of trapping space that is present in order to control the low fre

quency response of the room .. That's going to suck up power. 

"Milan adds, 'Part of the reason why we have so much trapping 

(18 fCet in one place alone, above the control room ceiling) is so the 

room won't go into acoustic compression. This mom won't start 

compressing until levels arc 160 dB SPL. So when a transient of a 

snare drum hits, the room hasn't compressed it and you can hear its 

real character. That gives you the ability to put it in the mix where 

it's supposed to he. The average control room goes into compres

sion at about 110 dB." 

Editor's Note: The article truly said "160 dB SPL". They 
didn't say how the measurement was made or if anyone was 
in the room when it was hitting "160 dB SPL." It would be 
helpful if those who speak of "acoustic compression" would 
write an article using the law of physics to explain exactly 
what they mean. And show measurements of "acoustic com
pression." 
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.'"Map 
oJ tile 

projections accepted by the Cartogra· 
phers of the world. Less known but 
far better adapted to inertial guidance 
of pickup trucks is the Texas "Bug
eyed" projection that occurs whenever 
Texas supremacy is questioned. This 
new map not only corrects one's per
spective of the United States but is 
also a valuable guide to proper pronun
ciation of "foreign states." Note par
ticularly that true totalitarian states 
such as the Peoples Republic of Mas
sachusetts is put beyond the pale as is 
a certain earthquake fault in the west 

IJnltedStatell 
Texas is es

pecially dear to 
our heart as the 
state to first suc
cessfully chal
lenge OSHA 
and force them 
to get a search 
warrant listing 
"probable 
cause" before 
entering a man's 
place of busi
ness 
usual 

in their 
Gestapo 

manner. A 
"True Texan" 
was the shop 
owner talking to 
an irate custom
er on the tele
phone who 
when the cus
tomer said "let 
me talk to your 
superior" re
sponded with "I 
have no superi
ors and damn 
few equals." 

There's an old saying "The sun 
has ris and the sun has set <md I ain't 
out of Texas yet" followed by the 
Kentucky boy bragging about Fort 
Knox and all its gold. "Why there's 
enough gold bricks there to build a 
fence two feet high around Texas" to 
which the Texan replied "You do that 
<md if I like it I'll buy it." Finall y 
there's the congressional proposal to 
divide Alaska into two states making 
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AMASlILlO 
o 

LUBBOCK 
o 

o 
WICHITA f"AllS 

n.WORTH TEX- o'~~~~ 

ABILENE 
o 

o OAf LAS ARKANA A>-, ___ ---.:.l 

SAN ANG£LO 
o 

WACO ,-y'tER 
o 

AU~IH 

HOuSTON 
o 

-GALVESTON 

SAN ANTOIIIO 
o 

Texas the third largest state. Speaking 
of Alaska, two Texans were up there 
in -60 degrees F weather when one 
turned to the other and said "if it's this 
cold here just imagine what it's like in 
Amarillo." 

With all this folklore in mind we 
were delighted to finally receive a 
more accurate map of the United 
States. There are Mercator, MolIi
veide, Van Der Grinten and Robinson 

and a s<md dune left over from the last 
hurricane in the southeast. 

A final note is to acknowledge 
that this priceless document came from 
a Syn-Aud-Con ranger in Dallas who 
says that sound consultanL<; design 
their systems using the S<Ulle projec
tions. 
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Professional Services 
Acoustical Consllltml1S may list their cards on this page. 
There is no charge. The only requirements arc that you are 
a full-time consulL:'lnt, 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 [our (4) business cards for our file . 

.--------------._---------------.,--------------------------------,.,--------------------------------~ 
daniel commins 
log alhNim. ph d TEF® Audio & Acoustical AnalysIs 

Audio & Commumcatlons Systems Design 

MCG AUDIO CONSULTING 
88 Myrtle Avenue 

Edgewater, NJ 07020 

Mary C. Gruszka (2011224-4937 

I)hilip Giddings, I' Eng 

AUDIO .:. FI FCTI?O ACOUSTICS .:. rf<OJECT MANA(;EMENT 

16 Wilkins Avcnue. Toronlo Ont Canada M5A 3C3 (416) 867-39/8 

cornrnins·bbrn 
acou~tlqu.. bruit et vibrations 
~tudes, recherches et dl!veloppement 
33, rue des petits rUisseaux - b p 81 
91371 verrl(!res -Ie - bul~son cedex 
~(1160 13 32 50+ txCUBM691786F 

~===-==-============~~=.-==================~~~.=========.=-.. ==~~====~ 
FRANCIS DANIEL 

ACOUSTICAL CONSULTANT 

201WEST ••• -r "NEWYO"K,NY 1002"'·212/874-0590 

"AX SEI'tVICI: 2'2/724 :17 •• 

ACOUSTICS ELECTRONICS 

EUGENE T. PATRON IS, JR. 
PHD. 

(MAS AES APS SMPTE) 
SCHOOL OF PHYSICS 

GEORGIA TECH 
ATLANTA, GA 30332 

BUS (404) 894-5237 

SPECIALIST ACOUSTIC -t- AUDIO CONSULTANT 

Systom Design 

5 Worthm[Jton W,IY, Lexdflrl 
Colchester Essex C03 4 JZ 

Tolephone (020G) 45364 

~=================-~---~===-==-.. =. ====.-==-========~================-=-==== .. --
FARREL M. BECKER 
ACOUSTICAL CONSULTANT 

SOUND SYSTEM DESIGN • TEF'" MEASUREMENTS 

AUDIO ARTISTRY 
7915 WARFIELD ROAD 
GAITHERSBURG. MD 20879 (301) 977-5633 

PaolettULewitz/ Associates Inc. 
ACOUSTICAl AND AUOIOVISUAl CONSULTAN I 5 

KURT M GRArfY 
CONSUlTANT 

40 Cold Street San Francisco 94133 (415) 391-7610 
FAX (415) 391-017l 

~
GL Acoustics, Inc. 

. 535-1 Dr • HpllevuL' WA 9000(--' 
(2(6) 

JERRY G. LILLY, P.E. 

Architectural Acoustics 
Industrial Noige Control 

President 

Sound S)'l>terre 
Communication 

ACOUSTICAL ENGINEERS INC. 
Consultants 

RICHARD K. (JIM) FULLMER P.E. 

1864 So State 1270 
Sail Lake City, Utah 

84115 
(BOll 467-4206 

7 Holland Avenue ICMIC 
White Plains, New York 10603 
Telephone (914) 761-8595 

David l. Klepper 
Consultant in Acoustics 

KLEPPER MARSHALL KING ASSOCIATES, L TO 

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

Herbert T_ Chaudiere 
Vice PreSident 

lOt> NF: 5Gttr Street Seattle WA 98105 20G/5?3~3350 

~~--==.-.~~~======~~~===~~===~===~~:~===~======~~.-
Collaboration in Science 1 
and Technology Inc Pelton Marsh Kinsella, Inc. Russell E. Berger, II 
Acoustics Division Pnnclpal 

Consulting Acoustical Engineer's #I;Ijj TIle Joiner-Rose 

G GRISSOM STEELE, PE David E Marsh ~/U Group, Inc. 

(713) 482-2784 

15835 Park Ten Place, Suite 105 - Houston, Texas 77084-5131 

Consultant in Acoustics 

15303 D<Jllds Parkw<JY _ SUite lU75 LB6. DiJIICls. Texas !~24B 
(214) 960-7666 _ Mf!tro (817J 430-8937 

CO!l\ultanb in Acoustic Technologies 

4125 Centurion Way 
Dalla'), Texas 75244 

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

~==========-========~~=======.-============.=--- ~~-==~==~~==~~==-~-
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ENVIRONMENTAL ACOUSTICS • COMMUNICATK)NS 
NOIS[ CONTROL· THEATRE LIGHTING &. RIGGING 

i"-.. N.8. TRAYLOR & ASSOCIATES 

.... , DESIGN CONSULTANTS 

504/925-1236 • SQ.4/925-1249 
2762 CONTINENTAL DRIVE. SUITE 201 
BATON ROUGE LOUISIANA 7080&3207 

WILLIAM V. ANDERSON 

Summer 89 

Sound Research Associates 
Consultants in J\coustics 

16t>O Zunker Rood 
Goble GUllding. Suite 120 
Son Jose. CA 9t>112 
(~08) ~36~6(MO 

Tom Paddock 
I\cou"lical :;y"lerrl;, [rlOlrlCOI 

RB SYSTEMS ELECTRONIC SYSTEMS 
FOR THE PERFORMING ARTS 

ROLLINS "ROLLY" BROOK 
DESIGN CONSU/_TANT 

5715 CALVIN· TARZANA - CA 91356 818-345-5419 
FAX 818-708-7064 
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Walk 

June I, 1989 

When Carolyn and I moved to the 
farm in Indiana from our ranchette in 
California, many people thought some 
disaster had overtaken Syn-Aud-Con. 

For those of you not familiar with 
the deep southern Indiana woods in 
the hills of Monroe, Morgan, Brown, 
and Jackson counties, the farm is in
deed a pleasant surprise. This morning 
I took the two dogs, Patch and Prin
cess, on a hike through the woods to 
the west of the house. Many of you 
have already met Patch and she is the 
gentlest German shepherd we have 
ever encountered. Princess is half Ger
man shepherd and half Husky. She 
successfully hunts and kills ground 
hogs, mice and other assorted vermin. 
Yet manages to live quietly with four 
cats. 

It's a hot morning about 75'F at 

.. ~ ... 
.- ..... . '~.". -...... "'.J~,,., :." • 

• ' 0" - _I r ...... . : . 

• • "0"' : 0"' On' 

8:00am and we cut through on a new 
trail crossing the branch that flows 
from a spring up near the old house. 
We walk the edge of the woods in the 
west field and then plunge into the 
woods near the west line. I decide to 
explore a ravine I haven't been in all 
year. I see Patch springing up ahead of 
me like a jack in the box and see a 
flash of brown. At first I thought I was 
seeing Princess until she came up in 
back of me and then I realized it was a 
deer. 

Taking the creek as a highway we 
proceeded northwest until we found an 
old logging road that let us work our 
way up to the back field enclosed by 
woods. Just as I got up the slope, Prin
cess chased a large coon up a tree right 
in front of me. The coon paid no atten
tion to me so I got to watch it climb 

straight up about 40 feet on a tree 
without branches until that height. We 
don't hunt coon so I just enjoyed the 
show. The deep woods need to be re
explored every year. High winds drop 
trees, high water reshapes stream beds, 
and in dry years the woods are dramat
ically different from wet years. 

Fields not worked rapidly return 
to forest in this area and the edges of 
the woods are a solid jungle you have 
to cut your way through. Once under 
the canopy of the large trees the forest 
floor is a cathedral space with a soft 
floor of humus and leaves. The quiet, 
the sheer beauty of sunlight glinting 
from ripples in the stream bcd, the 
shale bluffs, and the sheer exuberance 
of the dogs remains in our thoughts for 
the remainder of the day. Tomorrow 
we'll have new adventures .• 

Classified 
For Sale: 

The modern diffusion of misinformation deserves no mercy, and 
the technical writers who do not hesitate to spread lies for the sake of 
money should be punished just as one punishes the purveyors of adul
terated food. One poisons the body the other the mind. 

TEF 10 upgraded to TEF 12+ capability. 
$7,500 plus software plus microphones. 
CONTACT: Mrs. Charles Billelo, 258 Fair
lawn Ave, West Hempstead, NY 11552, Ph 
516-489-7463 
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InIlovollvH F.!fWtH)lllc DO:,lgns Inc 

SYN-AUD-CON SPONSORS 
Syn-Aud-Con receives tangible support [10m the audio industry. Seventeen manu
facturing linns presently help underwrite the expense of providing sound engineer
ing seminars. Such support makes it possible to provide the very latcst in audio tech
nology while maintaining reasonable prices relative to toclay's economy and to 
provide all the materials and continuing support to all graduates of Syn-Aud-Con. 

Personnel from these manunlCturers receive Syn-Aud-Con training which provides 
still another link in the communications circuit between the ultimate user and the de
signer-manufacturer of audio equipment. Theyare "in tunc" 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. 
lIM Electronics, Inc. 

Industrial Research Products, Inc. 
Innovative Electronic Designs 

JBL Professional/UREI Electronics 
J. W. Davis Company 

Klark-Teknik 
Shure Brothers Inc. 

Switchcraft, Inc. 
TOA Electronics 

West Penn Wire Corp. 

----------

INDUSTRIAL 
RESEARCH 

PRODUCTS, INC. 
A~Oj)COMPANY 

RESEARCH AND PRODUCT DEVELOPMENT 
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