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hen you perform in front of a live audience, 
you put everything on the line. 

That's why you're so careful in selecting 
sound reinforcement equipment. Because once the 
music starts, you can't afford to have it stop. 

At Yamaha, we know that the show must go on. 
Regardless. 

That's why we designed our PM -1000 Series 
mixing consoles to the highest standard of quality 
and reliability. Professional. 

Whether it's our 16 -, 24 -, or 32- channel model, the 
PM -1000 Series is capable of surviving the kind 
of punishment and abuse that only "the road" can 
dish out. 

Tough isn't enough. Realizing that every job has 
different sound requirements, Yamaha also designed 
the PM -1000 Series for maximum flexibility. With 

features like an exclusive 4x4 matrix with level controls 
that allows four independent mono mixes. 

There's also the complete complement of controls 
you'd expect to find on the most sophisticated 
consoles. Transformer isolated inputs and outputs. 
Dual echo send busses. An input level attenuator 
that takes the +4dB line level to -60dB mike level in 
11 steps. Plus 5- frequency equalization. To give you 
plenty of headroom for clean, undistorted sound, the 
PM -1000 can drive a 600 ohm load to +22 %zdBrn. 

Get your band on the wagon. All around the world - 
night after night, gig after gig -you'll find Yamcha 
mixing consoles the choice of more and more 
professionals. People who don't regard professional 
quality as a luxury, but as a necessity. Your Yamaha pro 
sound dealer can give you all the 
reasons why you should join them. O YAMAHA 
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Coming 
Next 
Month 

December will contain a tribute to 
one hundred years of recorded sound 
with several articles. OLIVER BERLINER 
will detail the first microphone made 
by his grandfather Emile; a reprint of 
an article in the October 12th 1889 
Scientific American details the first 
public demonstrations of the phono- 
graph by Edison; pictures and story 
describe a museum in Dover, Dela- 
ware dedicated to the memory of 
Eldridge Johnson; and HAROLD LIND- 
sAY's history of his and Ampex's in- 
volvement in tape recorders will cover 
the background leading to the develop- 
ment of the Ampex 200 tape recorder, 
as well as the problems along the way. 

Just ten years ago, November 1967, 
db Magazine began publishing. Art 
Director Bob Laurie did our first 
cover, this cover, and every cover in 
between. 
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Martin Audio 
presents the most 
commonly seen 
Tie Tack microphone 
on television today: 
the Sony 
ECM -5OPS. 

The ECM -50PS is a professional omni- 
directional electret condenser micro- 
phone with miniature design. Its 
characteristics make it perfectly suited 
to use in radio or television broadcast- 
ing, in personal interview situations, 
and by other professional audio techni- 
cians in a wide variety of applications. 

Professional features of the 
ECM -50PS include: 
Wide Frequency Response: Omni- 
directional characteristics with wide 
40- 14,000Hz frequency range provide 
full, stable sound pickup from any 
direction, particularly important to 
interviewing occasions where more 
than two speakers are present. 

2 -Way Powering System. The Sony 
ECM -SOPS may be powered from an 
external phantom power supply 
(15 -50V DC) without any additional 
conductors or cables. In internal power 
mode, the ECM -50PS will operate for 
more than 3,000 hours with self - 
contained battery (Eveready E 340E, 
904 or equivalent). 

Easy Handling Carrying Case. The 
ECM -50PS is shipped in a sturdy 
aluminum case, making it simple to 
transport anywhere it may be required. 
Carrying case includes: microphone 
capsule, power section and output 
connector, windscreen, microphone 
lapel clips, and battery. 

Available at 

AUDIO /VIDEO CORPORATIOA 
320 West 46th Street, N.Y.C. 10036 

cs, Telephone: (212) 541 -5900 
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Letters 
In his September, 1977 column, 

Monitoring Audio Distribution, Patrick 
Finnegan has misled us in his Asym- 
metrical Modulation paragraph, and 
in Figure 5, where he suggests that 
the audio output level from the modu- 
lation monitor is dependent upon 
which peak, positive or negative, is 
being monitored. 

Let's remember that the recovered 
audio is made up of both the positive - 
going and the negative -going excur- 
sions together, and therefore the in- 
stantaneous polarity of the monitor 
audio has no effect whatsoever on its 
level; the audio distribution system 
does not care which way the polarity 
selector is set! It will sound the same 
at all monitoring locations except for 
one -the live d.j. will hear a dif- 
ference in his headphones. His own 
voice will appear to have been af- 
fected, and probably more than the 
suggested 2 dB. But this apparent 
change in loudness is not due to the 
modulation monitor level changing 
with polarity reversal, but rather, it 
is due to cancellation or reinforce- 
ment through "jawbone conduction," 
a term given to the secondary path 
by which a person hears his own 
voice. 

This phenomenon is particularly an 
irritant in situations where automatic 
polarity reversal is employed in the 
audio processing chain. Changes in 
the polarity of the headphone audio 
while a d.j. is doing a break makes It 
very hard for him to concentrate on 
his performance. Apparently, most 
d.j.s do not recognize this problem for 
what it is, and will insist that some- 
thing is bad wrong with the limiters or 
transmitter even though the engineer 
is sure the station sounds fine to him 
and to everyone else. The tendency. 
which many announcers have, to. live 
within their headphone world may be 
a whole new topic unto itself, but in 
this case, the d.j. is correct -some- 
thing is bad wrong. 

In any situation, particular care 
must be given to proper polarization 
of the control room headphones and 
then, of course -leave the modulation 
monitor peak polarity selector alone. 

BARRY HAYES, 
Broadcast Consultant 
WDNC Radio 
Durham, N.C. 

THE EDITOR: 
Martin Dickstein's May, 1977 col- 

umn offered a concise description of 
a complex subject. But matte projec- 
tion screens, or more simply, flat white 
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New! Equalization analyzer... 

Dalance a system...Dalance a budget. 
Quick and accurate adjustment of 
sound system frequency response 
is finally within the reach of 
most budgets. The Shure M615AS 
Equalization Analyzer System 
is a revolutionary breakthrough 
that lets you "see" room 
response trouble spots in sound 
reinforcement and hi -fi systems - 
without bulky equipment, and at 
fraction of the cost of conventional 
analyzers. 

The portable, 11 -pound system 
(which includes the analyzer, 
special microphone, accessories, 
and carrying case) puts an 
equal -energy -per- octave "pink 
noise" test signal into your sound 
MANUFACTURERS OF HIGH FIDELITY 

system. You place the microphone 
in the listening area and simply 
adjust the filters of an octave 
equalizer (such as the Shure SR107 
orM610) until the M615 display 
indicates that each of 10 octaves 
are properly balanced. You can 
achieve accuracy within ± 1 dB, 
without having to "play it by ear." 

Send for complete descriptive 
brochure AL558. 

Shure Brothers Inc. 
222 Hartrey Ave. 
Evanston, IL 60204 
In Canada: 
A. C. Simmonds & Sons Limited 

TECHNICORNER 
The M615 Analyzer's display contains 
20 LEDs that indicate frequency 
response level in each of 10 octave 
bands from 32 Hz to 16,000 Hz. 
A rotary hillo envelope control adjust 
the HI LED threshold relative to the LO 
LED threshold. At minimum setting, 
the resulting frequency response is 
correct within ± 1 dB. Includes input 
and microphone preampli er overload 
LEDs. A front panel switch selects 
either flat or "house curve" 
equalization. 
The ES615 Omnidirectional Analyzer 
Microphone (also available separately) 
is designed specifically for equalization 
analyzer systems. 

H U R e 

COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY. w 
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1. Waters MM faders 
mean more m mean more mixing 

in less space 
With Waters 3/4-inch thin -line conductive plastic foders you 

con cram 24 channels into on 18 -inch mix boy for high density 
recording studio applications, sound reinforcement and location 
mixers. and lighting control consoles. 

Waters MM foders retain all the superior quality of our 
accepted LM series including choice of 23/4 -inch or 4 -inch travel: 
600 ohm or 10 k impedance: linear, audio or true log characteristic: 
and our famed trouble -free long service life. For more mixing in 

less space circle reader service number or call Don Russell at 
617-358-2777 for more information about thin -line faders. 

rr< 

MANUFACTURING, INC. 
....''1P WAVLAND, MA 0 177 171358 

WATERS 
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CO 19 ALL NEW Technics 
professional audio products 
in stock at RAMKO RESEARCH! 

Just introduced! Turntables, reel to 
reel recorders, portable and fixed 
cassette R P units, power amps, 

parametric equalizers, tuners 
and speakers. 

The R51500 reel to reel recorder that 
outperforms anything in its class. A new 

turntable, SL -1500 MK2, designed specifically 
for the broadcaster. A new portable cassette 

unit that gives the best portable reel to reel 

units a run for their money. Power amplifiers, 
parametric equalizers and a series of studio 
monitor speakers that will astound you with 

their amazingly faithful reproduction. 
Panasonic pulled out all stops on their 

research and development program for this 
series. Undoubtably, with the performance, 
quality, and reasonable prices exhibited by 

this audio gear the "Technics" name will be a 
major consideration in your futJre 

purchasing decisions. 
Whatever your needs, RAMKO RESEARCH 
offers a full line of the highest quality audio 

equipment available. Turntables, Tape 
Cartridge machines, a wide variety of 

distribution, mic, line, power and turntable 
preamps. Cassette record /play units & reel 

to reel recorders. And of course the most 
-dvanced broadcast consoles in the industry. 

If it's for the studio we have it. 
Write or call collect today for our newest 

catalog and further information on the all new 
Technics "Professional series" audio equip- 

ment. You'll be dollars and performance ahead. 

RAMKO REST 
11355 "A" Folsom Blvd. 

Rancho Cordova, Calif. 95670 
(916) 635-3600 
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screens, are characterized by appear- 
ing equally bright at all viewing an- 
gles, even 89 degrees off axis. Thus 
these screens are best for use where 
extremely oblique viewing angles are 
encountered. Nevertheless, no one 
should be forced to sit more than 60 
degrees off -axis due to reduced legi- 
bility caused by picture foreshortening. 

The maximum viewing distances 
from the screen which were given, ex- 
pressed in screen widths, hold true for 
reading legibility. Normal pictures can 
be seen satisfactorily at much greater 
distances, although the exact distance 
depends strongly on the clarity of the 
presentation and the audience's fa- 
miliarity with the subject matter. 

TOM HOLZEL 
Sales Manager, Industrial 
Video Products 
Advent Corporation 
Cambridge. Mass. 

THE EDITOR: 
When the schematic of my limiter 

circuit was redrawn for publication 
(An F.e.t. Audio Limiter, July, 1977, 
pp. 32 -33) several errors crept in. All 
the errors involve missing connection 
dots in the schematic. Since there are 
many missing connections, it is easier 
to list the crossings of lines in the 
schematic that are NOT connections. 
These are as follows: 

1. The 100 K resistor from the 
drain of Q4 crosses the 62 K resistor 
from the collector of Q7. 

2. The 22 K resistor from the 
emitter of Q7 crosses the 22 K re- 
sistor from the base of Q7. 

3. The 1 M resistor from the drain 
of Q4 crosses the 22 K resistor from 
the base of Q7. 

All other crossings of lines in the 
schematic are connections and should 
be marked by dots. 

DEVLIN M. GUALTIERI 

Copies of db 
Copies of all issues of db -The 
Sound Engineering Magazine start- 
ing with the November 1967 issue 
are now available on 35 mm. micro- 
film. For further information or to 
place your order please write di- 
rectly to: 

University Microfilm, Inc. 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
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1976: ADC CLAIMS THE XLM MK II 
SHOWS "NO PERCEIVABLE WEAR 
OVER THE LIFE OFA RECORD" 
AND PROVES IT 

1977: ADC CLAIMS THE NEW ZLM 
WITH THE ALIPTIC STYLUS 
HAS EVEN LOWER WEAR AND 
BETTER PERFORMANCE. 
AND PROVES IT AGAIN. 
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Introducing the ADC ZLM 
cartridge with the ALIPTIC n stylus. 
It's a revolutionary new cartridge design 
that has taken the state of the art a giant 
step closer to the state of perfection. 

Because of last year's XLM MK II 
record wear test results, we confirmed 
our thinking on how to design the per- 
fect stylus tip shape. It combines the 
better stereo reproduction of the ellip- 
tical n stylus shape with the longer, 
lower wearing, vertical bearing radius of 
the Shibata n shape. The result is our 
revolutionary new ALIPTIC stylus. 

And that's only the beginning. 
The ALIPTIC shape is polished onto a 
tiny .004" x .008" rectangular nude 
diamond shank, which has reduced the 
tip mass of the XLM MK II by an incredi- 
ble 50 %. This tiny stone is mounted on 
our new, tapered cantilever, which 
reduces effective tip mass even further. 

The XLM MK II tests also proved 
the importance of tip polish in reducing 
record wear. So the ZLM is polished 
with a new, more expensive, more 
effective patented polishing method. 

The ADC XLM MK II has long 
been known for its uncolored, true 
sound reproduction. The ZLM goes 
even further. Sound reproduction is 
completely open and spatial. And indi- 
vidual instrument placement can now 
be identified with even greater ease. 

The ZLM tracks between 
and 1% grams. Frequency response is 
± IdB to 20kHz and is flat to even higher 
frequencies; out to 26kHz ± 

1 %zdB. 
As you can see, by reducing the 

tip mass even further, we've come 
closer to the ultimate in pure sound 
reproduction. To prove it, every ZLM 
comes with its own individual frequency 
response curve n, signed by the ADC 
technician who tested it. 

This means that the ZLM car- 
tridge will reach every sound lying 
dormant in your records, transmitting 
them faithfully through your hi -fi system 
without altering the sound or the health 
of your records. 

Not only do we think the ZLM 
is one of the most exciting cartridge 
designs to come along in years, but we 
can prove it. 
Superior performance we can prove. 

Audio Dynamics Corporation 
Pickett District Road 
New Milford, Conn. 06776 
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POVEK 
AMPS 
ro the 
PEOPLE 

f TAPÇO 

CD 

Power amplifiers have been the stepchildren of the electronic revolution for too long. 
Many so- called "power amps" are nothing more than redesigned hi -fi amplifiers. Others 
sacrifice sound quality to attain high volume levels. Still others risk blowing out expensive 
speakers every time the volume is turned up. 
Tapco meets the challenge with two new stereo power amplifiers. Both are designed from 
the ground up. Both employ Tapco's exclusive Power Sentry to control clipping distortion 
and help protect expensive horn drivers. Both are designed to reproduce distortion -free 
sound at the volume levels demanded by today's professional musicians. And both are 
engineered and built by the most respected name in sound reproduction. 

CP 500 
C P 5OOM 

Designed for full -range sound amplification, or for bi -amp setups with its counterpart, the 
CP -120, this fan -cooled stereo amp is rated at 255 watts per channel in stereo, 510 watts 
mono. Tapco's exclusive Power Sentry protects against prolonged clipping distortion, and 
consequent loss of tonal quality and danger to speakers. Output protection circuitry is safe 
and confident. Each of the 8 output devices per channel is rated at 250 watts, providing 
a total output stage dissipation of 2000 watts. An optional readout package is available 
(CP- 500M). $649 

CP 120 
Rated at 61 watts per channel in stereo. 122 watts mono. Each output is capable of 500 
watts total stage dissipation for only 61 watts of rated output power. Sophisticated 
protection circuitry guards against gross fault conditions without ever affecting sound 
quality. Power Sentry protects against clipping distortion, and advanced - design 
convection cooled heat sinks keep the Cp-120 running cool even at full power. $339 
Tapco power ratings are in accordance with the Federal Trade Commission rulings concerning power output claims 

ral me full information and specifications on Tapco Power Amps 
Yes. I'd also like this ad reproduced on a T -shirt. I am enclosing $3.95 for each shirt 

Size: small medium large ex. large 
Make checks and money orders payable to TAPCO. 

1 
NAME 

ADDRESS 

CITY STATE ZIP 

Send to: Ahmet Akimbo. Tapco, 3810 148th Avenue Northeast. Redmond. WA 98052 
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Calendar 
NOVEMBER 

16 -19 Videodisc /Home Video Pro- 
gramming Conference, Loeb 
Conference Facility, N.Y.U., 
New York. Contact: Robert 
Hamilton, 24 Washington Sq. 
N., New York, N.Y. 10011. 
(212) 982 -5244. 

22 -25 Video Tradex '77 trade ex- 
hibit and conference, Heathrow 
Hotel, London Airport, Eng- 
land. Contact: Video & Audio 
Visual Review, Link House, 
Dingwall Ave., Croydon CR9 
2TA, England. 

29- Synergetic Seminar. Orlando. 
Dec. 1 Fla. See above. 

Nov. State -Of- The -Art Convention, 
30 Marriott Inn, Clarksville, Indi- 

Dec. ana. Contact: Society of Broad - 
1 &2 cast Engineers, Chapter 35 

(Kentucky) c/o Robert J. Klein, 
Ket TV, 600 Cooper Dr.. Lex- 
ington, Ky. 40502. 

DECEMBER 

3 Strategies for Starting Your 
Own Business, Hartford, Conn. 
Sponsor: The Wharton School. 
Contact: Ms. Heidi S. Kaplan, 
Information Services Manager, 
NYMC, Dept. 14NR, 360 Lex- 
ington Avenue, N.Y.C. 10017. 
(212) 953 -7262. 

4 Starting Your Own Business. 
Wharton Seminar, New York 
City. Contact: See above. 

14 -I6 Management Seminar. New 
York City. Contact: Ms. Heidi 
Kaplan (see above). 

19 -21 Project Management for Engi- 
neers, seminar. Boston, Mass. 
Sponsored by New York Uni- 
versity. Contact: Ms. Heidi 
Kaplan (see above). 

JANUARY 

23 -25 Management Seminar. Hous- 
ton, Texas. Sponsored by New 
York University. Contact: Ms. 
Heidi E. Kaplan, Information 
Services Manager, New York 
Conference Management Cen- 
ter, 360 Lexington Ave., New 
York, N.Y. 10017. (212) 953- 
7262. 

24 -27 Modular VTR Workshop. 
Contact: Smith, Mattingly Pro- 
ductions, Ltd., 515 Kerby Hill 
Rd., Oxon Hill, Md. 20022. 
(301) 567 -9265. Workshop at 
above address. 
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In the Black II 
Performance, beauty, quality - three attributes 
that have always been the hallmarks of SAE pro- 
ducts. SAE systems in the past have had them, this 
system's predecessor had them, and the new In 
The Black system has them and much more. 

The 2900 Parametric Preamplifier offers our new 
flexible parametric tone control system, full dubb- 
ing and tape EQ. New phono and line circuitry 
results in unparalleled clarity and definition with 
distortion of less than 0.01eß THD & IM. 

o 

The 2200 Stereo Power Amplifier with fully com- 
plementary circuitry delivers 100 Watts RMS per 
channel from 20 -20K into 8 ohms; at less than 
0.05rr Total Harmonic Distortion, from 250mW 
to full railed power. 

The 8000 Digital FM Tuner has linear phase filters, 
phase -lock multiplex, and of course, our famous 
digital readout tuning indicator system. 

Combine these products together and you have 
a system that ensures superior performance in all 
areas, excellent control flexibility, and the sonic 
quality that is typically SAE. 

11.11=1111111V .r ammo 
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For Complete Information Write: A 
Scientific Audio Electronics, Inc. 
P.O. Box 60271 Terminal Annex, Los Angeles, CA 90060 
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16 Submaster Assigns 
22 LED Metering Arrays 
3 -Band Parametric EQ 

2 Echo Sends 

2 Cue Sends 

FET Switching 
Phase Reverse 

Phantom Microphone 
Powering 

Balanced In, Out, Return 
Gain (Mic Pre -Amp) 
LED Peak Indicators 

Write for complete infor- 
mation on specifications and 
features! 

angenT 
musical engineering 
2e10 south 24th street 
phoenix, er,z na 05034 
602- 267 -0653 
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PATRICK S. FINNEGAN 

Broadcast Sound 

System Matching 

Whether we are planning a com- 
pletely new studio facility, expanding a 
present system, or simply adding a few 
units to the system, careful considera- 
tion must be given to the electrical 
interface of individual units when they 
are combined into the system. This 
month we will discuss some important 
factors that should be considered when 
matching a system. 

BASIC FACTORS 
If we are to select a variety of audio 

units and connect them together to 
work as a system, we should set some 
minimum specifications that this sys- 
tem will meet. There will be many 
operational and similar factors that 
must be also considered, but at least 
we should set minimum specs for sys- 
tem gain, band -pass, distortion, and 
noise limits. 

Since any audio system is primarily 
designed for the amplification and 
processing of audio signals, the signal 
levels throughout the system are im- 
portant. There must be consideration 
not only for the anticipated input and 
output levels of the entire system, but 
also the input /output levels of each 
unit within the system. 

Two other important factors must 
be considered because they enter into 
aid affect the operation and desired 
characteristics of the system -the in- 
put /output impedance of each unit. 
and the mixture of balanced /unbal- 
anced circuits. When these two factors 
are not given proper consideration, the 

resulting performance can he far below 
the desired minimum specifications. 

PLANNED OBJECTIVES 
It is a better procedure to prescribe 

the minimum characteristics of the 
system and then select component units 
that will meet these specifications than 
simply to select components for other 
reasons and hope the final assembly 
will produce the desired specifications. 
With the first method, you control the 
results, but using the second method. 
the results occur by chance. 

Most individual audio units designed 
for broadcast or recording studios do 
have good specs as far as bandpass. 
distortion, and noise figures are con- 
certed. But all do not have identical 
specs and these can be far from the 
same in different models. When con- 
sidering a particular model, study all 
the specs for that unit, not only the 
ones which seem to be most important 
to you. Even though two different 

Figure 1. The amplifier's specifications 
hold true only it it has a proper load. 

AMPLIFIER 
(A) 

CORRECT SIGNAL LEVEL 

+8 dB \ 

600n 
OUTPUT 

600.1 INPUT 

AMP 
(B) 
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Why you should buy a digital 
multimeter from the 

leader in digital multimeters. 
If you're shopping for your first multi - 

meter, or moving up to digital from 
analog, there are a few things you 
should know. 

First, look at more than price. You'll 
find, for instance, that the new Fluke 
8020A DMM offers features you won't 
find on other DMMs at any price. And 
it's only $169.* 

Second, quality pays. Fluke is recog- 
nized as the leading maker of multi - 
meters (among other things) with a 
30 -year heritage of quality, excellence 
and value that pays off for you in the 
8020A. 

Third, don't under -buy. You may think 
that a precision 31 -digit digital multi - 
meter is too much instrument for you 
right now. But considering our rapidly 
changing technology, you're going to 
need digital yesterday. 

If you're just beginning, 
go digital. 

Why not analog? Because the 8020A 
has 0.25% dc accuracy, and that's ten 

1808 -7001 

times better than most analog meters. 
Also, the 8020A's digital performance 

means things like 26 ranges and seven 
functions. And the tougher your home 
projects get, the more you need the 
8020A's full -range versatility and ac- 
curacy. The 8020A has it; analog meters 
don't. 

If you're a pro. 
You already know Fluke. And you 

probably own a benchtop -model multi- 
meter. 

Now consider the 8020A: smaller in 
size, but just as big in capability. Like 
2000 -count resolution and high -low 
power ohms. Autozero and autopolarity. 
And the 8020A is MOV- protected to 
6000V against hidden transients, and 
has overload protection to 300V ac. 

Nanosiemens? 

Conductance To Resistance Conversion 
10 

1,000 

10,000 
0.1 1 10 100 

Conductance (n8) nanosiemens 

Beginner or pro, you'll find the meter 
you now have can't measure nanosie- 
mens. So what? With the 8020A con- 
ductance function, you can measure 
the equivalent of 10,000 megohms in 
nanosiemens. Like capacitor, circuit 
board and insulation leakage. And, you 
can check transistor gain with a simple, 
homemade adapter. Only with the 8020A, 
a 13 -oz. heavyweight that goes where 
you go, with confidence. 

What price to pay. 

$169.* 
Of course, you can pay more. Or less. 

In fact, you could pay almost as much 
for equally compact but more simplistic 
meters, and get far less versatility. And, 
the 8020A gives you the 'plus' of custom 
CMOS LSI chip design, and a minimum 
number of parts (47 in all). All parts 
and service available at more than 100 
Fluke service centers, worldwide. Guar- 
anteed, for a full year. 

Rugged. Reliable. Inexpensive to 
own and to operate; a simple 9V battery 
assures continuous use for up to 200 
hours. 

Where to buy. 
Call (800) 426 -0361 toll free. Give 

us your chargecard number and we'll 
ship one to you the same day. Or, we'll 
tell you the location of the closest 
Fluke office or distributor for a per- 
sonal hands -on feel for the best DMM 
value going. 

*U.S. price only 

Fluke 8020A: $169 
FLUKE 
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Here's what Business 
is doing for America 

through the United Way 
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l hrough a 1)11) ram of cor- 
porate giving, plus contri- 
butions from employees, 
American business is do- 
ing its share to insure a 
better quality of life for all 
of us, the United Way. 

The United Way makes 
possible the good work of 
local human service agen- 
cies in over 2,300 commun- 
ities around the United 
States. The services these 
agencies provide touch the 
lives of everyone. And have 
a positive impact on us all. 
Often, we take them for 
granted. And that's a mis- 
take. Because without sup- 
port, they would have to 
drastically curtail their ser- 

VIf. CS of, uf \ p0Ssibly, ccasr 
to exist. 

Imagine if there were no 
recreational facilities in our 
town. No mental health 
services. No youth 
organizations, assistance for 
the aged, child care centers 
or family counseling servi- 
ces. Imagine if there were 
none of the thousand and 
one other services for which 
the United Way lends fi- 
nancial support. It's un- 
thinkable. 

Thanks to your generos- 
ity, the United Way and the 
agencies it helps support 
will be here when we need 
them. 

Thanks to you ... it works ... for ALL OF US. 

CIA Pudic Service of This Magazine & The Advertising Council 

United Way 

XL 

SERIES PARALLEL 

(A) 

Z =RZ+( XL- Xc)2 z 
RX 

R2+ XZ 

SERIES PARALLEL 

(B) 

Figure 2. (A) The impedance contains 
both resistance and reactance. (B) 
Different formulas must be used for 
series or parallel elements. 

models may appear to have similar 
specs, there can he differences which 
change these specs considerably when 
the unit is connected with other units. 
Remember that the published specs 
are for that unit alone, not for its op- 
eration in a system. 

We must he careful to select units 
that will work together and still pro- 
duce the desired specs. For example. 
if we select two units that have gener- 
ally comparable specs, but overlook 
the fact that one is designed for hi- 
impedance circuits and the other for 
low impedance circuits, when we con- 
nect these two together in a system. 
the published specs for neither of these 
units holds true any more. The units 
are now operating in what could be 
called a "non- conforming" arrange - 
ment-we have not matched them up. 
In another part of the system, we may 
have selected an amplifier that does 
not have adequate gain when a higher 
gain is needed. Consequently, that am- 
plifier must now operate with its gain 
control wide open and even then, the 
output level may not be adequate. 

SIGNAL LEVELS 
The station's audio system will in- 

clude a wide variety of equipment units 
that amplify, process and distribute the 
audio throughout the station for many 
purposes. The number of units varies, 
but even the most modest system will 
have many, many units. 

Rather than have a haphazard va- 
riety of signal levels routed to various 
places in the system, the signals should 
be distributed at a standard distribu- 
tion level. Some of this distribution 
will be by D /As as we discussed in an 
earlier column, but in the main chan- 
nel, the standard level should still be 
maintained. Of course, all signals can- 
not be distributed at the same level, 
but they should be grouped according 
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Unplug it 
with Ivies 

ivie just eliminated the power line 
cord on professional audio test equip- 
ment. Our state -of- the -art designs are 
going portable. You can leave those 
heavy boxes and their extension cords 
in the office, because the new IE -10A 
Audio Spectrum Analyzer puts audio 
analysis in the palm of your hand. 

The IE -10A is an extremely versatile 
audio analyzer combining the power of 
a sound leve meter with that of an oc- 
tave bandwidth spectrum analyzer. 
Calibrated in both dB SPL and d3m, 
the unit measures a broad variety of 
signals quickly and accurately. 

The built-in calibration microphone is 
equalized to the IE -10A case to ensure 
flatness. An external input is provided 
for on -line signal monitoring and use 
with other types of microphones. 

From the equalization of rooms, 
speakers and tape recorders to noise 
analysis and sound pressure level test- 
ing, the IE -10A is an audio pro. Using 
inexpensive accessories the IE -10A will 
also measure amplifier power, voltage 
and total harmonic distortion. 

If you think our specifications are im- 
pressive ... you should check out the 
prices! So get "unplugged" with an 1E- 
10A. Ask us for a brochure. or see your 
local 'vie dealer for a demonstration. 

Spec Briefs 

Frequency Range 22Hz - 22KHz. 
45 dB' on- screen' display range. 
Ten octave channels w/160 LEDS. 
Selectable 1, 2 or 3 dB resolution. 
Calibrated 45 to 140 dB SPL (A or C). 
Calibrated - 116 to +g dBm. 
Rechargeable Nickel - Cadmium batteries. 
Weight is 15 ozs. (430 gms). 

For free literature and data, contact: 

IVIE ELECTRONICS, INC. 
500 West 1200 South 
Orem, Utah 84057 
(801) 224-1800 

Or return the reader service card. 

The IE -10A .. . 

a complete audio analysis system 
in the palm of your hand. 
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The Ivie family is growing with a powerful 
new set of accessories. Pictured above is the 
IE -20A Pink Noise Generator and the IE -15A 
Harmonic Distortion Analyzer is shown below. 
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THE TANDBERG 
TCD 330: 

Gives your customers top studio quality ... with the 
convenience of cassettes 
The TCD 330 -another innovation in tape recording from Tandberg 
in the best Scandinavian tradition of engineering and workmanship. 
Called by audio expert Len Feldman "the finest stereo cassette deck 
I have yet measured." this superb machine gives you the quality of 
most reel -to -reel recorders. 

CHECK THESE 
TCD 330 FEATURES 

Three heads for full 
frequency response and 
tape /source monitoring. 

Three motors, one 
A.C. synchronous for 
record and play, two D.C. 
servo -controlled for wind 
and rewind. This adds up 
to accurate and gentle 
tape handling. 

Record head azimuth 
adjustment at 10,000 Hz 
for optimum recording on 
any tape. 

O Two capstans, closed 
loop tape drive for 
stability. 

Dual stereo Dolby' 
circuitry. 

Peak reading equal- 
ized meters for accurate 
and optimum recording. 

Electronic logic finger- 
tip foolproof control of all 
tape modes without 
delays. 

Instant switching from 
play to record mode for 
editing. 

MPX filters, Dolby' FM 
switch, remote control, 
and much more! 
'Dolby is a trademark of 
Dolby Laboratories, Inc. 

See Tandberg 
products at 
the AES Convention. 
Room =1057 

1r 

TANDBERG 
Tandberg of America, Inc., Labriola Court, Armonk, N.Y. 10504 
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to particular needs into standard levels 
for those sections, achieving greater 
control throughout the system. When 
problems arise, or if you need some 
special switching or routing arrange- 
ment for some occasion, the units may 
be patched in or out or switched in or 
out of the system without upsetting 
the entire setup. 

Signal levels and systems gain go 

hand in glove. Each unit in the system 
should have reserve gain, and when 
translated to the entire system, it, too. 
should have reserve gain. Gain con- 
trols on individual units should nor- 
mally operate at only one -half to three - 
quarters open. In this manner, only 
one -half to three -fourths of the sys- 
tem's gain capacity will he used for 
normal operations. 

IMPEDANCE 
The input /output impedance of each 

unit is an important parameter of its 
specifications and also of the manner 
in which it should operate in the sys- 
tem. The impedances are the design 
parameters, but the specs hold true 
only when these impedances are 
matched with those of other units. 

When the impedances between two 
different units in tandem are not 
matched (same value) signal voltages 
will suffer and so will the Bandpass. 
Matching impedances between two 
units works on essentially the same 
principles as matching two stages 
within the unit itself- although the 
procedure is much less complicated. 

WHAT IT IS 

Impedance is the load value offered 
to the a.c. signal at the output of a 

unit. The internal amplifier design 
works toward developing a prescribed 
signal voltage across this load -not 
just at the output terminals, but across 
the terminating load. When the specifi- 
cations state: -+ 8 dB, 600 ohms, this 
means that it will produce a signal 
level of +8 dB across its output ter- 
minals when those terminals have a 

600 ohm load across them. 
Although impedance values are ex- 

pressed in ohms, this is a more com- 

Figure 3. This arrangement can be used 
in some cases. Amplifier (A) is properly 
terminated, and amplifier (B) acts as a 
bridging input. 

AMPLIFIER 
(A) 

HI - Z INPUT 

1 
A 
(BM) 

P 60052 
OUTPUT 

60011 
TERMINATING 

RESISTOR 
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Quality and reliability 
all the way down the line. 

No matter what TDK tape you use, and no 
matter what application you use it for, you get 
the same superior performance and reliability. 
That's what you'd expect from a world leader 
in ferromagnetic technology. 

TDK SA, AD and D cassettes set new 
standards for cassette sound and performance- 
they're ideal for stereo dubs from master tapes 
for discriminating music clients, for instance. 
TDK "Y" Series duplicator cassettes give you 
superb performance in an economical package for 
extra -long runs -even at speeds up to 120 ips. 

Or, you can have the same quality in 1 /s" pancake. 
TDK Audua open reels and pancakes provide the 
ultimate in 1/4" lab quality tape formulations. 
And our selection of A -V, Endless, Dictation 
(leaderless) and Data Cassettes is complete. Each 
is designed to TDK's stringent quality controls. 
Finally, our ultra -reliable test cassette series 
offers long -lasting service for laboratory 
measurements, quality control evaluation, 
production line assembly testing and precision 
servicing. 

Get the TDK full line story from your 
professional products supplier, or write us direct. 
Let us show you how TDK products can upgrade 
the quality of your operation. 

World leader in recording tape technology. 

TDK Electronics Corp . 755 Eastgate Boulevard, Garden City. New York 11530. In Canada contact Superior Electronics Industries, Ltd 
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J. 1u 
Can you use a remote readout, 

remotely programmable, 
electro- optically triggered, 

acutely sensitive, highly accurate 
tape location system 

for about $400? 
If you're a record_ng studio, 

broadcast studio, audio- visual 
production facility, jingles house, 

demo studio or multi-media company, 
you know you can. 

Ì 

1 , RiDIF4rá 

THE TAKE -FINDER BY 

EL -TECH 
16 Music Circle So. Nashville, TN 37203 (615) 256 -1651 

See us in Booth #2 at the A.E.S. Show. 
CIRCLE NO 430N READER SERVICE CARD 

AMP 
IAI 

NORMAL 

AUDIO 
GEN 

+2dB 

SET TO MID-RANGE 

AUDIO 
GEN 

IAI 

AUDIO 
VOLTMETER 

NORMAL 
OUTPUT 

AMP 
(B) 

AUDIO 
VOLTMETER 

IBI 

A OUTPUT +12 

B INPUT -1 +21 

10 dB LOSS PAD 

(c) 

Figure 4. The loss required of the pad 
can be determined by measuring the 
signal with an audio voltmeter. (A) First 
measure, (B) Second measure, 
(C) Pad required. 

plicated value than a simple resistance. 
A pure resistance load is very desir- 
able. but not always achieved in prac- 
tical arrangements because there will 
usually be some inductive or capaci- 
tive reactance in the load circuit. This 
reactive component is frequency -de- 
pendant and will have a different value 
for different frequencies. 

The signal current and voltage will 
he in phase across the resistive compo- 
nent of the load. but the current will 
lead or lag the voltage across the reac- 
tive element. depending upon whether 
it is capacitive or inductive. This phase 
angle is 90 degrees, so consequently the 
instantaneous voltage and current across 
the combined load is not the same as 

it would be in a pure resistance load. 
To further complicate matters, the re- 
active element may he in series with 
the resistive clement, in shunt to it. or 
both. To determine the true impedance 
of this load, we must take into con- 
sideration the phase angle through the 
components. Consequently, we cannot 
treat the two as if they were resistive 
elements in series or parallel. It takes 
a more complicated formula to analyze 
them. 

In a number of trouble- shooting sit- 
uations, the actual impedance is not as 

important as the results. We can esti- 
mate the approximate impedance by 
treating the two elements as resistive. 
This will produce a worse case in many 
instances, but can get the work moving 
without much computation. For ex- 
ample, if we have an r.f.i. problem and 
a few capacitors on hand, we can 
check a nomograph for the reactance 
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John Woram's 
The Recording 

Studio Handbook 
FOR ECORDI\GE\GINEERS 

TECHNOA\S ANS AUDIOPHILES 

The technique of creative sound recording has never been 
more comp, ex than it is today. The proliferation of new 
devices and techniques require the recording engineer to 
operate on a level of creativity somewhere between a 

technical superman and a virtuoso knob -twirler. This is a 

difficult and challenging road. But John Woram's new book 
will chart the way. 

The Recording Studio Handbook is an indispensable guide. 
It is the audio industry's first complete handbook that deals 
with every important aspect of recording technology. 

Here are the eighteen chapters: 

The Decibel 
Sound 
Microphone Design 
Microphone Technique 
Loudspeakers 
Echo and Reverberation 
Equalizers 
Compressors, Limiters 
and Expanders 
Flanging and Phasing 
Tape and Tape Recorder 
Fundamentals 

Magnetic Recording Tape 
The Tape Recorder 
Tape Recorder 
Alignment 
Noise and Noise 
Reduction Principles 
Studio Noise Reduction 
Systems 
The Modern Recording 
Studio Console 
The Recording Session 
The Mixdown Session 

In addition, there is a 36 -page glossary, a bibliography and 
five other valuable appendices. 

John Woram is the former Eastern vice president of the 
Audio Engineering Society, and was a recording engineer at 
RCA and Chief Engineer at Vanguard Recording Society. He 

is now president of Woram Audio Associates. 

This hard cover text has been selected by several universities 
for their audio training programs. With 496 pages and 
hundreds of illustrations, photographs and drawings, it is an 

absolutely indispensable tool for anyone interested in the 
current state of the recording art. 

Use the coupon at the right to order your copy of The 
Recording Studio Handbook. The price is only $35.00, sent 
to you with a 15 -day money -back guarantee. 

SAGAMORE PUBLISHING COMPANY, INC. 
1120 Old Country Road, Plainview, N.Y. 11803 

Yes! Please sand _ copies of The Recording Studio Handbook 
at $35.00 each. On 15-day approval. 

Name 

Address 

City /State /Zip 

Total Amount 

N.Y.S. Residents add appropriate sales tax 

Enclosed in payment for $ 
Outside U.S.A. add $2.00 for postage 

L J 
(Jr 
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AMP 
(A) 

BALANCED 

i 
UNBALANCED 

AMP 
(A) 

BALANCED 

III 

AMP 
(B) 

ISOLATION 
TRANSFORMER 

Figure 5. Use a transformer to isolate 
balanced /unbalanced circuits. 

of the capacitors at the rf and the 
highest audio frequency. Selecting one 
of these, we can then roughly compute 
the effect on both the rf and the im- 
pedance by treating these as resistances. 
After attaching the capacitor and find- 
ing that it removes the rf, we can make 
a few quick checks with audio tone 
and the audio voltmeter to determine 
what effect there has been on the 
audio. If we desire to know the actual 
value of the resulting impedance, we 
can go ahead and compute the value. 

MATCHING 
When we match impedances between 

two units, we simply select the correct 
impedance tap on the output of the 
driving amplifier and the correct input 
tap on the load amplifier. The taps 
provided may be internal transformer 
taps, or they may he r -c section com- 
pensated taps. If the impedances of the 
two units are too different or if there 
are no correct taps. we must resort to 
external matching by either transform- 
ers or resistor matching pads. The 

If your pro- 
duction needs ask 

more of your intercom system than V it can deliver; consider the adapt -a- corn...! 
The AC -10, in combination with a Clear -Corn system, will 

plug directly into the headphone jack of a T.V. camera or 
CCU allowing for simple yet high Quality system expansion. 

Clear -Com offers both single & 2 channel systems with 
signaling and choice of dynamic headsets. Other features 
include hands -free speaker stations and interface with 
Telco or other communications links. Write for your data 
sheet with typical applications today. 

Clear-Corn: make us part of your next production. 

OClear- Com. 
intercom systems 

759 Harrison St., San Francisco, CA 94107 
(415) 989 -1130 
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transformer is often more convenient 
to use, but it must he a high quality 
unit or it can affect the handpass. When 
resistors are used for matching. we 
must be prepared to make up for the 
insertion loss. 

In some cases where the impedances 
of the two units are very different, we 
can use another technique, providing 
the units have enough reserve gain. 
For example. the driving unit is for a 

600 ohm circuit load, the load unit is 

for high impedance. If we add a re- 
sistor load across the input of the load 
amplifier, the drive unit will see the 
proper termination and develop its cor- 
rect signal voltage across that load re- 
sistor. The load amplifier then simply 
bridges this load. 

SIGNAL CONTROL 
Although the system should provide 

the correct output level for the correct 
input signal level, the signal should be 
controlled all the way through the sys- 
tem. If the level is too high at some 
particular place in the system, a fixed 
pad should be used to reduce the level 
so that the following amplifier can 
operate with its control at mid- range. 
To determine the value of the pad, use 

the audio signal generator to feed the 
amplifier with its control at mid- range. 
Make a note of what signal level this 
requires. Now, feed tone to the front 
end of the system at normal system 
level. Measure the signal out of the 
drive amplifier with the audio volt- 
meter. The difference between this out- 
put signal and the required input sig- 
nal to the load amplifier is the value 
of the required pad. 

BALANCED AND UNBALANCED 
Intermixing balanced and unbal- 

anced circuits indiscriminately will 
work okay in some cases, but it is also 
an open invitation to noise, hum, and 
r.f.i. problems. Since broadcast audio 
systems use a balanced system. if there 
must be a unit that has an unbalanced 
in /out arrangement, the best method 
is the use of an isolation transformer. 
The transformer will electrically iso- 
late the two different circuits. A bal- 
anced- to-unbalanced pad can also be 
used if the loss can he tolerated. 

SUMMARY 
Matching an audio system is more 

complicated than buying the desired 
audio units and simply connecting them 
together. All these units should work 
together as a system in which the units 
have been carefully matched in im- 
pedances, signal levels controlled, and 
balanced /unbalanced circuit mixture 
avoided as much as possible or con- 
trolled. 
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Audio-Technica announces 
a creative new start 

toward 
better Sound, 

w 
AT813 
Electret 
Condenser 
Cardioid 

r 
ATBii 

Electret 
Condenser 

Cardioid 

AT801 
Electret 
Condenser 
Omnidirectional 

AT812 
Moving Coil 

Dynamic 
Cardioid 

Every "live" recording has an excitement all its own. You 
must capture sound that will never be heard exactly the 
same again. And in some cases the recording is literally a 
once -in -a- lifetime chance. With ro opportunity to remake 
the tape or disc. 
Your creativity, your knowledge and experience are on 
the line. Now is when you appreciate the precision of 
Audio -Technica microphones. Performance is consistent. 
With results that help you extend your personal standards. 

AT802 
Moving Coil 
Dynamic 
Omnidirectional 

Audio -Technica gives you a choice of superb new electret 
condenser or moving coil dynamic microphones. A choice 
of omnidirectional or cardioid (unidirectional) pickup pat- 
terns. With smooth, extended response that complements 
the finest recorders. Audio -Technica microphones look, 
sound, and act very, very professional. 
Add more than a little creative excitement in your life, with 
Audio- Technica microphones, today. 

audio techn¡ca.. (seat round. right from the start! 
AUDIO -T ECHNICA U.S., INC., Derr.. 117BD, 33 Shiawassee Avenue Fairlawn, Ohio 44313 In Canada: Superior Electronics, Inc. 
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NORMAN S. CROWHURST 

Theory lk Practke 

The tenth anniversary! Elsewhere in 
this issue. you will find an update of 
the article I had in that first issue. The 
idea of a column on Theory and Prac- 
tice was, for me, the fulfillment of a 

dream. I had tried a few columns that 
had not lasted more than a year. Then 
db wanted one and your editor asked 
me if I would like to try it. 

What could I use as a handle on 
which to hang lots of different things 
to say -if it lasted that long -year 
after year? Perhaps a better way of 
thinking about it was to ask what was 
the most common denominator to all 
the various things about which I write 
and speak. That was how I came upon 
the idea of theory and practice. 

There has always been an idea that 
theoreticians, or the academic frater- 

nity, and practical people look at 
things differently -almost live in a dif- 
ferent world. From the academic per- 
son's viewpoint, the practical man 
may do the right things, but he either 
explains them all wrong, or does them 
for the wrong reasons. And from the 
practical person's viewpoint, the theo- 
reticians always have their heads in 
the clouds with the most impractical 
of ideas. 

What has always impressed me 
about this state of affairs is that we 
all really live in the same world. And 
my own experience had gleaned much. 
even then, from bringing together 
theory and practice. with the realiza- 
tion that the oft -heard rationalization 
"In theory it's this. but in practice it's 
that," is fallacious. In the real world. 
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theory and practice must agree. If 
they don't seem to, then one or both 
of them need adjusting. 

Having thought of that idea. I sat 
down and listed some subjects that 
could be treated that way: in a few 
minutes I had enough to last well 
over a year. And once the column 
started, that list got longer as people 
wrote in to make suggestions or asked 
questions that betrayed a need for this 
kind of treatment. 

Response from readers has grown 
more enthusiastic over the years. 
do not know whether my writing style 
has improved. or whether readers have 
become used to the style I had. Some 
have given me grist -more ideas along 
the same line. that I had missed my- 
self somehow or other. Some have 
asked questions that led to ideas. And a 

few have wanted to argue my "facts." 
After the column had been running 

about three years. during which time 
I had stayed strictly with technical 
audio matters of theory and practice. 
your editor suggested that maybe I 
would like to branch out a little. not 
stay with the strictly technical. 

Till then, I don't think I had thought 
of theory and practice in any context 
other than engineering. I had been 
active in other fields: education, poli- 
tics, and Christian education. Of 
course, there are differences of opin- 
ion in every field. But only in engi- 
neering had I thought of these differ- 
ences as being related to an alleged 
contradiction between theory and prac- 
tice. 

It was along about that time that I 
succeeded in securing a position with 
Teaching Research, a division of the 
Oregon State System of Higher Edu- 
cation, as Assistant Professor. They 
wanted me because I could bring ex- 
perience from other disciplines, not- 
ably engineering, in research and de- 
velopment. Till then I had not thought 
of research and development in an 
educational context. 

I could write a book about what I 
learned on that project and I have 
told many of my experiences in this 
column from time to time. But from 
the viewpoint of seeing fallacious ap- 
plication of theory to practice to get 
false data, one stands out. It is almost 
as foolish as this story I heard while 
on that job. 

The story goes that a researcher 
was conducting an experiment on 
grasshoppers -his equipment, a grass- 
hopper, a pencil and a lab notebook. 
He put the grasshopper by the pencil. 
and said "jump." The grasshopper 
jumped, clear to the other end of the 
room. The researcher retrieved it, tore 
off one of its rear long legs, and set 
it by the pencil again. 

(continued) 
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This is the BRH90, a ninety de- 
gree radial horn for two inch and 
one and three -eighth inch com- 
pression drivers. Its an easy 
name to remember -Big 
Radial Horn, 90 degrees- very 
simple. But there's nothing simple about 
our design or construction. 

correct radial horn, wheth- 
er it is metal or fiberglass, and 

only Community does it the 
way it should be done. And not 
only do we do it right, we do it 

cheaper. 

Community horns are made of fiber- 
glass. Not sprayed -up cheaply -made 
fiberglass, but fiberglass hand -lami- 
nated by experts and constructed to our 
exact requirements for maximum acous- 
tical accuracy, resonance -free rigidity 
and unparalleled strength. Our horns are 
absolutely weatherproof. They will never 
corrode or rust out. Nor are they ever 
likely to break. Not now and not forty 
years from now. 

But the real mark of Community radial 
isn't apparent unless you cut it in half as 
we have done here. If you look closely at 
the cutaway, you will see that the cor- 
ridor in the horn just past the throat gets 
extremely narrow before it flares out. That 
pinch in the horn is absolutely necessary 
to any mathmatically and acoustically 

We also make two 90° radials for use with 
one inch and screw -on drivers -the 
RH90 and the SRH90. Both have the same 

flare rate, but the SRH90 (Small 
Radial Horn) has a smaller mouth, 

and is usually used as the high end 
in three way systems. 

Talk to your Community distributor. Even 
though he also sells our competitor's 
products, he'll probably tell you that there 
is nothing available today that equals a 
Community horn. 

He's right. 

BRH90 RH90 SRH90 

Flare Rate 

Operating Range 

240Hz 
500Hz up 

345Hz 
600Hz up 

345Hz 
1,000Hz up 

Size H 11 Vá 12'4- 61/2- 

W 33,(s- 30hs" 243/4 

D 21" 20W 183/4- 

Weight 25 LB. 20 LB. 12 LB. 

Finish Black, High Gloss - - 

Horizontal Dispersion KHz -3dB -6dB KHz -3dB -6dB KHz -3dB -6dB 

6 85 95 6 80 90 1.2 95 100 
2 90 90 2 90 100 3 90 95 

10 80 90 10 85 90 10 85 100 

Vertical Dispersion KHz -3dB -6dB KHz -3dB -6dB KHz -3dB -6dB 

6 50 90 6 55 100 1.2 50 70 
2 35 50 2 35 50 3 40 65 
10 20 35 10 20 35 10 20 30 

C 
COMMUNITY LIGHT & SOUND, INC. 5701 GRAYS AVE., PHILA., PA. 19143 (215) 727 -0900 
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OCTAVE snxn nxuxzo 
FEATURES 

Simultaneous display - TEN one octave bands -31.5 Hz to 16 kHz 
Light Emitting Diode readout Meets ANSI 1.11, Class II for 

Octave Band Filter Sets Fully calibrated in dBspl Broadband 
dBspl Line Input -calibrated in dBm Flat or A- weighted measure- 
ments Hand held- battery operated (rechargeable nickel- cadmium 
cells) Precision microphone, carrying case, noise generator, 
battery charger included 

APPLICATIONS 
Sound system set -up 
Noise surveys 
Octave equalizer 
adjustment 
Speaker checkout 
Horn alignment 
Room surveys and 
speaker placement 

ALSO: Active and passive 
equalizers Other real time 
analyzers 
Dealer Inquiries invited `k Il or write today: WHITE INSTRUMENTS, INC. / P.O. BOX698 512/892-0752 Austin, Texas 78767 
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when you use 
STL magnetic Test Tapes 

STL magnetic test tapes are widely used by major recording 
studios, equipment manufacturers, government and 
educational agencies throughout the world. The most 
comprehensive test tapes made, they are offered in 1" and 
2" sizes as well as flutter tapes and all other formats. 

You know your system is in step with the rest of the 
industry, compatible and interchangeable, when you 
employ STL tapes, the most accurate reference available. 

Write for a free brochure and the dealer in your area. 

Distributed by Taber Manufacturing & Engineering Co. 

STANDARD TAPE LABORATORY, Inc. 
26120 Eden Landing Road / Suite 5 
Hayward, CA 94545 
(415) 786 -3546 
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He repeated the command to jump. 
The grasshopper was not so quick to 
jump this time, and he did not go 
nearly so far. Finally. he tore off the 
other leg, and repeated the procedure. 
But however loudly he screamed 
`jump" at the grasshopper. he did not 
jump. 

So he picked up the pencil, to write 
his conclusions in the lab notebook. 
"A grasshopper's legs are evidently 
connected with his hearing mecha- 
nism. Removing one leg makes him 
deaf, and removing both of them. 
stone deaf." 

The real life version: a school in 
the South where a heavily funded 
black studies experiment was being 
conducted. My job was to interview 
the workers on that project. to learn 
their conclusions. Repeatedly. they 
would report. We find that black 
children . . ." As I listened, I had a 

picture of my own children in school. 
back home. 

Every problem they described to me 
as being problems peculiar to black 
children was identical with a problem 
my own children had experienced in 
the school they attended. And in most 
instances, I had enough experience to 
know that these problems were com- 
mon to children almost everywhere. 
regardless of color. economic hack - 
ground, or whatever. 

However, these workers were re- 
porting all these things as being unique 
"discoveries" about the problems and 
learning habits peculiar to black chil- 
dren. And because of this, the pro- 
posed "remedies" were ethnically ori- 
ented, rather than tackled as being 
more fundamentally associated with 
the structure of education. as applied 
to all children. 

Of course, the same can he said 
about other artificial segregations prac- 
ticed by educators, such as slow learn- 
ers, differentiation by IQ. and all that 
nonsense. My point here is that see- 

ing what is wrong in education also 
answered the questions I was finding 
in the engineering problems that read- 
ers sent in. 

SPURIOUS FACT -ORIENTED ED 

I could see why certain readers 
would cite a page in Tcrman, the elec- 
tronic engineer's bible for many years 
-misquoting him, of course -and re- 
fuse to believe what I said, or even 
to set up a simple experiment to ver- 
ify for themselves. They were suffer- 
ing from the spurious "fact" oriented 
education. If it is in the accepted text 
hook, then it must be so. The text- 
book cannot he wrong (although most 
often, it was their reading of it that 
was wrong: the textbook was right). 
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TROUPER I Live Music Mixing System, expandable 
8 Inputs ($749 suggested retail value) to 18 inputs 
($1447 suggested retail value). 
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INPUT FEATURES 

BALANCED MIC INPUTS 
HIGH Z LINE INPUTS 
IN /OUT JACKS 
20dB ATTENUATION 
MONITOR SEND 
ECHO SEND 
3 -BAND GRAPHIC EQUALIZER 
SOLO /PREVIEW SWITCH 
LEVEL CONTROL 

OUTPUT FEATURES 

SOLID STATE LED VU METER 
HEADPHONE JACK /LEVEL 

CONTROL 
BUILT IN SPRING REVERB 
HIGH /LOW CUT FILTERS 
HOUSE /MONITOR LEVEL 

CONTROLS 
HOUSE /MONITOR OUTS 

See your local dealer or 
write for our free catalog: 

UNI-SYNC 

(.WJJ 
A BSR COMPANY 

742 Hampshire Rd. 
Westlake Village, CA 91361 

(805) 497 -0766 

fJ 
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1:TDK AMPEX 
3 
m 

r1ce~ 
ro 

casssna TAPES 
sl Studio C 90 2 39 

fup Fo G90 2 80 
Maell INC-60 1 12 
MaNI LNC 90- 1 79 
MaKell UDC-60 1 7e 
Maen UDC-90 2 55 
Mandl UDC-120 3 45 
Marti' UO%l I or 2 C-60 2 22 
Marren UDxI 1 or 2 C-90 3 12 

Memorex C-90 3pk 4 991013 
Scotch C-90 3pk 4 99 for 3 
Scotch Mister In C-90 3 29 
SDK D Cfi0 1 14 

TDK 0 C-9120 1 98 
TDK D C-1801180 mmutesl 2 88 

TDK AO L-90 2 40 
TDKAOC-120 330 
TDK SA Cfi0 1 98 
TDK SA C-90 2 88 saauTwan 
Maaeo UOxl35-908 1800 h 
Maaeii 0050-60 1200 h 
Maaell U035-90 1800 h 
Maep UD35-1803600 t1 10'> 
Scotch 207 1800 h 
Scotch 212 1800 h 

TRACK 
Martell IN 8T 90 mm 
Memorex 20 90 mm 
Scotch 2pk 90 min 

DBN 

5 46 
3 87 
a50 

1200 
a 99 
3 59 

: 79 
359 for 2 

3 99 

J G R Music World 
33 Park Row N Y C 10038 

12121 732 -8600 
MAIL ORDERS For Shipment with. 48 hours send 
money Order 01 certdkd check Two wNkS delay on per. 
surd Cf ., .s Please add S2 50 per order for snipping 6 
nmidn,,; N y S Rrs,derns add la. NO COD s 

ALL TAPES WO'. DUAriANIEED 

Write tor prices on orner lapes 
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4icidio Tapi' 
for professionals 

REEL TO REEL TAPE 
Ampex, 3M. All grades, 
On reels or hubs. 

CASSETTES, C -10 -C-90, 
with Agfa, Ampex, 3M Tape 

LEADER & SPLICING TAPE 

EMPTY REELS & BOXES 
All widths, sizes. - COMPETITIVE FROM STOCK - 

Recording Supply Co. 
1233 Rand Road 

Oly. of 
Des Plaines, IL 60016 

`olytine Corp. 312/297 -09551 
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One of the years I participated in 
the Brigham Young University Audio 
Recording Technology workshop, the 
student body showed a similar desire 
for the vitamin pills of engineering: 
formulas. I was concentrating on con- 
veying principles that would be valu- 
able to them. They wanted formulas 
they could "plug in." 

They were so insistent, that I de- 
cided I must show them. So I drew 
a chalk line down the board, and re- 
served the right hand side for formu- 
las. For everything I showed them, I 
wrote an appropriate formula. Pres- 
ently they asked the obvious. `With 
all those formulas. how do you know 
which one to use, in a given situ- 
ation?" 

Then, after showing them some 
consequences of picking the wrong 
one, I got back to developing the prin- 
ciples that would serve them far bet- 
ter than formulas ever would. That 
year, Bill Putnam, of Universal Re- 
cording, visited the class. He told 
them story after story of people who 
have made it in the industry, and what 
it takes to be good. I could not have 
had a better back -up man for what I 
had been trying to convey. 

So, writing this column has been 
an ongoing experience. As well as 

providing the readers with something 
I know -from the many letters I re- 
ceive-is appreciated, it has provided 
me with a discipline, a framework of 
consciousness that pertains to other 
areas of life. 

Like the small class of high school 
students studying calculus, that I vis- 
ited one day -all straight -A, the cream 
of the crop -people in all walks of life 
want ready -made answers. The stu- 
dents told me they could solve any 
kind of problem I would give them if 
f showed them how first. The problem 
of today is that we are getting ever 
more of these smart programmable 
high -class zombies, and fewer of the 
people who can do the programming. 

It gets to be a situation of "the 
blind leading the blind." Research. 
today. means seeing what somebody 
else says. When I was young. there 
was a party game we used to play: we 
would form into a circle and whisper 
a message into the car of the person 
on one side of us, who would whisper 
it to the person next to him, and so 

on round the circle. until the person 
on the other side of the person who 
started it, would whisper the message 
back to him. 

The message that came back was in- 
variably totally different from the one 
that started out: often no similarity of 
content, sound of the words. subject 
matter, anything. 

USING WORDS 
People hang onto words as if they 

were facts. Some have tried mediated 
instruction, using a/v materials. "It's 
a waste of time," they report. Others 
have found the device far superior to 
anything they have seen before. The 
difference is not in the a/v. which may 
be the identical system. That is why 
you will hear people arguing whose 
report is right. The difference is where 
the difference always has been -in 
how it is used. 

This is the same problem I had 
been confronting for years in an engi- 
neering context. It is not so much 
that the theoretician and the practi- 
cal person have different views on 
life; they both have the same kind of 
view, one that is fact oriented. Only 
what they call facts are not. 

The theoretician has the equivalent 
of his formulas. all in pigeon holes 
to be used on the proper occasion. 
mostly half- truths. The practical per- 
son has his set of "what- to-do- when" 
facts, that work, hopefully better than 
half the time. but still without knowl- 
edge of why. or understanding of 
principle. 

POLITICS AND LAW 
In the field of politics and, more 

recently. of law, I was to learn that 
the same thing applies. Americans pro- 
fess to be proud of a form of gov- 
ernment by laws, rather than by man. 
They will exhibit this by the question 
"What does the law say ?" 

The law can say anything men want 
it to say -very nearly. There is no 
more guarantee of its truth than there 
is of what theoreticians or practition- 
ers in any other field say. To make 
the law work, you must look beneath 
the surface of ready answers to the 
underlining principles: what motivates 
men to use laws in the way they do. 

In a recent court case. because 
this is something no lawyer I could 
find can understand, I represented my- 
self. after much opposition to the 
idea. in Propria Persona, as my own 
attorney. I conducted the questioning. 
the cross -examining, the final argu- 
ment, all myself. When I was through. 
various officers of the court. including 
the judge. commended me for a per- 
formance that was exceptional, espe- 
cially for one who was. as the judge 
put it, "operating in a completely 
strange milieu." 

Although I lost the case. I had got- 
ten into the record all the right facts 
for review by the Appellate court. 
where the law can he changed. What 
I was doing, scarcely realizing it, was 
applying the principles of theory and 
practice in yet another context. And 
it is working there. too. 
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Technics descned the RS- 9900ÚS in 
two components forone reason: 
To outperorm all other cassette decks. 

That's why, a_nlike othe- cassete ce:ks, the Technics 
RS- 990005 i5 a "cassette systen:' The wand's 
f.-si separation of atcasse -te deck irto inreperdent 
t-onspert and ampli:i 

The is ca; 
units. 

te performance tact °cly 
epitomizes =ntempor ry cssette *chic) ogy. And 
surpasses e number of tcdcy's open reel decks in 

significant areas of ornon:e- 
With features in he transpert unit tae a dosed 

*op, doub e- capstan, 3 -notor drive. A 31-iead syste -n. 

'itch contra variab e y 13%. And full C log c 
control of a I transpa functions for absolute need m 
and tape a ety in swi chirp modes. 

With orcuit technology in tie arrpl fie- mit 
'ice c separate direct- oJa ed record cmp if es. 

DC reproduce amplifi r. 1-13adpho -e cn- plifier_ 
=our irdep3 adent Dol r y* processo-s. Comp ere wits 
epa-de ca ibratior f r retard and playback. 
Continuoe,ly variabl = acju ;Inert of bias and 
equalizati`e. Head a irnvtl- adjt_slment.Ani eternal 
¿00 -1z one 8 kHz le signals. 

Technic; RS- 990005. YoJ ve compared features. 
Now co-npa-e specifications. Overo I, you'll realize 
there's no comperison. 

TRACK SYSTEM: 4- track, 2- channel record and 
playbac <. 3 .AO1CRS: 1 direc- -drive DC brushless 
capstar motor. 2 DC coreless motors for reel tab e 
drive. 3 HEADS: 2 HPF heads for re :ord /playbadr. 
1 ferrite he for erase. FREQUENCY RESPONSE (`r07) 
25- 20,000 I-z (= 3dB). WOW AND FLUTTER: 0.0c% 
WRMS_ S/ RATIO (Dolby): 67 dB. HARMONIC 
DISTORTION 1.4% (160 nWb /m 333Hz). SUGGBTED 
RETAIL PRICE: $1,500! 

Technics RS- 990005. A rare cambination o= 

audio technology. A new standard of audio 
excellence. 

Dolby is c trademark of Dolby Laboratories, Inc 
'Technics r=tconnwnded price, but actud retail price will be set by /balers 

Technics Prof ssional Series 
by Panasonic 

arde So eq Reader Service Ca- d 
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Turn on a better Idea 
MITER] 

-ON 

Fully in- 
dependent o v U OFF 
average and PEAK CEILING 
peak limiting for studio record- 
ing, mastering, and broadcast 
production. Open -loop gain con- 
trol with ripple -cancelling 
circuitry. 

Inovonics' 

+10 VU 
+8 +12 

+14 

+18 

Audio 
Limiter 
Model 201 $480 
Inovonics Inc. o 
503 -B Vandell Way 
Campbell, CA 95008 
(4081 374 -8300 n 

maxell 
SP.TISFP.CTION 
GUP.RANTEED 

GREAT LISTENING/ 
PLUS FULL WARRANTY 

kSK US! 

ti U 
AUDIO SALES LTD. 

FULL LINE DISTRIBUTOR 
FOR AUDIO RECORDING 

1370 Avenue of the Americas 
New York. N Y 10019 (212) 581 -6950 
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The sync track 

Since we salute the state -of -the -art 
in this issue, it seems I have a built -in 
excuse to once again pontificate on 
the miracles of modern science, and 
how these miracles affect the record- 
ing scene. But before getting to the 
point, let me digress for a paragraph 
or two, to supply some background 
information. 

I recall all too well my early days 
in the recording business. Contrary 
to popular belief, I did not start out 
as Thomas Edison's gofer. However, I 

was around during those days when 
stereo gradually replaced mono. At 
about the same time, professional tape 
recorders made the transition to half - 
inch tape; first with three tracks and 
then with four. 

Both transitions were made to the 
raucous accompaniment of the famous 
old- timers' chorus, chanting the re- 
frain, "Mono's all we need." In fact. 
one illustrious sage -who has since 
made millions selling stereos to an 
adoring public -solemnly proclaimed 
that the point source of sound was 
more than enough for anyone. 

At the time, I promised myself I 

would never thumb my nose at the 
latest state -of- the -art developments, 
lest I too he branded as an old- timer. 

Well, here we are -some 20 years 
later -and I'm looking over the latest 
state -of- the -art goodies and wonder- 
ing, "What the hell has happened to 
good sound ?" Mind you. I did not 
say good music. That is in the ear of 
the beholder, and is quite another sub- 
ject. In fact, when it comes to re- 
cording, music and sound seem to 
have little or nothing to do with each 
other. But more about that as we 
progress. 

Getting back a little closer to the 
point, I find myself thinking that good 
sound is getting as scarce as fresh air 

and clean water. So, am I becoming 
the late- seventies counterpart of the 
"mono's all we need" school? Maybe 
good sound, like mono, is old -fash- 
ioned and irrelevant, and I'm at last 
a member in good standing of the 
old timers' chorus. 

WRETCHED RECORDINGS 
But maybe no. In the October is- 

sue of High Fidelity, veteran pro- 
ducer John Culshaw sides with his 
long time adversary, Conrad L. Os- 
borne, in bemoaning the generally rot- 
ten sound on many of today's classi- 
cal recordings. It seems that classical 
producers have discovered the miracle 
of multi -track and are using it to pro- 
duce some generally wretched record- 
ings. Culshaw cites one major label 
whose opera recordings are musically 

. . as flat as the proverbial pan- 
cake." But take heart, Culshaw and 
Osborne, you are not alone. Some 
pop producers are doing the very 
same thing. 

I recall a certain girl singer who 
surfaced on the Johnny Carson show 
about a year ago. Her pipes (and 
other assets) were -and are- sensa- 
tional, and of course one of the big 
labels signed her. Believe it or not. 
her album sounds worse than her t.v. 
show. For one thing. the brass sec- 
tion sounds like it was miked with a 
Campbell's soup can. Fortunately for 
her, she's not with the label anymore. 
and maybe her next recording will 
sound better. 

On the other hand, maybe it doesn't 
make any difference what her next 
album sounds like. When the first one 
was reviewed, one critic commented 
on the poor choice of material, but 
unlike Culshaw, didn't even notice the 
sound quality. Neither. I presume did 
her manager. producer, engineer, or 
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dbx 158. 
IT'LL GROW ALONG WITH YOU. 
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Introducing our first 
economical, expandable, modular, 
simultaneous tape noise reduction system. 

dbx 
410 

dbx 
410 dbx 

158 

POWER op 

8 CHANNEL 
NOISE REDUCTION 

SYSTEM 

Now you can have a tape noise reduction system that 
will stay with you from high -end audiophile, through 
semi -pro and into full professional equipment. 

Our new dbx 158 system can start life in your 
place with the 158 main frame and as few as two 
modules or as many as eight modules for its full eight 
channel capacity. It also has storage space for a ninth 
spare module in its compact chassis. The rear panel 
has phono and multi -pin connectors that will interface 
directly to your cables. Additional 158's can be used 
for 16 or 24 track recording. 

The dbx 158 offers the semi -pro recordist or 
small studio all the advantages of dbx professional 
systems. including 30 dB of noise reduction, and 
10 dB additional recorder headroom. Its a 

classic 2:1 mirror image compander which 
preserves the full dynamic range of program 

material without audible tape hiss. Each module 
contains separate record and playback noise reduction 
electronics. Its simultaneous record /playback 
capability permits the noise reduced, decoded tape 
to be monitored while recording without manual 
switching or remote control. 

Requiring only 51/4" of rack space, the 158's light 
weight (I 7 lbs.) makes it easily portable for location 
dates. And naturally, tapes recorded with this system 
are compatible with any other dbx professional tape 
noise reduction system as well as on board dbx tape 
noise reduction in TEAC /TASCAM recorders. We'll be 
happy to send you further information and the name 
of your nearest dbx dealer. Just write us. 

dbx, Incorporated 
71 Chapel Street 
Newton, Massachusetts 
02195 
617- 964 -3210 

Here's a generous offer: buy all 8 channels up front, 
and we'll throw in the ninth module free. 
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anyone else associated with the re- 
cording. 

Of course, she's not the only victim 
of lousy sound, which now and then 
gets blamed on the encroaching tech- 
nology. It just doesn't occur to some 
anti -technology critics that, by itself, 
technology is incapable of either hurt- 
ing or helping good sound. First, the 
technology has to be manipulated by 
some human type, and that's where 
the trouble starts. 

Just for fun, I dug out an old Kate 
Smith album, produced a few years 
before db's birth, and therefore just 
before the industry became totally 
committed to multi -track for every- 
thing. It sounds a lot better than most 
of today's masterpieces, including the 
album mentioned above. 

And so it goes. One well -known 
super -star began his career with a few 
albums mentioned above. He now re- 
cords at the current studio of the stars, 
featuring super- groovy ambience, in- 
cluidng 24 tracks with all the trim- 
mings. His records sound as if they 
were done in a carpet showroom. On 
the other hand, he's a millionnaire. 
and I'm stuck writing this column, so 
maybe he knows what he's doing 
after all. 

HIGH TECHNOLOGY 
I. for one, hope not, and maybe the 

state -of- the -art will come to my res- 
cue. High technology has found its 
way into the consumer marketplace. 
and we now discover $1,000 -I turn- 
tables selling -and selling very well 
too. And one company plans to intro- 
duce a $4,000 power amplifier early 
next year. They'll also have a $4.000 
preamplifier to go along with it. JBL's 
new L212 stereo speaker system sells 

for almost $2,000. There's one prob- 
lem with most of these high -buck 
products: there's a long waiting list to 
get them. 

Hopefully. the people who huy 
these little trinkets will want to get 
their hands on some records that arc 
worth hearing. When you hear tin - 
can sound over a super- system. it can 
be a real sonic disaster. Of course. 
this market is still a minority one. but 
sooner or later this technology will 
find its way into lower priced con- 
sumer hardware. In fact, even now 
one t.v. manufacturer has announced 
a new set featuring a woofer and a 

tweeter! 
So, as technology brings even greater 

sound -reproduction capability into the 
hands of the average record buyer. 

maybe people will begin complaining 
about what they hear. 

CONSUMER REVOLUTION? 
1 suppose its Lin realistie- stupid. 

even -to expect that a consumer re- 
volt will eventually force had record- 
ings off the market. But maybe as the 
state of the art gets even more sophis- 
ticated, the pendulum will start swing- 
ing back towards good sound. Just 
think of it- microprocessors. digital 
audio, quad sound (well, why not ?). 
automation everywhere, and some- 
thing worth hearing too. I hope I live 
long enough. (Another column like 
this and you might not. Ed.) 

Of course, there are a few other 
areas in which technology gets blamed 
for man's little stupidities. Like pol- 
luted rivers, unhealthy air, noise -pol- 
luted neighborhoods and whatnot. But. 
if you've been watching the battle 
over SST landing rights, you'll know 
that now and then the public does 
make its wishes known. So maybe 
sooner or later, the public will come 
down on rotten sound. I hope it's 
sooner. For given the current state of 
the art, and the possibilities of the 
future, we could be in for some sen- 
sational recordings. f 

Monitor Flattener 
You can make sure your studio monitors generate 
a truly flat response curve, regardless of brand. 
Install the new Crown EQ -2, a two -channel, octave - 
center equalizer. 

Each of the eleven bands per channel provides 
- 15 dB of boost or cut. The center frequency of 

each band is adjustable ii h- octave to allow precise 
matching of equalization with the environment. 
Constant bandwidth filters minimize distortion. 

Sophisticated tone controls include variable 

hinge -points on treble and bass for each channel. 
The EQ -2 can be cascaded to create a 22 -band, 
1/2- octave monaural equalizer. 

Like all Crown equipment, the EQ -2 is designed 
to add no coloration of its own. S/N is -90 dB; fre- 
quency response (20 Hz to 20KHz, all controls flat) is 

0.1 dB, and IM distortion is less than .01 %. 
The EQ -2 will flatten any monitors you can name 

even mismatched pairs. Call your Crown supplier 
today . crown international 

Box 1000, Ell -Il-1 rt In 46514 
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John Woram!s 
The Recording 

Studio Handbook 
FOB RECORD\G E\GNEERS, 

TECHNCA\S ANS AUDIOPHILES 

The technique of creative sound recording has never been 
more complex than it is today. The proliferation of new 
devices and techniques require the recording engineer to 
operate on a level of creativity somewhere between a 

technical superman and a virtuoso knob -twirler. This is a 

difficult and challenging road. But John Woram's new book 
will chart the way. 

The Recording Studio Handbook is an indispensable guide. 
It is the audio industry's first complete handbook that deals 
with every important aspect of recording technology. 

Here are the eighteen chapters: 

The Decibel 
Sound 
Microphone Design 
Microphone Technique 
Loudspeakers 
Echo and Reverberation 
Equalizers 
Compressors, Limiters 
and Expanders 
Flanging and Phasing 
Tape and Tape Recorder 
Fundamentals 

Magnetic Recording Tape 
The Tape Recorder 

Tape Recorder 
Alignment 
Noise and Noise 
Reduction Principles 
Studio Noise Reduction 
Systems 
The Modern Recording 
Studio Console 
The Recording Session 
The Mixdown Session 

In addition, there is a 36 -page glossary, a bibliography and 
five other valuable appendices. 

John Woram is the former Eastern vice president of the 
Audio Eng neering Society, and was a recording engineer at 
RCA and Chief Engineer at Vanguard Recording Society. He 
is now president of Woram Audio Associates. 

This hard cover text has been selected by several universities 
for their audio training programs. With 496 pages and 
hundreds of illustrations, photographs and drawings, it is an 
absolutely indispensable tool for anyone interested in the 
current state of the recording art. 

Use the coupon at the right to order your copy of The 
Recording Studio Handbook. The price is only $35.00, sent 
to you with a 15 -day money -back guarantee. 

SAGAMORE PUBLISHING COMPANY, INC. 
1120 Old Country Road, Plainview, N.Y. 11803 

Yes! Please send _ copies of The Recording Studio Handbook 
at $35.00 each. On 15 day approval. 

Name 

Address 

City /State /Zip 

Total Amount 

N.Y.S. Residents add appropriate sales tax 

Enclosed in payment for $ 
Outside U.S.A. add $2.00 for postage 
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BUT SOONER OR LATER 
YOU'RE GONNA HAVE TO CLEAN 

UP YOUR ACT. 

WHY LIMIT YOURSELF 
WITH MASTERING TAPE? 

You won't catch a 
professional racedriver putting 
cheap gas into his Lotus. 
It's just dumb. 

And the same holds 
true in the studio. With all that 
heavy machinery and expensive 
talent, it makes no sense to 
compromise on your mastering 
tape. 

TODAY'S SCOTCH 250 IS 
THE STATE OF THE ART. 

With 250 you get far 
less tape noise. Considerably 
more high end clarity. Our 
exclusive oxide formulation and 
application reduces Mod 
noise. And when you add all 
that to dbx or Dolby it's positively 
the cleanest sound around. 

SINCE WORDS ARE 
CHEAP, WE PUT 250 TO 
A ROUGH TEST. 

Whatever the numbers 
or the meters say, it's your ears 
you should listen to. So we 
went to a very fussy, very fine 
engineer and asked him to 
devise a test to demonstrate the 
difference between 250 and 
our nearest competitor. 

The guy first thought 
we were nuts. 

"You're serious ?" 
he asked. "I use 250. What if my 
test proves the other tape is 

cleaner?" 

We gulped a little, 
and told him to go ahead. This 
test was bound to be expensive. 
But it would also be worthless. 
if everything wasn't above- 
board. That's why we chose 
Tom Jung of Sound 80, 
Minneapolis. to put it together. 
You may have heard of him. 

THE TEST PROGRAM 
WAS RECORDED -ON 
TWIN MACHINES. 

Jung. as we expected, 
left nothing to chance. On 
April 18, 1977 he recorded an 
original music program 
simultaneously on two 24- 
track MCI's fed by one console. 
One recorder was carefully 
optimized for 250. The other, 
just as carefully. for the 
competitor's tape. 

Jung used NAB 
equalization at 15 ips. He really 
packed both tapes at 6db 
(370 nWb /m) over standard 
operating level -withoutashred 
cf noise reduction. 

THE TRUTH CAME OUT 
FIRST AT THE AES SHOW. 

It was May 10, 1977 
at the LA Hilton. For playback 
we set up identical machines 
(our own M79 24- tracks, this 

time) with Altec 19 speakers. 
Then we opened our doors. 

For each group of 
engineers we played not only 
the full mix, but individual 
tracks, first on one machine, 
then the other. 

THERE WERE SOME 
WHO COULD NOT 
BELIEVE THEIR EARS. 

Play that bass track 
again, they'd say. And we'd 
play it. 

Are you sure both 
tapes were recorded at the 
same level ?" We assured them 
they were. 

"Lemnme hear the 
strings with the horns'.' 

In three days close to 
600 people heard our 20- minute 
demo. 

AND THE TRUTH IS... 
We didn't find one 

engineer who didn't hear the 
difference in L.A. Ditto in 
Nashville, where the demo was 
repeated July 13 and 14. 

You can simply pack 
more sound on Scotch 250 and 
still stay clean. 

So the bottom line 
is this. Scotch 250 is cleaner 
tape. Sorry, Ampex. 

3m 
CLEAN UP YOUR ACT 
WITH "SCOTCH" 250. 

"Scotch" is a registered trademark of 3M Company. St. Paul, Mn. 55101, e 1977, 3M Co. 
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MARTIN DICKSTEIN 

Sound With Images 

The year 1977 has been a momen- 
tous one in many ways. It's the first 
year of the nation's second bicenten- 
nial. It's 50 years since the building 
of the Cyclone Roller Coaster in Co- 
ney Island. It's the last year the open 
tennis tournaments will be played at 
Forest Hills, N.Y. It's 50 years since 
the CBS Radio Network began broad- 
casting. It's the 50th year since the 
first public demonstration of long dis- 
tance t.v. transmission in the U.S. 
(Herbert Hoover, then Secretary of 

A/V Visuals 

Commerce, had his image sent by 
wire over the 200 miles from Wash- 
ington, D.C. to N.Y.C. 'and the fu- 
ture of commercial t.v. was in grave 
doubt.) This is the 100th year of 
sound recording. It's 50 years since 
the first movie recording. 

And, this month, November, 1977, 
is the 10th aniversary of the birth of 
db. This column began with the first 
issue, and, except for a very few 
misses, has run continuously. Since 
this corner most usually covers things 

visual. subjects have ranged from sim- 
ple slides through complex presenta- 
tions, from the simple on- location set- 
up to a more complex presentation 
room design, as well as touching on 
equipment and the field of video. 
What's been happening in the audio 
visual and video fields during these 
past years? Where are we now, and 
where are we going? Let's take a 
look. 

Regarding software, slides have 
been mounted differently through the 

Split Second 
Time Machine 

e Telex /M:. . 'd 1400 recordér. ming with a 
grid of 524 lines passing a quartz crystal control reference each 
capstan revolution. This senses, and corrects the speed of the 
DC servo drive some 4000 times per seconda. Speed stability is 
soaccurate the National Weather and the Environmental Satellite 

Services selected Telex /Magnecord 1400's over 
all others to record meteorological display data. 
Of course, broadcasters also favor the 1400 for 
the rugged stability of the die cast main frame, 
DTL logic and exceptionally clean electronics, 
Compare our speed, specs, and price. We invite 
you to make a split second decision. 
.At 7;ç ips. adjustable . 1% to compensate for tape thicknesses 
and mechanical wear. 

PRODUCTS OF SOUND RESEARCH 

TELEX, 
COMMUNICATIONS, INC. 

9600ALDRICH AVE. SO. MINNEAPOLIS, MINN. 55420 U S A 
Europe: 22 rue da ta Legion- d'honneur. 93200 St Denis. France 

Canada: Telak Electronics. Ltd.. Scarborough. Ontario 
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years. The cardboard mounts haven't 
changed much, but the more solid 
mounts have. First there was thick 
glass with metal edging for sturdy 
support. These were to be used in 
trays with wide spacing, and even 
the blank slides were made fairly 
thick. Then the thickness was cut 
down, with plastic used around the 
edges and thin glass supports for the 
slides. This allowed a tray to be made 
with thinner slots, and the blanks also 
were made thinner. Carrying slides 
became a lot lighter and easier. 

Creatively, slides moved from simple 
words on plain and colored back- 
ground to multi -image, segmented. 
wildly colored creations. Alignment 
slides were made for supered or dis- 
solve slides, and for the high intensity 
projectors, temperature slides were 
developed to check the heat in the 
aperture and keep slides from burn- 
ing. Then came motion slides made 
possible by use of polarized art work 
and a rotating disc to simulate mo- 
tion on a stationary image. Now a 

method has been developed to rotate 
an image on the screen by using a 

specially prepared slide. 

PROGRAMMERS /DISSOLVERS 
In hardware, there have been some 

great strides. From the simple slide 
projector and a single image on the 
screen, the desire for greater excite- 
ment has led to multi- images, first 
created either by several projectors or 
tricky slides, then by simple dissolv- 
ers, and now by computerized pro- 
grammer systems using the latest i.c.. 
chip, memory, and readout technolo- 
gies. Programmers using multi -chan- 
nel paper tape are still available, as 

are those utilizing complex electronic 
circuitry which permit cues well into 
the hundreds to be set up on a key- 
board, displayed by indicator lights 
or numbers, put into a memory bank 
until needed, and counted as pro- 
gramming continues. At the desired 
time, when all the cues have been 
checked and found to be correct, they 
are put on tape and tested again. This 
permits programming at any speed or 
in any sequence without slides (off 
the line, so to speak. or not in real 
time). 

Once the tape has the cues, the 
memory can be wiped and a new 
setup can be programmed. The play- 
back of the tape through the pro- 
grammer at any future time will auto- 
matically register in the memory 
where it can be called up on the con- 
sole for precise and immediate edit- 
ing of single cues in the midst of the 
fastest action, after which it can be 
put back on tape for use or future 
recall. The only limit to the complex- 

ity of the possible showings is the 
imagination. Even animated action of 
people or things to simulate film mo- 
tion can be programmed fairly easily. 

Dissolvers have also been made more 
complex with various adjustable dis- 
solve time intervals, quick cuts, freezes, 
flashing, and super capabilities. Be- 
tween the multi- channel outputs of 
the programmers and the dissolvers, 
environmental controls are also avail- 
able automatically to fit into the pres- 
entation. Lights can be dimmed, cur- 
tains drawn, film projectors and tape 

recorders started and stopped, and 
multi -screen slides made to do al- 
most anything desired. 

According to Charles Spataro, an 
expert in the sale and rental of audio- 
visual equipment, both sales and rent- 
als of programmers and dissolvers 
have gone up. This can also be seen 
in the increase in the number of com- 
panies offering such equipment. Each 
is developing a complete line of small - 
to -large models with few -to -many fea- 
tures, each unit varying somewhat 
from the competition. Since none is 

THE NEW OCTAVE EQUALIZER 

TH TERF .T ANYTHIN 

- - - 

TWIN -GRAPHIC OCTAVE EQUAUZER 
TG- 2209 -600 BALANCED IN /OUT 

SWITCHABLE HI or LO IMPEDANCE 
SWITCHABLE BALANCED or UNBALANCED INPUTS 
SWITCHABLE BALANCED or UNBALANCED OUTPUTS 
TWO SEPARATE MONO SECTIONS, IDENTICAL CONTROLS 
L.E.D.'S FOR VISUAL INPUT /OUTPUT BALANCING 
SWITCHABLE HI and /or LO SHELVING 
SEPARATE ZERO -GAIN SPECTRUM CONTROLS 
GOLD- PLATED CONTACTS ON ALL SWITCHES 

ZERO -GAIN: Unity 0.5 dB, controllable 20- 
20, L80 HZ 6 dB, 12 dB. 
FREQUENCY RESPONSE: A_0.5 dB 20 Hz to 
20,480 Hz at zero setting. 
DISTORTION: Less than 0.05% T-ID @ 2 volts. 
RATED OUTPUT (600 -OHM BALANCED): - 20 
darr into 600 ohms. 
OUTPUT CIRCUIT: FET Op-Amps (Balanced or 
Unbalanced). 
MAXIMUM INPUT LEVEL: 20 dBm. 
EQUIVALENT INPUT NOISE: Below 90 dBm with 
E.Q. switched in. Below 110 dB at max. output. 
EQUALIZATION FREQUENCIES: Ezch octave cen- 
tered at 30, 60, 120, 240, 480, 960, 1920, 
384), 7680 and 15,360 Hz. 

BOOST /CUT RANGE: 12 dB at center fre- 
quencies. 

FILTER TYPE: Toroidal and Ferrite-core. 
POWER REQUIREMENTS: 120 15% VAC 50/ 
60 Hz less than 10 Watts or 240 15% VAC 

50/60 Hz less than 10 Watts. 
FULL -SPECTRUM LEVEL: Front panel 18 dB, 
variable master level controls. 
OCTAVE- EQUALIZATION: 10 Vertical controls 
each channel, - 12 dB per octave. 
E.Q. IN -OUT: Front panel pushbutton switch for 
each channel. 
TERMINATIONS: 3 -pin XLR's for inputs and 
outputs. 
WEIGHT: 18 pounds. 
SHIPPING WEIGHT: 23 pounds. 
FINISH: Front panel horizontally brushed, black 
anodized aluminum. Chassis cadmium plated 
steel, with black textured finish. 

172] Newport Cacl., Sant Ana. C.11lo,nia 92705 ,05 9051 0[7N[9 IN,M,NatION, c Nc[[ 990[9 .90 
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compatible with any other maker's 
similar models, it is necessary for the 
user to determine the features needed 
or desired, and then stay with that 
line, either in purchase or rental. 
Thus, rental and sales organizations 
are finding it necessary to hook up 
with one or two programmer /dissolver 
manufacturers since it is almost im- 
possible to deal with all of them due 
to extensive financial and inventory 
investment requirements. The increase 
in complexity of presentations and 
shows has also boosted the sales and 
rental of slide projectors correspond- 
ingly. 

PRESENTATION DESIGNER 
Another aspect of the audio visual 

industry that has grown with the im- 
provement and development of new 
and more complex control devices has 
been that of the presentation designer. 
Jim Sant'Andrea of Jim Sant'Andrea 
Productions in New York sees a "re- 
birth" in this industry, with companies 
who had originally purchased projec- 
tion equipment for internal installa- 
tions coming back for bigger. more 
intricate, shows for sales meetings, 
new product roll -outs. and so on. 

Jim had some comments on his 

booming industry and new possibilities. 
"What's new and unique? For ex- 

ample, you have people like AVL 
coming out with new equipment like 
the Show -Pro V. The state -of- the -art 
has really begun to make designers 
like us excited because it helps us 
answer the call for that kind of so- 
phistication. 

"We just completed one of the big 
productions in our industry. We 
mounted four road show units featur- 
ing magician Mark Wilson, live and 
on screen, touring the country, doing 
14 shows -3 shows per day. Each had 
slide and film sequences and live per- 
formers. All of the segments that in- 
cluded Mark Wilson were put on film. 
He played from the screen to four 
assistants, live on the stage. We also 
had four look -alikes for the girl who 
was in the film with Wilson. 

"It played beautifully; therein lies 
the dimension I'm talking about. That 
is, multi -media with film, playing with 
people live on stage introducing slides 
as an additional effect. Some special 
lighting I designed for the show using 
black lights and color gels over them 
provided us with a very unique look. 
I also used some colored screens for 
projections and this gave us another 
unique look. I'm not talking, incident- 

ally, about pastel colors. These were 
punchy, solid, deep blues and deep 
magentas, which provided some very 
exciting effects." 

PERMANENT INSTALLATIONS 
In the field of audio /visual system 

design for permanent installations 
there has been little change in the 
visual end, according to Mr. Hubert 
Wilke of Hubert Wilke Associates of 
New York City. Major conference 
and board rooms are making use of 
visuals in a rather staid fashion gen- 
erally, using single images, side -by- 
side slides, overhead projection, and 
sometimes three slides shown at the 
same time, and usually in rear pro- 
jection. Remote control systems al- 
low presenters to activate environ- 
mental facilities from a portable con - 
solette placed near a seat at the con- 
ference table. Windows can be dark- 
ened, protective doors in front of the 
screen opened automatically, lights 
dimmed to a predetermined level for 
slides, and perhaps a lower level for 
film. There is usually minimal utiliza- 
tion of complex programming equip- 
ment during the initial installation, 
and only a small number of locations 
planning to add it later. Except, of 

R; 
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sound t"älumns not shown 

Equalized Natural Sound Ambience ... THE `SUPER C' MASTER -ROOM 
True Natural Sound Ambience characteristics have made Master -Room the chamber preferred by 

"Masters of the Recording Art" throughout the world. Go east or west, from Memphis to Moscow 
you will find Master -Room in the finest of studios and with the best of groups on the road. 

'Super C' models combine this exceptional performance with effective equalization controls. 

Each fully independent stereo channel features variable decay, separate reverb /direct (dry signal) 
mix controls, and provides the typical smooth response (without the necessity for limiting) that has 
made Master -Room the number one choice in performance. 

Originators of the Natural Sound 
Reverberation Chamber. 

EEIVMICMIX Audio Products, Inc. 
2995 Ladybird, Dallas, TX 75220 (214) 352 -3811 
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course, where the facility is used for 
special presentations involving multi - 
image flexibility. 

The big problems have been with 
sound in some of these huge rooms. 
During a conference, with all the par- 
ticipants seated around a large table. 
it is necessary for each of the indi- 
viduals to hear all the others clearly 
and to be heard by them, without any 
possibility of acoustic feedback be- 
tween the table microphones and 
speakers. The innovation developed 
for this situation by Mr. Iry Wood of 
Wilke Associates is to locate micro- 
phones in front of the participants in 
a totally inobtrusive location to pro- 
vide excellent pickup yet allow for as 

much possible room on the table for 
papers and books and writing space. 
In one installation, tiny microphones 
were located at the center of the cir- 
cular table, recessed in the side of a 

slightly raised core, the top of which 
could be used for small desk imple- 
ments. In another situation, mics 
were placed flat on the table and cov- 
ered with a foam rubber enclosure. 

The mixing /amplifying system is 

carefully balanced and equalized with 
1/3 octave equalizers to prevent feed- 
back, with enough gain to feed as 

many microphones as needed (some- 
times over 50) to the speakers. These 
transducers are recessed in the side 
of the conference table at each chair 
position. This way each of the people 
at the table can hear all the others 
very clearly at good level without even 
realizing in some cases how this is 
accomplished. 

VIDEO 
In the field of video, there have 

been huge steps forward in the past 
few years. The introduction of the 
integrated circuit and tiny chip tech- 
nology has opened the doors to nu- 
merous developments. Tiny light sen- 
sors have provided the means to 
video camera miniaturization to the 
size of a cigarette pack. Video re- 
corders started as 2 in. quads having 
four heads and using tape 2 in. wide 
for professional applications, then 
moved down to I in. tape with two 
heads, then / in. and 1 in. tape. 
and even '/4 in. tape, for capturing 
images and sound. At first, the nar- 
rower tapes were not acceptable for 
broadcasting or other professional use 

due to electronic system limitations. 
Now, with time base connectors in the 
system to eliminate some of the tech- 
nical inadequacies of the less expen- 
sive electronic systems developed for 
the narrower tape machines, all tape 
formats can be stepped up to broad- 
cast- acceptable standards. 

Video tape editing used to be done 

electronically on the 2 in. format. The 
editing block- and -razor method was 
used for the non -professional formats. 
Now, complex tape editing is possible 
for either inserting or adding on with 
or without sound at precise frames 
with 3/4 in. cassettes. In fact, this 
3/4 in. with computer- assist technology 
has been developed to such an extent 
that it is used most often now with 
complete reliability and exacting ac- 
curacy and at much less cost than 
the 2 in. system. The quality is also 
totally acceptable, and the method 
used even for t.v. programs. With the 

addition of special effects generators. 
image enhancers to sharpen poor pick- 
ups, chroma keying, and a matting 
process similar to that used in film, 
there is almost nothing the video for- 
mat cannot do, giving producers a 

completely satisfying medium to work 
in. The 1 in. is back again, much im- 
proved, and good enough for broad- 
casting. 

Electronic games have come into the 
picture. These have become a multi- 
million dollar industry in a very short 
time and are presently being consid- 
ered for and applied in learning and 

Radiometer Electronics 
Introduces . 

the 
specific 
generator 

-i. ï - ï - 
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and 
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t stereo 
generator 

Spectacular quality FM and AM signal 
services at your fingertips. 
An unsurpassed combination for AM, FM, FM Stereo receiver testing and 
design in R &D, Production, QC, and Service activities. 
We believe this combination provides the cleanest FM Stereo with the best 
separation, lowest distortion and greatest flexibility available today. These 
are just the highlights ... like to know more? Contact us for additional 
information or a demonstration. 

RE101 - 
RF GENERATOR ... 
Specifically designed for the radio 
industry. 

Digital display of carrier frequency in 
FM and AM specific ranges of 86 MHz 
to 130 MHz and 150 kHz to 30 MHz 
plus 10.7 MHz. 
Internal or external FM and AM 
modulation. 
Exceptionally low distortion; 0.05% FM 
and 0.3% AM. 
Low leakage RF output; continuously 
variable 0.10 to 1 V rms. 
Built -in Sweep capabilities. 

SMG40 - 
STEREO GENERATOR... 
The ultimate stereo modulation 
source. 

Full function capability; L &R, L =R, L = -R, L, R. 
L -R Separation; better than 65 dB. 
Low Distortion; less than 0.03 %. 
Residual 38 kHz; less than 0.06 %. 
Five built -in modulation frequencies 

THE LONDON COMPANY 
U.S. Representative for 

Radiometer Electronics 
811 Sharon Drive Cleveland, Ohio 44145 Telephone (216) 871 -8900 
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training situations. The use of the 
microprocessor has allowed the home 
user to program his own games on 
the t.v. set. 

VIDEO RECORDING 
News in video recording include 

home recorders in the 1h in. format. 
which have made their inroads. Jap- 
anese and American companies have 
teamed on opposing sides of the bat- 
tle screen. Each combine has its own 
approach, and again, its own format. 
The race is now on to get to the mar- 
ket place quickly at the proper price 
with as long a playing cassette as pos- 
sible. Time has come up from one 
hour, to two, and now, to four hours 
on a single cassette, in some instances 
with compatibility between models of 
the same manufacturer. This equip- 
ment has also entered to some extent 
into the industrial and educational 
fields to supplement the existing sys- 
tems, and in some cases, instead of 
the previously available formats. It is 
expected that this vtr /vcr business 
will go to the one billion dollar mark 
in sales in the next few years, in spite 
of the legal questions of recording off 
the air, the greatest use to which this 
technology has been applied. 

WORLD -WIDE COMPATIBILITY 
The world -wide use of video equip- 

ment in offices and schools, as well 
as in remote locations has provided 
an excellent means for communica- 
tion between organizations and affili- 
ates in foreign countries. When neces- 
sary, video cassettes are sent through- 
out the country and throughout the 
world to keep in touch easily, and in- 
terestingly, without having to put top 
executives on a plane for minor oc- 
casions. However, since video stan- 
dards vary around the world, there 
was a need for a way to provide at 
least a play capability so that tapes in 
one standard could.be played in coun- 
tries with another standard. 

Such a system was developed by 
Sony, and now there are video cas- 
sette players made which can be 
switched to play either through the 
European format (PAL) or the Amer- 
ican (NTSC). Recording capability is 
still limited to the country of origin so 
that units used in Europe record in 
PAL and those in this country record 
NTSC. The switchable units are the 
players. Special monitors have to be 
used, but they are capable of show- 
ing either the PAL or NTSC pictures 
without switching. Now, there is even 
a development to provide machines 
with the third standard (SECAM, used 
in France and the iron curtain coun- 
tries). 

The tremendous need to have tapes 

In 16 years, more than 300 studios 
have chosen our tape duplication 
system. 

Here's why 
they made 
the right 
choice. 

Since 1960. the Magnefax tape duplication system has delivered high 
performance. long service life and low cost to the professional studio 

Our new model does an even better job. Five simultaneous copies are 
made at 60 IPS to professional standards. All head configurations are 
available. One model will duplicate bulk cassette tape And for best repro- 
duction, our high speed bulk eraser gets you off to a clean start. 

We've made the system so efficient, so easy and so good. you'll agree 
that when you need faithful reproduction. you need Magnefax 

Magnefax_ 
RFD 1. ROGERS. ARK 72756. 501/925 -1818. RES 925 -1127 
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transferred from one format to 
another to permit sending to locations 
where the interchangeable machines 
were not yet available gave one rea- 
son for the growth of Devlin Produc- 
tions in New York. Sandra Devlin 
started the company on a small scale 
and provided a unique but vital ser- 
vice. The organization which recently 
moved to larger quarters, has the 
capability to work in the Philips for- 
mat (used widely throughout the 
world) and PAL -m, a variation of 
PAL. According to Ms. Devlin, whose 
background includes theater and tech- 
nical training, even a unique service 
like format transfer was not sufficient. 
Duplication of tapes, working from 
any medium like reel -to -reel to any 
other, and video editing along with 
provision for a video studio for re- 
cording purposes were also included 
in the new location. And, for outside 
work, a remote video facility on 
wheels can also be provided. 

PREVIEWS 
Several recent technological devel- 

opments have great prospects for the 
future. Fiber optics, for instance, 
which started out as an interesting 
and eyecatching technique in displays 
(like illuminated cities seen from very 
high up) at places like World's Fairs. 
is now being applied to long distance 
communications and video transmis- 
sion and has been found to be better 
than cable. Hundreds and hundreds 
of different signals can be sent in a 

glass fiber thinner than a human hair 
for long distances before requiring 
amplification -this is being improved 
daily. 

Large screen video projection is 

finding greater application than just 
sports arenas and local bars. Develop- 
ment of screens like the Ektalite unit 
and more powerful projectors will 
soon provide the home viewer, as well 
as the industrial user, with images 
the size of walls, and possibly the use 

of plasma layers or other similar 
chemical achievements will make the 
screens thinner. T.V. sets are going 
both ways with a 25 in. screen corn- 
ing out, and a set with a 2 in. screen 
already on the market. 

Other developments are also on the 
way. The most immediate is the video 
disc. With two (or three) major fac- 
tions, there are two distinct technolo- 
gies and variations. One is to have the 
needle actually run along the record 
to provide the image. The other is to 
use a small laser to read the inden- 
tations on the disc without any phys- 
ical contact. It would seem that the 
latter system has some strong advan- 
tages, such as ability to play a disc 
indefinitely with no wear on the sur- 

www.americanradiohistory.com

www.americanradiohistory.com


face, permitting unlimited viewing of 
a still -frame image, ease in handling 
because the light will focus on the 
signals imprinted below the surface 
(or on the reverse side. in one vari- 
ation), and passing through surface 
dirt and marks. The video disc is 

claimed by many to have the greatest 
future of any recording medium up 
to now because of the immense dens- 
ity of storage that is possible and the 
sheer quantity of information that a 

disc will hold. 
Speaking of a /v, designer Sant' 

Andrea says "I have another thing I 
call the inner sphere theater that I 

developed when I came to realize 
that the people didn't have to be in 
the dark. The picture did. I blow - 
molded a flexiglas sphere of two 
hemispheres about eight feet in diam- 
eter and set that on top of a pedestal 
which contained a projector and a 

convex mirror. The top half of the 
sphere was a concave screen and you 
had little portholes around the sphere. 
It's like the old hole -in- the -fence at 
a construction site concept. People 
just cannot walk past it. For one of 
our clients, we had four of these mod- 
ules all in sync with one sound sys- 
tem and one audio track. They looked 
like a mushroom patch because they 

were set up in a seemingly random de- 
sign. This patented device attracted 
more visitors than any other exhibit." 

LASER, 3 -D HOLOGRAPHY 
Laser technology and 3 -D are still 

in the development stages, but discos 
are making tremendous use of the 
laser beam to cast weird but interest- 
ing patterns on the walls, the ceilings. 
the performers, and the audience, or 
dancers. In some cases, the lasers are 
programmed to follow the music and 
by using them in combination with 
the music, the shapes cast around the 
ball can take on the same visual ef- 
fects that electronic instruments can 
perform on the music itself. 3 -D film 
has still not come into its own for the 
general public, but holography has. 
even if in small examples such as con- 
tained advertising projections. 

Mr. Sant'Andrea has experimented 
and thought of how to use these 
developments for a.v. presentation. 
"We find holography trying to make 
its way into our industry and have 
been talking with a couple of artists 
who are well into that. The problem 
is, of course, not only the budget, but 
the state of the art is not quite there 
yet. But what excites me is that I see 

it on the brink. Having more prac- 

tical mechanical methods with which 
to produce the hologram is putting us 

closer to practical application. The 
imaging is still a little sketchy, but it's 
better than it was. 

"Just a few months ago, I applied 
for a patent for a 3 -D screen. We got 
the patent, and right now we're using 
it with slides and film. It's not 3- 
dimensional as 3 -D implies. It's an 
artificial 3 -D, but to the audience the 
dimension of projection over various 
depths of screens coming at them. 
each individually being projected up- 
on, looks like 3 -D. It allows us to 
create background projection, middle 
ground projection. and foreground 
projection, all of which gives the il- 
lusion of 3 -D. After all. what is 3 -D? 
It's an illusion." 

So, it seems, were many of the pres- 
ent state of the art developments to 
those of the past who couldn't see in 
more than one, or even two, dimen- 
sions. What does the future hold in 
store? "Star Wars" on a wall sized 
screen with the viewer able to control 
his own effects? "Close Encounters 
of the Third Kind" with the viewer in 
the theater being able to touch the 
beings from outer space? Or are these 
mild illusions compared to what is 

really forthcoming? 

The Under -$700 Reverb 
Orbar /Parasound's dual -channel 1118 comoines solid, 
industrial -quality construction with unique signal process- 
ing and an unmatched pedigree Since the first Orban/ 
Parasound reverb was introduced in 1970, the line has 
been acclaimed for its outstandinc cost/performance ratio. 
The 'ourth- generation 111B reflec:s every year of our 
experience ir. its combination of sound and features. 

Standard are built -in bass and "quasi- parametric" mid- 
range equalizers, our exclusive "foaling threshold limiter" 
that minimizes spring twang and eliminates overload dis- 
tortion, dual outputs (use the 1118 regardless of whether 
your mixer has echo send /returr facilities), and 115/230 
volt AC power supply. Standard also are the sophisticated 
electronics that provide bright, super -clean sound with 
extraordinarily low noise. We redt.ce "flutter" to the vanish- 
ing point by using four (not just two) springs per channel. 
And special mu -metal shields elim nate the hum that usually 
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plagues low -cost spring reverb. As a.ways, you can count 
on Orban /Parasound's reliability and prompt service. 

Although the 111B interfaces perfectly with "home - 
studio mixers," its quality makes it equally at hcme in 
professional stucios, radio stations, and travelling shows. 
Its rugged construction stands up to the rigors of the -oad, 
and many top acts carry Orban /Parasound Reverberation 
with them on tour. 

If you're serious about sound and quality, the 111B 
is your only choice below $700. And if your cheaper 
consumer -quality reverb doesn't quite cut it any more, 
now is the time to step up to Onan /Parasound's pro- 
fessional performance. 

For more information on the 111B Dual Reverb, see 
your local Orban /Parasound dealer or contact 

4% 
M o. 

f, I 

OfbOA/pOfOuOYAd 
680 Beach Street. San Francisco. Ca. 94109 (415) 673 -4544 
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The best audio 
recorder in the world. 

Buy an Ampex ATR -100 for your studio, 
and you'll have the finest audio recorder 
ever offered for sale. Use it for monaural, 
two -channel and four -channel work, and 
you'll produce recordings (and playbacks) 
that simply cannot be matched by any 
other machine. 

The fully servoed transport with auto- 
matic tension control and dynamic braking 
nails down tape speed for unprecedented 
timing accuracy. By eliminating the pinch 
roller and employing a unique tape path 
design, Ampex found a way to greatly 
extend tape life and reduce transient 
stresses. Spin the capstan, and both reels 
follow suit. Try to start the transport with 
the tape loose, and nothing happens. Kick 
out the power cord during fast rewind, and 
the machine slows gradually to a pro- 
grammed stop. 

The lift -out control panel has LED 
indicators for status on every channel, and 
control is a matter of touching calculator - 
like buttons. Search -to-cue arms at a touch 
and stops on a dime. You even get a choice 
of 60 or 120 ips shuttle speed under cap- 
stan control plus a superfast rewind speed. 

Mechanical features of the ATR -100 
are important, but don't overlook audio 
performance. Many specs are a full order 
of magnitude better than anything else on 
the market, and every performance meas- 
urement is the world standard. ATR -100 
is what Ampex knows about sound 
recording. 

Get the complete story on this ultimate 
performance recorder by requesting a free 
brochure on the ATR -100. The best audio 
recorder in the world. 

AMPEX 

Ampex Corporation, Audio -Video Systems Division, 401 Broadway, Redwood City, California 94063.41 367 -2011. 
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EDITORIAL 

Ten Years! Time does fly. 

This is not an attempt to look back. Looking 
back smacks of back patting, and that I will not 
do. I will say that db Magazine has come a long 
way since November 1967 -a look at the early 
issues will certainly tell that. But there is still 
a long way to go, looking toward the next ten 
years as being even more exciting as the past 
has been. 

Thinking about what will happen in the next 
ten years is speculative fun and it is abetted by 
the knowledge of what is happening in laboratories 
now. 

Digital Recording: This has been promised so 
long that it is becoming almost a myth. But the 
fact is that a working unit will be exhibited at 
the current AES Convention. Other units are in 
operation in Japan already, though this is not to 
suggest that a flood of machines is on the way. 

But digital recording is coming. Not this year, 
perhaps but come it will, and we will be watching 
and reporting. 

Perhaps more significant than digital recording 
is the microprocessor. An article in this issue tells 
some of where it's at, but there is more. I've 
had talks with manufacturers of consoles whose 
interest in automation systems is high, but present 
day console automation systems are Involved and 
sophisticated circuits indeed, costing many kilo - 
bucks. A single chip is now available around 
which a small microprocessor can be built. I 

believe that a control system using such chips 
as the CPU will permit a fully automated con- 
sole to be built in the near future for very low 
cost involving the automation aspects. 

New tape formulations are in the labs waiting 
for a new generation of tape decks that will give 
yet a new lease on life to analogue recording. 
These metal particle tapes may begin to appear 
this year, or early next year. 

In fact, to review my earlier comment on 
digital recording, I can't help but wonder if 
analogue will continue to become better every 
time there is a likelihood of a digital machine 
at reasonable cost. 

Whatever the future holds, db Magazine will 
endeavor to be the first to tell you about it. Ten 
years ago, we dedicated ourselves to the practical 
aspects of audio engineering. In 1977 we re- 
dedicate ourselves to this task. Larry Zide 
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4get New Products 
& Services 

FOUR -TRACK 

Three -head 40-4 four -track record- 
er /reproducer features full integrated 
circuit logic with motion sensing and 
a memory stop function. The unit has 
a combination record reproduce head, 
erase and monitor heads, function and 
output select buttons, l.e.d. overload 
indicators, and accessible calibration 
controls, a dual -speed, hysteresis syn- 
chronous capstan motor and two eddy 
current induction reel motors. Claimed 
wow and flutter is 0.05 per cent at 15 

in. /sec. and 0.07 per cent at 71/2 in.,' 
sec; frequency response is 50- 20,000 
Hz at 15 in. /sec. and 50- 15,000 Hz 
at 71/2 in. /sec. with a weighted s/n of 
65 dB. The unit takes up to 101/2 in. 
reels, recording at 15 and 71/2 in. /sec. 
Optional features include four- channel 
dbx, remote control, and a mie pre - 
amp module. 
Mfr: TEAC Corporation. 
Price: $1,600. 
Circle 60 on Reader Service Card 

RECORDER 

TEAL TEAL 

DISTORTION 
ANALYZER /OSCILLATOR 

An addition to this manufacturer's 
group of measuring devices, the 1E- 
15A distortion analyzer, is battery - 
powered with an a.c. adaptor /charger 
that provides continuous line informa- 
tion. The unit contains an overlay 
screen, phono -to -clip lead input cables. 
and two phono plug patch cords. The 
device measures distortion of less than 
0.02 per cent to 100 per cent, in 9 

ranges. It comes in a vinyl carrying 
case with a belt loop. Other items in 
the coordinating set are Model IE -10A 
real time audio analyzer. and Model 
IE -20A, pink noise generator. 
Mfr: 'vie Electronics Inc. 
Circle 61 on Reader Service Card 

IS 
hunting... 
for people to staff our 
expanding San 
Francisco headquarters 
where we make 
Orban; Parasound and 
Orban,'Broadcast brand 
products. 

Now we're looking for 
Marketing /Salespersons familiar with professional 
recording and/or broadcasting products 
Production Technicians who know OpAmp circuit 
analysis and who are fast troubleshooters 
Circuit Board Layout Person familiar with commercial 
standards, techniques and processes 

Soon we'll be needing 
people in Production Staff, Engineering, Marketing 
Support, Package Design. 

If you're working in the audio industry now or would like 
to fit in, send us your resume or an informative letter, and 
let us know about yourself. 

Send to: John Delantoni 
Orban Associates Inc. 
459 Bryant Street 
San Francisco, CA 94107 

NOISE REDUCTION 

Tascam and Otani eight -channel re- 
corder owners can use Model 158 
noise reduction system to upgrade their 
master tapes. The unit provides eight 
channels of record play /noise reduc- 
tion in a modular rack housing. It 
contains a 2:1 mirror image corn - 
pander which compresses the signal's 
dynamic range of the tape recorder. 
providing 30 dB of noise reduction 
and 10 dB of additional recorder head- 
room. At playback, the original signal 
is recreated, minus audible tape hiss. 
Model 158 has one channel of inde- 
pendent record /playback electronics in 
each module, permitting simultaneous 
monitoring of the noise -reduced pro- 
gram while recording is in progress. 
The system comes with a spare -plug -in 
module. 
Mfr: dbx 
Price: $2,400. 
Circle 62 on Reader Service Card 

MIC DISTRIBUTION AMPLIFIERS 

A choice of three MDA series mic- 
rophone distribution amplifiers -table 
top, 31/2 in. rack package with one 
common level control or 31/2 in. rack 
unit with 6 individual output level 
controls- enable the user to amplify 
a microphone to line level and then 
simultaneously feed it to up to 12 

locations at once. The balanced 
150/250 ohm microphone input will 
accept levels from -60 dF,m to -30 
dBm. The maximum output level is 

+21 dBm. which will feed six balanced 
or twelve unbalanced 600 ohm out- 
puts. Frequency response is -F0, -1 
dB from 10 Hz to 15 kHz with 0.03 
per cent maximum distortion. 
Mfr: Ramko Research, Inc. 
Price: $197 -$225. 
Circle 63 on Reader Service Card 

FREE CATALOG 
HARD -TO -FIND PRECISION TOOLS __ 
l,+ W. more than 3000 items: alley.. .eaters. wire i 

strippers, vacuum system.. relay tools. optical 
equipment. tool hits and cases . Also includes ce, 
parea nluaehd -Tool ilpsmad in owl selection 

1 

- 

n JENSEN TOOLS ÓC ALLOYS ;_ 
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THE STATE OF THE ART 

NORMAN H. CROWHURST 

Tests and Measurements 
More precise testing should lead to realizing the potential 
capabilities of both a.m. and fm. transmission. 

WHAT HAS CHANGED MOST in tests and measure- 
ments over the last ten years? Perhaps the 
most obvious change is the replacement of 
analog meters -you know, the ones where a 

needle used to move over a calibrated scale -with digital 
types, that give you a readout in clearly readable num- 
bers. With that change has come an increase in precision 
we would not have believed, ten years ago and improve- 
ments in other directions. 

Not the least of these has been the convenience that all 
kinds of solid state devices have made possible, particu- 
larly in the direction of packaging. Over the ten -year 
period, people with vision have written to ask me about 
spectrum analyzers. At first, these did not seem too prac- 
tical for audio applications. It was not practical to take 
a frequency response quite as quickly as a spectrum ana- 
lyzer entailed. Developing a logarithmic frequency sweep 
was a tremendous step forward. but still. if the response 
was expected to have wide variations in amplitude over 
comparatively small frequency changes, the frequency 
must be swept quite slowly to give the device time to fol- 
low and measure those variations. 

What made this a practical technique was the advent 
of the storage 'scope. Now you can scan frequency as 
slowly as may be necessary to get the information: the 
'scope will hold it for you until it is all there. Thus you 
can now take such a response as rapidly as is physically 
possible. Of course, for many purposes. such as checking 
equalizers, loudness controls. etc., such slowness is not 
necessary. 

OVERVIEW 
Ten years ago, stereo was definitely here to stay, after 

almost a decade during which a decreasing number of 
people continued to ask if stereo was worth it. Today, 
quadriphonic is, perhaps, not quite as well established as 
stereo was then. But tests and measurements are still con- 
cerned with determining, and committed to finding ways to 
determine, how well systems do what they are supposed 
to do. 

In audio, while systems continue to get more sophisti- 
cated, the same basic requirements need to be met: fre- 
quency response, freedom from distortion, and separation 
in its various forms. Ten years ago I wrote about these 
aspects, and they arc still relevant. 
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Figure 1. The classic pattern used for aligning f.m. 
stereo multiplex systems for separation. 

Ten years ago, some new audio equipment made fan- 
tastic claims about low distortion which today have be- 
come commonplace. But even now, the significance of 
such low distortion capability is far from universally ap- 
plied. Amplifiers, particularly power amplifiers, are built 
with such low distortion figures. but other items of equip- 
ment fall far short of reaching the same standards much 
of the time. 

Years ago, I talked about the advantages of f.m. for 
radio transmission. Then came f.m. stereo multiplex and 
everyone seems to have assumed that the advantages of 
f.m. would automatically inhere in the new system. Ten 
years ago, multiplex was already well established. Today, 
you can receive f.m. stereo anywhere in the country. But 
what is the quality like? 

Fantastic separation is possible, as has been demon- 
strated, but too often is not realized. The low distortion 
that has always been touted as f.m.'s advantage over a.m. 
has not always been noticeable when listening to stereo 
f.m. broadcasts. Perhaps it is pertinent. before getting 
down to brass tacks, to commeit on why. 

Long before ten years ago, nobody would dream of 
measuring something without looking at it on an oscillo- 
scope. Also, more than ten years ago, the 'scope had 
started to find use as a measurement tool as well as for 
seeing what you measure. But today. a new application 
for the 'scope, which has now become a tool in itself, is 
the spectrum analyzer. 

Figure 2. How a sine -wave type oscillator typically 
departs from sinusoidal (exaggerated for clarity). This 
shows the effect of second harmonic in one phase 
relationship. 

TRUE SINE WAVE 

ACTUAL WAVEFORM 

IA) 

4MPLIT - 

( Ell 

Figure 3. Comparison of the method of generating a 

sinusoidal output, by a sine -wave oscillator, and by a 

function generator: (A) the sine -wave oscillator 
determines frequency, or the cycle duration, regardless 
of amplitude; (B) the function generator determines 
the slope and amplitude of a triangular wave. 

Taking the f.m. multiplex problem, the standard test 
pattern, primarily for establishing separation, is well 
known (FIGURE 1). It looks so nice and precise, 
doesn't it? But have you thought about how well it really 
does the job? Can you see 40 dB separation, for sure, 
on that trace? Or the equivalent in distortion? You need 
a very clear trace and very critical observation to get that 
far, don't you? 

More critical measurements require quantitative read- 
ings of different frequency components, which can be sep- 
arated out by more sophisticated test equipment. How- 
ever, they can be explored far more simply, and with 
less chance of overlooking something, by means of a 

spectrum analyzer. As a spectrum analyzer is capable of 
displaying 80 dB range, it should be obvious how much 
such a method improves the inherent precision capability 
of the measurement method. 

SIGNAL GENERATORS 
Let us start with the signal source. Purity of reproduc- 

tion relies on lack of distortion. While it may be possible 
some day to explore transfer characteristics independently 
of frequency, to date at any rate, one or more frequencies 
representative of those to be reproduced are still the most 
common measurement vehicle. The measure of their purity 
rests with how close to a perfect sine wave those frequen- 
cies come. 

Any departure from the perfect sine wave is a form of 
nonlinear distortion. Ten years ago, most signal genera- 
tors used sine wave oscillators, although function genera- 

Figure 4. How a function generator obtains a sine wave 
from its basic triangular wave: (A) first approximation; 
(B) second approximation. Each successive 
approximation reduces error, but increases the order 
of distortion. 
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tors were already creeping into the picture. Today. func- 
tion generators have almost taken over the scene. So let 
us take a look at the relative merits of these two types of 
generators. 

SINE -WAVE OSCILLATORS 
A sine -wave oscillator uses a frequency -selective circuit 

to determine frequency. This can take the form of a tuned 
circuit, some variation of the Wien bridge. or a phase 
discriminative feedback. Whichever is used, the principle 
is that the circuit will oscillate only at its chosen fre- 
quency. 

Oscillation amplitude is then determined by precise con- 
trol of feedback, so that amplitude neither builds up nor 
decays. However, this condition is usually achieved only 
at the expense of some small amount of waveform distor- 
tion as the device adjusts its operating point. or gain. dur- 
ing each cycle, or wave (FIGURE 2). 

Consequently the kind of distortion that predominates 
with a sine -wave oscillator is a low -order harmonic, usu- 
ally second or third. The higher the harmonic for which 
you check, the less of it is present from a sine -wave oscil- 
lator. Fortunately, this is representative of the kind of 
tone generation encountered from musical instruments. 
but there are sometimes other reasons for preferring low 
order components in test signals. 

Another feature characteristic of a sine -wave generator 
is its inherent lack of stability. When you switch it on or 
off or change its frequency, it always exhibits a slight de- 
lay in arriving at a new stable condition. This is inherent 
in its design, whichever circuit it uses, although some are 
better than others. 

In use, this deficiency can be overcome to some extent 
by keeping the oscillator in a stabilized condition, and 
using electronic switching of its output at some later stage 
after adequate buffering, if that is what the test requires. 
This is a factor of which you need to he aware in using 
sine -wave oscillators. 

FUNCTION GENERATORS 
The function generator, on the other hand, generates a 

waveform, rather than a frequency. It starts essentially 
with a triangular waveform, whose slope and amplitude. 
rather than the frequency (FIGURE 3), are adjustable; 
frequency is derived from slope and amplitude. The re- 
sult is that the first cycle generated is duplicated by every 
subsequent cycle. There is no delay in stabilizing the wave- 
form output of a function generator. 

A function generator gets a sine wave by successively 
"filing off" the corners from this triangular wave start 
(FIGURE 4). Thus, getting a lower harmonic content in a 

Figure 5. The test signal used for the TIM test. 

i 

Figure 6. A typical analyzer display of TIM test results. 

function generator requires a more precise shaping cir- 
cuit to reduce the error by which the wave departs from 
the sine form, while obtaining a lower harmonic content 
in a sine -wave generator relies on increasing the precision 
with which its operating condition is controlled. 

So in a function generator, the more closely the wave 
adheres to the sine form, the more frequently it will devi- 
ate by the small residue by which it departs. Thus. al- 
though a function generator can produce a more stable 
output and at much lower total harmonic content. the fre- 
quency of that residual content is at much higher order 
harmonic concentration than from the sine -wave type. 

When you arc measuring down to tiny fractions of I 

per cent. this distinction can be important. In an article 
ten years ago, I described a method that was then in com- 
mon use but not in commercial production. intended to 
overcome some of the residual- harmonic -at- source prob- 
lem. This measured output against input. rather than ana- 
lyzing the absolute frequency content of the output. 

This is still a valid way to get distortion measurements 
of lower levels than are possible by absolute harmonic 
content methods. Suppose you are looking for a measure- 
ment down to 0.01 per cent or lower. and your oscillator 
has 0.03 per cent harmonic. How can you measure dis- 
tortion of 0.01 per cent when you have ± 0.03 per cent 
combined with it, of the sanie or different harmonic? 

If you null output against input, you can adjust out 
the 0.03 per cent harmonic components as well as the 
fundamental. Then any residual must he due to the equip- 
ment under test, not to content of the original test signal. 
This enables more precise readings to be taken that are 
an order of magnitude better than by the absolute method. 

To do this, you need a bridge that is basically non - 
frequency selective and that can he balanced at funda- 
mental and the prevailing harmonic frequencies simul- 
taneously. Fairly obviously, this is much easier to do when 
the prevailing harmonics are second and third than when 

Figure 7. The test signal envelope for a tone burst test. 
Note how it differs from that of Figure 5. 
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Figure 8. The result of a check for ma n- to- subchannel 
crosstalk, showing better than 48 dB crosstalk isolation. 

they are of some higher order, usually odd- numbered, as 
is the case with function generator outputs. 

SPECTRUM ANALYZER 
We should stress that whether you are measuring total 

harmonic distortion or one of the standard intermod 
forms, SMPTE or CCIF, the spectrum analyzer does a 
better job than the equipment specifically designed for 
either job, which is not what you might expect. How so? 

As I commented before, the SMPTE test will not de- 
tect frequency or phase modulation of a higher frequency 
by a lower one, while the spectrum analyzer doesn't know 
the difference, any more than our hearing does. Thus it 
measures that form the same way we hear it. 

The standard CCIF method only finds second harmonic 
distortion, while the spectrum analyzer will find any spu- 
rious components from that form of test signal. 

TIM 
An area I discussed quite frequently ten years ago was 

transient distortion. How does the presence of a transient 
effect distortion of other components present at the same 
time? 

A form of measurement on which considerable work 
has been done, virtually replaces the lower frequency test 
signal of the SMPTE -type intermodulation test, with a 
square wave instead of sine wave (FIGURE 5). This form 
of test, called the Transient lntermodulation Test (TIM) 
which lends itself to analysis by spectrum analyzer, is 
growing in popularity (FIGURE 6). 

TONE BURST 
There is another cause of distortion that still concerns 

me and maybe TIM is a step toward tackling it. We have 
had tone burst tests with us for a long while. But quanti- 
tizing their results has not been easy. What a tone burst 
finds that the present TIM misses, are changes that occur 
in the equipment due to sudden alterations in signal level. 

The TIM test uses a relatively small sine -wave signal. 
typically in the region of 6 kHz, with a larger square 
wave, typically in the region of 500 Hz. What I here pro- 
pose, as a different test, is to use a square wave, possibly 
at a frequency lower than 500 Hz. to modulate the ampli- 
tude of the sine wave (FIGURE 7). 

I suggested, back there, that the sine wave should not 
be switched on and off by the square wave, but that it 

should have its level changed by 30 or 40 dB, so that. 
rather than going off, a small signal was still present to 
show what was happening in the amplifier immediately 
after the big signal ceased. 

Figure 9. Increase in crosstalk compared with Figure 8) 
due to a gain error of 2 dB. 

PHASE -LOCKED GENERATION 
An advantage of the newer generation techniques is that 

phase -locking is possible, so that the test signal is very 
precisely repeated every so many cycles of the lowest fre- 
quency present. For the TIM test, some advantage is 
claimed to making the lower frequency not an exact in- 
tegral submultiple of the higher one. Rather, it should be 
locked so the test pattern repeats exactly, say every three 
cycles of the square -wave frequency. 

For the tone -burst test, the same kind of thing is pos- 
sible today. The modulating frequency can be locked so 
the higher frequency has so many cycles, whether 5, 50 
or whatever, at the higher level, and so many at the lower 
level. 

Ten years ago, the only thing to do with any such test 
would have been to look at the output on a 'scope, maybe 

YOUR "FISH SCALE" WAS DESIGNED 

TO WEIGH FISH! 

The Tentel tape tension gage is designed to diagnose 
problems in your magnetic tape equipment. Throw away 
your fish scales (or put them in your tackle box where 
they belong). The TENTELOMETER will measure tape 
tension while your transport is in operation, so you 
can "see" how your transport is handling your tape 
.. . smooth, proper tension for quality recording? or 
oscillating high or low tensions causing pitch problems, 
wow and flutter? 

"See" what your heads "See" and HEAR the difference. 

Tentel (408) 377 -6588 
50 Curtner Avenue Campbell CA 95008 

Circle 23 on Reader Service Card 
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Figure 10. The result of a check for subchannel -to- 
main- channel crosstalk, showing erratic response due 
to phase problems. 

to photograph it. Now the spectrum analyzer allows it to 
be looked at in a way that enables much more precise 
measurements to be taken, as well as enabling spurious 
components of much lower order of magnitude to be seen 
and measured. 

Further questions particularly in the wind today relate 
to f.m. stereo multiplex, a.m. stereo, and quadriphonic. 

FM STEREO 
Whatever claims may have been made, f.m. stereo mul- 

tiplex has not prevailingly achieved the high performance 
of which the system itself is capable. The average received 
quality is what anyone with hearing better than a tin ear 
would describe as crummy. Frequency response and sepa- 
ration may be passable -not up to capability, but passable. 

Distortion is something else, quite obviously. You do 
not need measurements, in many instances to become 
aware of that! This results from using the classic align- 
ment patterns (FIGURE 1), which are not exactly capable 
of use for precision alignment. They are still the best quick 
way to get in the ball park, but that is all. 

For precision adjustment of performance, the spectrum 
analyzer does a far superior job because of its far superior 
dynamic range. I should here point out the difference be- 
tween separation and crosstalk. As presently used, sepa- 
ration applies to the ability of the system to separate the 
stereo, "left" and "right." 

Multiplex does this by using direct signal for L -I R 
and multiplexed signal for L - R. Crosstalk is the leak - 
through from direct signal to multiplexed signal, or vice 
versa. What crosstalk can do to the final reproduction is 
far more complex than merely deteriorating separation. 
Presence of intelligence intended for the multiplex signal in 
the direct signal, or vice versa, can result in various dis- 
tortions as well as in reduced separation. 

Using the spectrum analyzer to look at various signals 
processed in different ways extends the capability for 
precision measurement and adjustment so that perform- 
ance obtained by more precise adjustment and alignment 
is improved tremendously (FIGURE 8 -11). 

If the pilot signal is incorrectly phased, relative to the 
multiplex subearrier which serves as a switching frequency 
reinserted at the receiving end by reference to pilot phase. 
then quite obviously separation will suffer. This can be 
improved, often simply by listening while you adjust the 
pilot phase. 

However, if in addition to incorrect pilot phase there is 
leak- through from direct to multiplex modulation, or vice 
versa, no adjustment of the pilot phase will completely 
correct the error and the best separation will be accom- 
panied by distortion. Following a sequence that gets first 

. . f ! 

u In 
I I I ill l IIur 
I I ï 

' + 

ürl 

r 
I 
u 

, 

^ 11/fcaraxW, 

Figure 11. The test that really counts, having optimized 
adjustments: separation. This is made with comparison 
runs, using a storage 'scope. 

the transmitter, then the receiver, correct in these succes- 
sive respects, will result in almost unbelievable improve- 
ment in performance. 

A.M. STEREO 
A.M. stereo applies similar principles to lower trans- 

mission frequencies. Perhaps the pressure to bring stereo 
to a.m. would not have been so great had f.m. stereo 
sounded better, on average. But the fact is that for some 
time now, to most listeners, a.m. has given better sound- 
ing quality than f.m. Few people are sophisticated enough 
to realize thát f.m. has better quality capability than is 
being used. Even when they are told this, their response 
is apt to be, "So why don't they use it ?" 

A.M. stereo, like f.m. stereo, will undoubtedly have its 
problems although hopefully correcting f.m. stereo's prob- 
lem will get a.m. stereo off to a better start. Perhaps when 
this has been done, the true capability of the two systems 
will show up in more realistic perspective. However, a.m. 
will still have the advantage for distance reception, so it 
will win a place in the field that f.m. can never occupy. 

QUADRIPHONIC 
What about quadriphonie? Can the spectrum analyzer 

help here? The first reaction is to say no. Quadriphonic 
achieves its separation by means -phase relationships - 
that the spectrum analyzer is not directly equipped to mea- 
sure. 

But wouldn't you have said the same thing about f.m. 
stereo multiplex? Phase is one of the things critical to 
successful stereo multiplex. Yet the spectrum analyzer 
can be brought to bear by using various aspects of the 
processing to enable quantitative measurements to be 
made at various points. Isn't the same thing possible for 
quadriphonic? Why not? 

ACOUSTIC MEASUREMENTS 
Another example where use of time and amplitude has 

proven invaluable is while exploring the performance of 
acoustic parts of the system. If you make an exact com- 
parison between input and output content, with a precise 
time delay inserted into the input measurement equal to 
the time taken for sound to travel from loudspeaker to 
microphone pickup (FIGURE 12), you can ignore standing 
wave effects, ambient noise -everything except the sound 
direct from the loudspeaker. 

This enables you to simulate with a measurement sys- 
tem, very close to what human hearing does in a listening 
situation, concentrating only on what comes from the 
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PROGRAM 
SOURCE 

AMPLIFIER 

ADJUSTABLE 
TIME DELAY 

DISTANCE DETERMINING 
TIME FOR DIRECT SOUND 
TRANSMISSION 

L/S 

COMPARISON 
ANALYZER 

MICROPHONE 

ANALYZER 
DISPLAY 

Figure 12. Setting up to measure direct listening 
performance in a typical room or auditorium with a 

spectrum analyzer. if a gliding tone is used, this system 
will eliminate standing wave effects because the 
tracking of the analyzer will measure only direct 
sound waves. 

loudspeakers. By changing the time delay, you can ex- 
plore other elements to a degree, although like with your 
hearing, the most valuable information comes from that 
direct distance comparison. 

COMBINING CONCEPTS 
Now, if this can be done with an acoustic link in the 

measurement chain, which has always been figured as vir- 
tually impossible, doesn't that hold out some hope for 
checking out the purely technological- electronic and digi- 
tal- aspects of quadriphonic? 

Perhaps, as with f.m. stereo multiplex. we shall find 
means for checking quadriphonic that will revolutionize 
its capability, making what we accept today as being ade- 

quate quad seem pretty primitive against what can and 
will be done when the appropriate measurement methods 
are developed and made available. 

Perhaps stereo f.m. is not inappropriate as an illustra- 
tion of potential. When Armstrong first introduced f.m. 
for these radio frequencies. in the effort to utilize the 

radio spectrum more efficiently, he was looking at side - 

band utilization. 
A.M., at best, uses sidebands no wider than the audio 

spectrum. On what thus became known as f.m. frequen- 
cies, with their 200 kHz separation between carriers, as 

against the 9 kHz on frequencies assigned to a.m.. even 

going out to 15 kHz as "top audio" represented consider- 
able waste of radio space. 

MICROPHONE 
AMPLIFIER 

F.M. converted that space so that 75 kHz deviation on 

either side of a carrier could be used for the 15 kHz audio 
range. That was the basis on which f.m. improved quality 
over a.m. If the demodulator circuit was adjusted to good 
linearity, f.m. could also better a.m.'s performance on dis- 

tortion measurements. But the big improvement was in 

frequency range. 
When stereo came, the primary concern was to utilize 

the f.m. band's superior capability without sacrificing too 
much in quality and, I believe, a good decision was made 
with that end in view. But in the main. the users who 
installed and applied f.m. multiplex have not so far ful- 
filled that promise. 

Does not the same thing keep happening, in different 
contexts? We recall some early demonstrations of what 
was then called the "Westrex" system, now known as 

"Stereodisc." "Crummy" would have been complimentary 
of those early demonstrations! But today's stereodisc far 
outperforms the best mono of those days. 

The key to bringing about this kind of result is always 
found in better measurement techniques, whatever may be 

required for that. This is what makes pushing out the 
state -of- the -art, in tests and measurement, so challenging. 

Credits: Figures 1. 5, 6. 8. 9. 10. 11, courtesy 
Tektronix. Inc. 
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THE STATE OF THE ART 

WAYNE B. GRAHAM 

The Audio Tape 
Transport Today 
The sophistication of today's audio analogue tape recorder 
transports may someday be challenged by digital machines, 
but here is where they are now. 

SOME AUDIO ENGINEERS are still wondering about 
the avalanche of new techniques, while others are 
already debating relative merits to determine the 
best "conventional" audio recording system with 

noise reduction and the yet- to -be- universally tested digital 
recording techniques. Audio tape recorders are reaching 
the point of development where people are starting to look 
to digital recording as the next breakthrough toward con- 
tinued perfection. 

Conventional recording has undergone continued de- 
velopment in tape material, coating formulation and mag- 
netic particle size, noise reduction systems, improvements 
in electronic amplification (from the vacuum tube, through 
the transistor, to the integrated circuit), and head con- 
figuration development providing improved life and multi- 
track capabilities. One of the most recent areas of im- 
provement is the method used to move the tape past the 
heads -the mechanical tape handling system. Many audio 
engineers still do not fully understand the distinction be- 
tween and the relative merits of recorders with Constant 
torque versus the newer. more costly, Constant tension 
machines. 

CONSTANT TORQUE?/CONSTANT TENSION? 
An example can best illustrate the important difference 

between constant torque and constant tension. If we im- 
agine making a simple tape recorder using three motors. 
we can configure them as shown in FIGURE 1. 

One motor is used in conjunction with a pinch roller 
to propel the tape at a certain speed past the heads. This 
we will call the capstan motor. Its speed and the diameter. 
in contact with the tape, determine the tape speed. This 
can be closely determined as follows: 

Wayne B. Graham is general manager of Tentel. 

Tape speed (in. /sec.) - R6PlM 
X it X capstan diameter 

The second motor, used in conjunction with the supply 
reel, tries to pull the tape in the opposite direction from 
the capstan -this is what provides the holdback tape ten- 
sion. (We could have substituted a passive cork or felt 
clutch on the supply reel to provide drag or holdback 
tension.) 

The third motor is used on the take -up reel and pulls 
in the same direction as the tape travel, thus taking up 
the tape spewed out of the capstan. 

This is the basic system; it has been essentially the same 
since pre -World War II German machines were developed. 
But recently improvements in the other areas -tape, heads. 
electronic noise suppression, amplification and reproduc- 
tion- allowed designers to become aware of pitch errors 
resulting from the continual tension changing of our sim- 
ple three motor tape transport. 

We can clearly determine that the pinch roller has less 
work to do with a full supply reel, since it is pulling on 
the supply reel with a longer lever (the full pack). As 

Figure 1. The basic tape transport configuration. 

PINCH ROLLER 

CAPSTAN 

TAKE -UP REEL 
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Figure 2. The Tentelometer, manufactured by the 
author's company, Tentel, is a simple device for the 
actual measurement of dynamic tension as the tape 
moves on a transport. By using such a device several 
times during depletion of the supply reel (as illustrated), 
tension on a constant torque or constant tension 
machine can be determined. 

the reel becomes exhausted, the "lever" with which the 
capstan is pulling is shorter and thus it must pull with 
more force (tension) against the same holdback motor. 
It is this change in pulling force in a constant torque re- 
corder which causes the tape to stretch (much like a rub- 
ber band) varying amounts along its length. A pure tone 
recorded on the beginning and again at the end of a reel 
would show a pitch change if spliced together at a later 
time. A constant tension machine keeps changing its torque 
so that a constant force (or tension) is applied to the tape 
along its entire length. 

Torque and tension are related by the "lever arm" of 
the tape pack or: 

TORQUE = TENSION X TAPE DIAMETER 
2 

Constant tension machines have solved several important 
problems inherent in the less sophisticated constant torque 
machines: 

Skew error and cross talk (on multi -track heads) is 

eliminated since the tape maintains a consistent path 
across the heads. Changing tension would cause the tape 
to wander to various positions across the heads. 

Pitch error is eliminated since tape is not being stretched 
more at the end of a reel than at the beginning: constant 
tension maintains a constant force. 

Head, guide, and tape wear is reduced since constant 
tension allows the optimum head -to -tape contact to be 
maintained, whereas a constant torque machine requires 
the minimum tension to he the optimum and thus the 
tension increase causes closer head -to -tape contact and 
increased wear of all rubbing parts. 

A properly designed constant tension system will also 
reduce wow and flutter problems, since normally a servo 
monitors and feeds back a tension signal. thus providing 
smooth non -oscillating supply tape tension. Many con- 
stant torque systems utilize felt or cork brakes (clutches) 
which cause tension oscillations when worn or dirty. 

Most professional audio recorder manufacturers are 
now supplying machines equipped wtih constant tension of 
the supply reel. Take -up tension is relatively unimportant 
since the tension at the heads is normally isolated from the 

take -up side by the pinch roller /capstan. Only when take - 
up tension is of sufficient magnitude to cause slippage 
at the capstan does it cause an audible problem. 

MEASURING TAPE TENSION 
Most audio engineers are familiar with the fish (spring) 

scale and string method. A string is wrapped around an 
empty tape hub, the engineer pulls against the machine 
at the "appropriate" tape speed and measures the force 
on the fish scale. What is normally not realized is that 
this force is only close to being correct when the tape pack 
is the same diameter as the diameter where the string is 

attached! 
An in -line tension gauge can be used to monitor tension 

for either a constant torque or a constant tension ma- 
chine. The rule of thumb for "proper" tape tension is: 
one to three ounces of tension (measured at the heads) 
per 1/4 in. of tape width. Proper tension varies by the 
design parameters of specific manufacturers, which in- 
clude the angle of wrap of tape around the head(s) and 
desired head -to -tape contact. Insufficient tension will nor- 
mally result in high frequency losses and high tension will 
cause premature wear of tape and parts in contact with 
the tape, not to mention gross problems of tape stretch 
and destruction. 

It would appear that with constant tension, the last 
major area for improvement in conventional audio re- 
corders is being provided. It will indeed be interesting to 
hear the digital audio reproduction with its high- frequency 
difficulties versus the clean, conditioned sound of an Am- 
pex ATR -100, Studer A -80, or other high quality tape 
transport incorporating state -of- the -art design features. Is 
digital the next step for the ultimate sound? 

Industry Notice 
of aMemorable 

Event 
On August 2nd, 1977, 

I purchased QRK Electronic Products 
from CCA Electronics. I own it now. 
Nobody's calling the shots except 
me and I'm putting my name and 
reputation behind every product 
that leaves our plant. I've made 

changes already. Some big ones are 
coming soon. But the biggest 

change of a l l is that now, after I C 

years, QRK is nobody's subsidiary 
any more. Questions? Call me 

toll -free at 800 -344 -2181. 
Californians, call collect. 

Robert D. Sidwell, President 

G 
ELECTRONIC PRODUCTS, INC 

1568 No. Sierra Vista, Fresno. California 98703 
Phone 1209) 251 -4213 
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THE STATE OF THE ART 

IRV DIEHL 

Introducing the 
Microprocessor 
Small enough to cup in the palm of your hand, the chip 
computer is revolutionizing data -keeping. 

I 'I'S A PRETTY SAFE RET that the word microprocessor 
was not in the audio man's vocabulary when our 
premier "State of the Art" issue went to press some 
ten years ago. It's just as safe to bet that well before 

our twentieth -year issue sees the light of day, the word will 
be in everyone's vocabulary. And. while we're taking on 
sure things, we can safely proclaim that the db reader who 
thinks this whole computer thing is going to blow over 
soon is a guaranteed loser. Let's face it folks -technology 
marches on, with or without us. 

To try to keep up with the times, we thought it would 
be nice if someone would tell us a little something about 
what's going on out there. Iry Diehl obliged by answering 
a few of our basic questions. such as: 

WHATS A MICROPROCESSOR? 
In simple terms, the microprocessor (often abbreviated. 

/AP) is a sort of electronic "housekeeper." As the name 
suggests, it processes something (data), while perform- 
ing various arithmetic and logic chores in its ALU (arith- 
metic and logic unit). The ALU output is temporarily 
passed on to an Accumulator, from which it may be easily 
retrieved for further processing -again within the ALU. 

To supervise operations, the µP will contain a Control 
section, which turns on various sub -sections as required. 
A Data Bus links these sub -sections together and allows 
interface with the outside world. And all of this may be 
contained in a package small enough to cup in the palm 
of your hand. 

HOW MUCH IS THIS GOING TO COST? 
You can buy a microprocessor chip for about $20. but 

of course there's more to it than that. The chip is the 

heart of a Microcomputer System, which contains the 
necessary support hardware, such as memory storage de- 
vices, power supplies, and operator- interface devices. 
These may consist of typewriter keyboards, print -out sys- 
tems, tape recorders, and cathode ray tubes -usually 
called CRT terminals. 

A complete microcomputer system with modest mem- 
ory capacity and simple operator- interface may cost as 
little as $300. More sophisticated systems offer expanded 
memory capacity, typewriters with CRT terminals, and 
perhaps a tape recorder /player. Still, such sophistication 
may he available for less than $2,000. 

WHAT'S THE PURPOSE OF THE TAPE RECORDER? 
Within the microcomputer system itself, the tape re- 

corder is used to store data and instructions for later use. 
Even in the microcomputer system, programming instruc- 
tions must first be translated into computer language. Al- 
though the computer may obey these instructions with 
lightning speed, it is a sometimes -tedious chore to write 
the desired program. The tape recorder allows the opera- 
tor to record his instructions, make corrections if neces- 
sary, and then feed this program into the computer again 
and again, without worrying about errors. 

WHAT'S ALL THIS GOT TO DO WITH AUDIO? 
The hobbyist is already using the microcomputer to 

balance his checkbook, file phone numbers and keep track 
of other home (and business) management tasks. From 
here, its a logical progression into the world of audio. 
Although the microprocessor is not up to the task of run- 
ning a completely automated 24 -track studio (not yet, 
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This microcomputor system iron, Radio Shack is 
currently available as shown for $600. 

that is), there's no reason why it can't be used for less 
demanding chores. 

For example, consider a µP -plus -CRT in the control 
room. Upon request, it will display a "take sheet" stored 
in memory. As you add, subtract and change track assign- 
ments, the computer will keep score, and furnish you 
with a printed readout at the end of the session. It could 
also remind you of the equalization settings used on last 
week's session. Or tell you how much money the pro- 
ducer owes the studio. 

Why, it could even help you select the right microphone 
for the job! Let's assume you had taken the time to store 
the characteristics of all your microphones in memory. 
(Before the session, of course.) Now, you discover that 
the mic on the acoustic guitar doesn't have enough pres- 
ence. Just tell the computer your problem, and it will fur- 
nish a list of microphones that might be more suitable. 
(Of course, it's up to you to write a program that will 
give the microcomputer the power to interpret your ques- 
tions and come up with the right answers.) 

In tape -to -disc transfer work, the microcomputer might 
help keep track of record levels, equalization, pitch (lines - 
per -inch) settings and such, with subsequent operator - 
updates stored in memory. There are immediate possibil- 
ities for this application, as well as many others in even 
the smallest studio operation. 

SYNTHESIZERS 
In a slightly different area, there are already a number 

of electronic music synthesizers designed around the 
microprocessor. Some permit a type of electronic over- 
dubbing by storing, say, a 32 bar note sequence, then 
reproducing the sequence while a new line, in a different 
voicing, is added. This can be repeated a number of 
times to create an entire composition, without once intro- 
ducing an audio tape recorder in the process. 

We may expect a number of microprocessor -based 
audio systems and devices to be introduced in the future. 
The ideas expressed here are only a suggestion of the 
possibilities. Each reader can add at least a few more to 
the list. And for those who would like to get some hands - 
on experience right away, a modest microcomputer kit 
can be purchased for as little as $300. Such a kit would 
allow learning -by- experimentation and perhaps a little im- 
plementation in simple applications. Be aware though that 
software -not hardware -is the most difficult aspect of the 

microcomputer. The program for a relatively simple ap- 
plication may take several weeks to create. 

If you'd like to gain a better insight and understanding 
into this new technology, the following bibliography and 
list of ILP manufacturers should be helpful. 
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GARNER 
TAPE 
ERASERS 
provide clean erasures in only four seconds -with 
no noise residue. Tapes are wiped cleaner than new. 
Our simple, safe, continuous belt operation handles 
all sizes of reels, cartridges and cassettes. Several 
models: Up to 16': Also Video Erasers. 

Garner Erasers are now fulfilling the exacting 
requirements of many major organizations around 
the world...yet are so low priced that the smallest 
studio or station can afford ore. 
User reports... "lt is a big improvement over what we 
used to use, or anything else on the market today." 

-Ric Hammond, KNX Radio (CBS), Hollywood, Calif. 

Ur 
GARNER 

Call today or write for brochure. 

GARNER INDUSTRIES 
4200 N. 48th St., Lincoln, NE 68504, Phone: 402 -464 -5911 

Circle 31 on Reader Service Card 
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THE STATE OF THE ART 

JOHN WORAM 

Picture Gallery 
N THESE PAGES, we present a micro -directory of 

the "State of the Art." Before any eyebrows 
are raised over our choices (and over our om- 
missions), we hasten to point out that these 

products may not all be "revolutionary break -throughs in 
recording technology." In our eyes, they are simply -and 
commendably, we might add -examples of where it's at 
today. Another small point- anyone predicting most of 
these items just ten years ago would probably have been 
dismissed as a dreamer. 

SOUND WORKSHOP 1280B 
12 in /8 out, and the "bottom line" is about 

$4,000, with all the trimmings. The console has al- 
ready seen action in many professional applications; 
Columbia Records' Greatest Hits of 1720 was re- 
corded on the 1280. This kind of music will beau- 
tifully show up any little glitches in any console. 
Enough said? 

AMPEX ATR -100 
Already reported on in our December, 1976 and 

February, 1977 issues, the ATR -100 is truly in a 
class by itself. The waiting line stretches around the 
block, despite its block- busting price tag. But, you 
get what you pay for. (By the way, the Columbia 
album mentioned above was recorded on the ATR - 
100, which may be one of those few occasions when o the tape recorder cost more than the console.) 
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CROWN IOC (Input /Output Comparator) 
A new circuit provides self- monitoring of distor- 

tion for Crown D150A and DC300A power ampli- 
fiers. When an output waveform does not match the 
input waveform, a front panel l.e.d. indicates the 
trouble. Standard on all new models, this is avail- 
able as an inexpensive retrofit ($60) for earlier ver- 
sions of these amps. When will this be applied to a 

complete recording console? Before the next ten 
years, we'll bet. 

ELECTRO -VOICE SYSTEM "C" 
Microphones with interchangeable head capsules 

are not new. However, here's a complete system with 
four heads, two sets of electronics and a handful of 
accessories. With a system "C" or two, the recording 
engineer should be able to handle just about any 
last -minute "surprises," especially the kind that al- 
ways crop up on those far -from -home remote gigs. 

IVIE IE-10A 
People don't usually tuck spectrum analyzers in 

their pockets. But here's one that will fit nicely. 
Despite the diminutive size, the IE -10A will display 
a dynamic range of up to 45 dB, using 16 I.e.d.s in 
each of ten one -octave bands (160 l.e.d.s in total). 
An accessory distortion analyzer measures the to 
less than 0.02 per cent. 

dbx 3BX 
For those recordings with a dynamic range that 

is flatter than the frequency response, dbx comes 
to the rescue with a three -band expander and dy- 
namic range enhancer, complete with a graphic dis- 
play (30 I.e.d.$) of the action. The 3BX allows the 
user to get up to 1.5 times the dynamic range found 
on his records and tapes -or from broadcasts for 
that matter. 

462- 

ACCUTRAC 4000 
Toy or tool -you be the judge. But here's a turn- 

table that allows you to resequence your records, or 
skip that wretched tune in the middle that drives 
your dog up the wall. Just the thing for producers 
who can't decide on the right sequence when check- 
ing test pressings. 
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TECHNICS 1500 
A two -track tape deck, which was also reported 

upon in these pages earlier, this unit sets new per- 
formance standards for consumer -type machines. 
particularly in the area of tape handling. The elec- 
tronics are also exceptional. except that you have to 
take the manufacturer's positioning of one of three 
possible bias and equalization settings. 

STANTON 681BPS 
A state -of- the -art phono cartridge? Would you be- 

lieve playback stylus? The idea of playback of a 
metal stamper and matrix has always been a goal. 
and this stylus for Stanton's 681 series cartridges 
will play them, and play them well. In fact, a ver- 
sion called the BPSM, which tracks at 3 to 7 grams, 
will burnish the groove (mountain ?) nicely. Of 
course you must spin the turntable the other way and 
mount the arm in reverse as well if you want to 
play stamper /matrices. 

Travel to your export opportunities 
75 times a year.Without leaving home. 

The U.S. Commerce Department's 
Overseas Business Reports can take 
you where you want to sell in 75 issues 
a year. And arm you with the vital 
information you need to profit. Infor- 
mation on how to market overseas, 
foreign import regulations, trade 
patterns, product prospects, distribution 
channels in selected foreign countries; 
market profiles on foreign trade, foreign 
investments and economic facilities in 
particular marketing regions; the world 
trade outlook for U.S. exports in all 
major trading countries. For a free 
sample, write Secretary of Commerce, 
U.S. Department of Commerce, 
BIC 12B, Washington, D.C. 20230. 

&iRA Mac Sawaand Wilda i The PardonOCard 
1 
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Classified 

Closing date is the fifteenth of the second month preceding the date of issue. 
Send copies to: Classified Ad Dept. 
db THE SOUND ENGINEERING MAGAZINE 
1120 Old Country Road, Plainview, New York 11803 

Rates are 500 a word for commercial advertisements. 
Employment offered or employment wanted ads are accepted at 25c per word. 
Frequency discounts: 3 times, 10'7 ; 6 times, 20': ; 12 times, 33`7 . 

db Box number: $1.00 per issue. 

All classified ads must be prepaid. Frequency discount 
advertisements are to be prepaid in advance. 

TASCAM 80 -8's in stock; Loft Modular 
recording consoles; AKG, Shure, E -V, 

and Sennheiser microphones; AKG re- 
verb; Eventide; Crown; Parasound; Sen- 
try Ill's and IVB's. Call today, ask for 
Ben at Rowton Professional Audio, Pa- 
ducah, Ky (502) 898 -6203. 

AMPEX TAPE. Ampex 
mastering tapes; 631 -641 

"Grand Master" in stock 
shipment; 1/4 ", 1" and 2" 
Best prices. Techniarts, 
St., Silver Spring, Md. 
585 -1118. 

Audio studio 
, 406 -407, and 
for immediate 

;factory fresh. 
8555 Fenton 
20910. (301) 

REVOX TAPE DECK A -77 Model 1104/ 
remote control, $450; Stellamaster 
SM7, 7'/2 -15" (head block switchable) 
with 10 '/2" reel plus accessories. 
$3,500; Sennheiser MKH 405 mics (2), 
$500; Stax earphones (SRX & SRD -7). 
$200; Stax SRA 10S preamp, $250: 
Paoli amplifiers, Model 60M (2). $500: 
TDK cassettes, SA C90, virgin, negoti- 
able. All in excellent condition. (201) 
567 -5062. 

MEASURE ROOM ACOUSTICS profes- 
sionally. Acoustilog's Model 232 Reverb- 
eration Timer incorporates the following 
advantages: one -person operation, 3% 
accuracy, internal pink noise generator, 
3 -digit readout. Acoustilog, 19 Mercer 
St., New York, N.Y. 10013. (212) 925- 
1365. 

NAGY SHEAR -TYPE TAPE SPLICERS 
FOR CASSETTE Y. & 
Vi IN. TAPES 

HAND-CRAFTED 
FIELD PROVEN 
FAST, ACCURATE 
SELF -SHARPENING 

NRPD soc Zee MCLHn, vs. 22101 

FOR SALE 

CUSTOM SPECTRA SONICS console. 
16 -in /8 -out; 16 -track monitor mix, 4 

complimiters. $10,000. Studio One, At- 
lanta. (404) 447 -9492. 

AMPEX 300. 352, 400. 450 USERS -for 
greater S/N ratio, replace first playback 
stage 12SJ7 with our plug -in transistor 
preamp. For specifications, write VIF In- 
ternational, Box 1555, Mountain View, 
Ca. 94042. (408) 739-9740. 

PRO AUDIO EQUIPMENT 
AND SERVICES 

P.A. and custom touring sound 
systems, studio equipment and 
turn key installations, theater and 
disco sound. Representing over 
100 audio lines including: AKG. 
Allen & Heath, Alembic, Attec. 
Ampex. B &W. Beyer, BGW, Cetec. 
Cerwin -Vega. Celestlon, Commu- 
nity Light and Sound, dbx, Denon, 
Dokorder, Dynaco. Emilar, ESS- 
Pro, E -U. Forsythe Audio, Fons Fur- 
man. Gallien- Kruger. Gale, Gauss. 
Goldring. Grace, J &H Formula 4. 

Kelsey. Koss. Lamb, Langevin, 3M. 
3A. Marantz. Meteor. Mitsubishi. 
Maxell. Malatchi. MXR -Pro. Otari. 
Russound, Revox. SAEC. Senn - 
heiser. Scotch, Shure. Sonab. 
Sound Craftsman. Soundcraft. 
Sound Workshop. Sony. Switch - 
craft. Sescom. Stax. Supex. Tapco. 
TDK, Tascam. Technics. TEAC. 
Thorens. Uher. West Penn. All 
equipment on display in a work- 
ing environment. Competitive pric- 
ing and comprehensive service. 

KU Pro Audio 
75 N. Beacon St. 

Watertown, Mass. 02172 
(617) 926-6100 (Att. Ken Berger) 

CUTTERHEAD REPAIR SERVICE for all 
models Westrex, HAECO, Grampian. 
Modifications done on Westrex. Avoid 
costly down time; 3 -day turnaround upon 
receipt. Send for free brochure: Interna- 
tional Cutterhead Repair, 194 Kings 
Ct., Teaneck, N.J. 07666. (201) 837- 
1289. 

RAZOR BLADES, single edge; tape ed- 
iting. RALTEC, 25884 Highland, Cleve- 
land, Ohio 44143. 

TECHNIARTS, professional audio equip- 
ment: AKG. Ampex, Crown International, 
dbx, Malatchi, Orban Parasound, Ses- 
corn, In stock. Professional audio ser- 
vices: audio and acoustical analysis, 
narrow band equalization, reverberation 
time, frequency response, and noise level 
measurements, broadcast and recording 
systems design, fabrication, and installa- 
tion. TECHNIARTS, 8555 Fen +on St., Sil- 
ver Spring, Md. 20910. (301) 585 -1118. 

AUDIO and VIDEO 
On a Professional Level 

Lebow Labs specializes in equip- 
ment sales, systems engineering. 
and installation -full service and 
demonstration facilities in- house. 
We represent over 200 manufac- 
turers of professional and semi- 
professional equipment fo record- 
ing, broadcast, sound reinforce- 
ment, and for commercial sound. 
Call or write for information and 
pricing. 

LEBOW LABS, INC. 
424 Cambridge St. 

Allston (Boston) Mass. 02134 
(617) 782 -0600 

(continued) 
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FOR SALE 

SOUNDCRAFT MIXING CONSOLES for 
recording and sound reinforcement 
available exclusively in New England at: 
KILL Pro Audio, 75 N. B St., Wat- 
ertown, Mass. 02172. (617) 926 :6100. 

RACK LABS active fixed or variable fre- 
quency crossovers, disco mixers, and 
ULF (subsonic) filters. Write: 136 Park 
St. New Haven, Ct. 06511. 

TASCAM, TEAC, Sound Workshop, Nak- 
amichi, Otani, dbx, MXR, Dynaco, ADS, 
Eventide, E -V, Shure. Maxell, Ampex, 
AKG Pro, Beyer, UREI, Stax, Sennheiser, 
TAPCO, BGW, and more! Send for price 
quotes. Zimet Pro Audio, Dept. DB, 
1038 Northern Blvd., Roslyn, N.Y. 
11576. 

CROWN INTERNATIONAL. Complete re- 
pair, overhaul, and rebuilding service 
for current and early model Crown tape 
recorders and amplifiers. New and re- 
conditioned recorders in stock for Im- 
mediate delivery. Used Crown recorders 
purchased and accepted for trade in. 
TECHNIARTS, 8555 Fenton St., Silver 
Spring, Md. 20910. (301) 585 -1118. 

PERFORM REAL TIME AUDIO ANALY- 
SIS with your oscilloscope! Just add the 
new ARA -412 Acoustic Response Ana- 
lyzer- $1,450. Write for free data sheet: 
Communications Company, Inc., 3490 
Noel! St., San Diego, Ca. 92110. 

SOUND SYSTEM design and installa- 
tion, loudspeaker enclosures for profes- 
sional applications, custom passive 
crosssover assemblies, room equaliza- 
tion, road equipment cases, touring 
sound rental. KILL Pro Audio, 75 N. 
Beacon St., Watertown, Mass. (617) 
926 -6100. 

SERVICEMEN - Cleaners, Lubricants. 
Adhesives for all electronic repairs. 
Write for free catalog. Projector- Recorder 
Belt Corp., Box 176, Whitewater, WI 
53190. (414) 473 -2151. 

CLASSES IN 
MUSIC RECORDING 

Record Production 
Publishing 

Disc Mastering 
Film Recording 

Taught by famous eng- 
ineers and producers. Held 
in 16/24 track recording 
studios. 

University of Sound Arts 
2040 Aveue of the Stars 
Century City, CA. 90067 

(213) 553 -4742 

FREE CATALOG d AUDIO APPLICATIONS 

®OAMP its ISC. 

CONSOLES 
KITS S. WIRED 

AMPLIFIERS 
MIC., EO,ACN,LINE, 
TAPE, DISC, POWER 

OSCILLATORS 
AUDIO, TAPE BIAS 

POWER SUPPLIES 
1033 N. SYCAMORE AVE. 
LOS ANGELES, CA. 90038 
(213) 934-3566 

TRACKS!! The complete semi -pro re- 
cording center. Check our low prices 
on Tascam, TEAC, Neotek, Micmix, 
dbx, Multi- Track, MXR, Sennheiser, 
BGW, Shure, TAPCO, and many others. 
Complete studio packages available. 
TRACKS!! from DJ's Music, Ltd. 9520 
47th St., Brookfield, III. 60513. (312) 
485 -0020. 

SOUND WORKSHOP mixing consoles, 
reverbs and support equipment setting 
new standards in the semi -pro industry 
available in New England at: KU Pro 
Audio, 75 N. Beacon St., Watertown, 
Mass. 02172. (617) 926 -6100. 

SOUNDESIGNS, Inc., authorized 3M 
dealership, selling and servicing all 3M 
professional machines: 24 -, 16 -, 8 -, 4 -, 
and 2 -track and Selectake II. Sounde- 
signs, Inc., 313 W. 57th St., Suite 2A, 
New York, N.Y. 10019. (212) 765 -7790. 

AMPEX AG -440 -2 in console, PR -10 -2 In 
case, MX -10, $3,000 complete. Howells 
Audio Laboratory, 10 Old Woods Rd., 
Brookfield Center, Conn. 06805. (203) 
775 -4291. 

REELS AND BOXES 5" and 7" large 
and small hubs; heavy duty white boxes. 
W -M Sales, 1118 Dula Circle, Duncan- 
ville, Texas 75116. (214) 296 -2773. 

SPECTRA SONICS custom console 16 X 
16, 32 pan pots. Currently in use; good 
quiet board. $10.000 or best offer. Fifth 
Floor Recording. (513) 651 -1871. 

AMPEX MM1000 8 -track recorder; ex- 
cellent condition. $7,000 (price negoti- 
able. Call (413) 863 -9711. Ask for 
James Skiathitis. 

AUDIO BEEPER, can be used for all 
audio -visual systems. Call or write 
C- Tronics, P.O. Box 84, East Brunswick, 
N.J. 08816. (201) 254 -9487. 

AST: THE PROFESSIONAL SOUND 
STORE. Full line of ALTEC, CROWN, 
CERWIN -VEGA, E -V, GAUSS, SHURE, 
SUNN, and ATLAS pro sound equip- 
ment; factory authorized service on most 
speakers. Large stock of ALTEC, CER- 
WIN -VEGA and E -V replacement dia- 
phragm assemblies available. AST, 281 
Church St., New York, N.Y. 10013. 
(212) 226 -7781. 

MODERN RECORDING TECHNIQUE, by 
Robert E. Runstein. The only book cov- 
ering all aspects of multi -track pop 
music recording from microphones thru 
disc cutting. For engineers, producers, 
and musicians. $9.95 prepaid. Robert E. 

Runstein, 1105 Massachusetts Ave., 
#4E, Cambridge, Mass. 02138. 

SCULLY 288 -12 /with 8- & 12 -track nests, 
Syncmaster remote and console. Allen & 
Heath modular console, 12 input, 8 out- 
put, 16 -track monitor, full patch bay. 
Make an offer -one or both. Call Dar- 
lene, (518) 462 -4195. 

MICROPHONES. We are overstocked 
and you can take advantage. E- V -635A, 
$42.57; RE -16, $125.93; RE -55, $140.58. 
Quantities are limited; first come, first 
served. New! Track Audio Inc. (206) 
941 -2233. P.O. Box 24722, Seattle, We. 
98124. 

BELTS. All forms of drive belts and 
idler wheels for over 3,000 makes and 
models of professional and audio /visual 
equipment. Send for free catalog; deal- 
ership and rebuilding service available. 
Projector- Recorder Belt Corp., Box 176, 
Whitewater, Wis. 53190. 

AMPEX, SCULLY, TASCAM, all major 
professional audio lines. Top dollar 
trade -ins, 15 minutes George Washing- 
ton Bridge. Professional Audio Video 
Corporation, 342 Main St., Paterson, 
N.J. 07505. (201) 523 -3333. 

MAXELL, AMPEX, Capitol and Colum- 
bia reel tape; bulk and custom loaded. 
Custom length duplicator cassettes. 
Reels, boxes, leader tape, splicers. For 
complete catalog, write Omega Audio 
Products, Box 39253, Redford, Michi- 
gan 48239. 

THE RESONATOR is more than a re- 
verb. Designed for use with any console, 
including Tascam. $359.00. Dyma, Box 
1697, Taos, N.M. 87571. 

THE LIBRARY . Sound effects re- 
corded in STEREO using Dolby through- 
out. Over 350 effects on ten discs. 
$100.00. Write The Library, P.O. Box 
18145, Denver, Colo. 80218. 

TEST RECORD for equalizing stereo 
systems. Helps you sell equalizers and 
installation services. Pink noise in V3 

octave bands, type OR- 2011 -1 @ $20. 
Used with precision sound level meter 
or B & K 2219S. BILK Instruments, Inc., 
5111 W. 164th St., Cleveland, Ohio 
44142. 
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SCULLY 284 8 -track in console, 15 -30 
i.p.s., no syrcmaster, good condition. 
$6,000 or b /o. Tascam model 10, 12- 
in /8 -out, 8 -track monitor and cue, multi- 
track connector panel, playback selector, 
2 line amps, good condition. $1,200 or 
b /o. Twain Recording. (201) 697 -7540. 

AUDIOARTS ENGINEERING parametric 
equalizer, electronic crossover, disco 
mixer, stage mixers. Audioarts Engi- 
neering, 286 Downs Rd., Bethany, Conn. 
06525. 

AMPEX -350, 2- track, hi /lo motor, d.c. 
modified electronics, console, extra 354 
electronics, excellent shape. $1,500. 
(212) 675 -2240. 

AMPEX 354 2 -track tape recorder, 13 

years old; under 300 hours use. $1,200. 
(914) 471 -4620. 

MELCOR EQs-GME 20, $125 each. 
Kingdom Sound Studios, Inc., 6801 Jer- 
icho Tpke., Syosset, N.Y. 11791. (516) 
364 -8666. 

AMPEX AG440 -B, 8- channel, $7,195; 
dbx 124, $299; TEAC Model 1 mixer, 
$119. Brad Slocum, 236 -D Red Oak Dr. 
E., Sunnyvale, Ca. 94086. (408) 732- 
3949. 

TEKTRONIX 535 oscilloscope; Shure 
M615AS euqalization analyzer system; 
Hycor 4291 equalizer; Fairchild 661TL. 
111 dB gain set; Opamp 360 and 425. 
Meissner Lab., 4630 N.W. Woodside 
Terr., Portland, Oregon 97210. 

AKG BX 20 reverb; Cooper Time Cube; 
Eventide phaser; Allison Kepex. All like 
new; must sell; best offer gets the equip- 
ment. (618) 662 -4461. 

ECHO -MICMIX Super "C" new unit. We 
are overstocked and you take advan- 
tage. One only. Sell at $1,703, down 
from suggested price of $2,095. Call 
collect: Track Audio Inc. (206) 941- 
2233. P.O. Box 24722, Seattle, Wa. 
98124. Lease option. 

ELECTRODYNE 710L Input amplifier/ 
equalizer modules for studio consoles. 
We have two in excellent condition; $500 
for both. Mark Malkin, ITL Inc. (607) 
272 -2131. 

AMPEX 8 -track recorder (351 electron- 
ics); Ampex 4 -track recorder (Model 
A440); Ampex console (8- out /12 -in, Lan - 
gevin) currently in operation. Call Atlan- 
tis Studios, (813) 933 -7441. 

KENDUN RECORDERS has for sale one 
3M Model 64 2- track; assorted 3M spare 
cards and parts; one JVC MM -4 quad 
display meter w /memory; one Opamp 
Labs S -100 stereo power amp w/1 
Opamps Model 440 spare amp module; 
2 Studer 530 tape timers; misc. Neu- 
mann lathe modules & cards; one KS- 
70 banding unit; one AR -66 monitor con- 
trol; 2 PV -26b; one 5- frequency oscil- 
lator w /meter, one CE -66, one CV -66 
feedback amp, one AV -66 monitor amp, 
one PV -66 preamp, one AR -66, one EE- 
66 elliptical eq., one Technics CD -4 de- 
coder, one API patch bay system, 32 x 

16 on 1/4 In. TRS, completely wired á 
terminated in multi -pin connectors, color - 
coded designations; one Stephens 16- 
track machine, in console, w/8 -track 
heads; one 18 -in /16 -out custom con- 
sole; one Ampex MM1000 -16; one Am- 
pex AG -440B 8- track; one API /Maze 
18 -in /16 -out console; one Crown D -40 
stereo power amp; one Eventide 1745A 
DDL; one Stephens 8- track, In console; 
assorted meters, spare parts, relays, 
etc. Many other items of interest. For 
details contact: Michael Ebert or Carl 
Yanchar, Kendun Recorders, Inc., 621 
S. Glenwood Pl., Burbank, Ca. 91506. 
(213) 843 -8096. 

16/35 MAGNA TECH double dubbers 
(3), extra parts; Norelco projector parts 
and pulsators; synchronizers, rewinds, 
splicers, loop boxes. (212) 751 -4665. 
Dept. 111, db Magazine, 1120 Old 
Country Rd., Plainview, N.Y.11803. 

SCULLY /WESTREX stereo cutting sys- 
tem, $9,850. Also near -new automation 
system, now cutting, $19.500. John A. 
Michaelson, 6540 E. Lafayette Blvd., 
Scottsdale, Arizona 86251. 

SCULLY 280B -4 4 -track 1/2" tape deck 
with old logic in new and unused condi- 
tion. 71/2, 15 i.p.s. $4,000. Also two 
Scully 270B stereo playbacks in new 
and unused condition, $2,100. Call Jeff 
Browne at (916) 383 -5353. 

IMF studio monitor Ill's; perfect. $1,000. 
(212) 675 -2240. 

STAGE / STUDIO / BROADCAST audio 
systems: AKG, Allison Research, Amber, 
Amco., A.P.I., Audiotronics, Beyer, Can- 
non, dbx, E -V, Eventide Clockworks, !vie, 
JBL, Lexicon, MicMix, MRL, MXR, Nagra, 
Neotek, Neumann, Nortronics, Orban/ 
Parasound, Orange County, Otari, Pul- 
tec, Robins, Russco, Scully, Sennheiser, 
Sescom, Shure, Sony, Soundcraft, Speck, 
Switchcraft, Spectra Sonics, 3M, Tas- 
cam, Technics, White, UREI plus many 
more. For further information on these 
and other specialty items from our fac- 
tory operations contact: Midwest Sound 
Co., 4346 W. 63rd St., Chicago, III. 
60629. (312) 767 -7272. 

WANTED 

WANTED: RECORDING CONSOLE 16- 
in /16 -out; 16 -track recorder; misc. 
equipment. Send particulars. LeMans 
Sound, Box 24, Belle Mead, N.J. 08502. 

WANTED: USED RECORDING GEAR of 
all ages and variety; Neumanr mics and 
EMT plates. Dan Alexander, 1345 Grove 
St., Berkeley, Ca. 94709. (415) 232- 
7933, (415) 524 -9590. 

WANTED: Peerless S -217 -D transform- 
ers. One to twenty. Have K- 241 -D; E -204- 
D; cash. (201) 837 -2575. 151 W. Clin- 
ton Ave., Bergenfield, N.J. 07621. 

WANTED: Spectra Sonic board or MCI 
console (16- track) less than two years 
old. Call Atlantis Studios, (813) 933- 
7441. 

EMPLOYMENT 

MUZAK FRANCHISE needs sound ser- 
viceman and salesman -operations man- 
ager. Joe Warner, President, Muzak, 
P.O. Box 4005, Rocky Mount, N.C. 
27801. 

FIELD INSTALLERS, SHOP FABRICAT- 
ORS, FIELD SERVICE FOR CUSTOM 
SOUND SYSTEMS. Large ALTEC sound 
contractor expanding organization be- 
cause business has been good for us. 
Must be experienced. Permanent jobs. 
top salary for good workers. Phone: 
(201) 245 -8000, Fred, New Jersey Com- 
munications Corp., 144 Market Street, 
Kenilworth, N.J. 07033. 

AUDIO ENGINEER. Tape duplicating 
plant requires expert engineer with 5 

years' experience in tape duplication, 
electro sound duplicators, mastering 
studios, all professional equipment. Per- 
son willing to grow with the company. 
Salary commensurate with experience; 
excellent opportunity for advancement. 
Send resume to P.O. Box 1976, Rye, 
N.Y. 10580. 
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TEACHING position available in Audio 
and Recording. Send resume and salary 
requirement to: Berklee College of 
Music, 1141 Boylston St., Boston, Ma. 
02215, Att: Richard Bobbitt, Dean. 

EXPERIENCED MUSIC MIXER 
Major N.Y.C. studio. New auto- 
mated 24- track. Send resume to 
Dept. 83, db Magazine, 1120 Old 
Country Rd., Plainview, N.Y. 
11803. 
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People/Places/Happen ings 

Sound engineer Linda Feldman has 
been appointed manager of the train- 
ing department at the TEAC Corp. of 
Montebello, Ca. Previously, Ms. Feld- 
man had been involved in staging 
videocassette and multi -media presen- 
tations throughout the country. She is 
in charge of the TEAC in -house re- 
cording studio. 

Barbara De Angelis has been ap- 
pointed sales administrator for the 
Leader Instruments Corp. of Plain- 
view, N.Y. Ms. De Angelis comes 
from an electronics component firm. 
where she focalized traffic and sales. 

A combination of music at the 
source and output was achieved by the 
decision of Superscope, Inc., of Chats- 
worth, Ca. to acquire the famed Aeo- 
lian Corporation, the world's largest 
company engaged exclusively in the 
manufacture and distribution of pia- 
nos. It is planned to utilize the merger 
to distribute Superscope's Pianocorder 
Reproducing system, which automatic- 
ally records and plays, through cas- 
settes, on any piano. 

In charge of acquisition of prod- 
ucts to be sold in their retail stores. 
Carroll B. Ray, Jr. has assumed the 
post of corporate development for 
Radio Shack, of Fort Worth, Texas. 
Mr. Ray previously had been operat- 
ing out of the British office, where 
he served as financial director for the 
retail division. 

Craig A. Lynch has joined L & M 
Stagecraft, Inc., of Cleveland, Ohio as 
account executive of the audio-visual 
division. Mr. Lynch was previously as- 
sociated with United Torch Services, 
creating multi -screen a iv presenta- 
tions. 

British producers of broadcast and 
public address equipment, Audix Ltd., 
of Essex, has recently acquired Bark - 
way Electronics, Ltd., of Royston. 
Herts. Barkway specializes in audio 
communications. 

Western sales at Harman Interna- 
tional, of Northridge, Ca., are in the 
hands of Mike Pontelle, who recently 
assumed the post of western regional 
sales manager, consumer audio prod- 
ucts. Divisions in Mr. Pontelle's baili- 
wick include Bolivar Speaker, Harman 
Kardon, JBL, Ortofon, and Tannoy. in 
22 western states. 

LAYN 

The newly created position of east- 
ern regional manager at Studer Revox 
Ameria, Inc. has been filled by Fred 
Layn. Mr. Layn, who has been with 
the firm since 1973, will be working 
out of the factory office at 155 Ave. 
of the Americas, New York. N.Y. 
Another new appointment is that of 
James Woodworth as manager of sales 
for Revox brand products, operating 
out of the Nashville, Tenn. office. 

The Professional Systems Products 
Division of Adelman -Pinz Sales Corp. 
of Yonkers, N.Y. has been appointed 
by the Modular Audio Products divi- 
sion of Modular Devices, Inc, Bo- 
hemia, N.Y. as its Metropolitan area 
sales representative. The territory cov- 
ers northern New Jersey, New York 
City, Westchester, and Long Island. 
Paul A. Pusecker of Adelman -Prinz 
is in charge of the operation. The rep 
firm is located at 570 Yonkers Ave.. 
Yonkers, N.Y. 

Andrew M. Hilliard has been pro- 
moted to the position of manager. 
advertising and promotion, for RCA's 
Broadcast Systems and Mobile Com- 
munications businesses, based in Cam- 
den, N.J. and Meadow Lands, Pa.. 
respectively. Mr. Hilliard has been ac- 
tive in advertising creation at RCA for 
the past 18 years. 

Catalog and custom sales activities 
at Atlas Sound, of Montvale, N.J. is 
now in the hands of Howard M. 
Berke, newly appointed director of 
marketing. Mr. Berke has been with 
Atlas since 1972. 

The office of president of ARP In- 
struments has been assumed by David 
Friend. Mr. Friend comes from the 
position of executive vice president 
and chief operating officer. He has 
been with the firm nearly since its 
founding by Alan R. Pearlman eight 
years ago. 

All manufacturing and production 
testing of Dataflux Corporation's fixed - 
head disc systems is now being focal - 
ized by newly -appointed Don Kíilde- 
beck, director of manufacturing. Mr. 
Kildebeck had previously been test 
manager at Dataflux. 

The new position of director of 
training and services at Telex Commu- 
nications, of Minneapolis. has been 
filled by Richard D. Larson. Mr. Lar- 
son will supervise preventive and cor- 
rective service training for technicians 
through audio visual seminars and 
training literature. 

Deluxe Laboratories, of Hollywood. 
Ca., has announced the appointment 
of John T. Shafer to its marketing de- 
partment. Mr. Shafer comes from 
Foto-Kem Industries, where he was 
process supervisor. 

The acquisition of a third plant has 
enabled Elec -Trol, Inc. to move its 
molded line and reed relay production 
to a new building near Saugus, Ca. 
The facility includes three clean rooms 
for critical switch requirements. 

Consolidating its corporate and di- 
visional management, the Altec Cor- 
poration has moved its corporate head- 
quarters from Dallas to Anaheim, Ca. 
The address of the new office is 1515 
S. Manchester. Anaheim. Ca. 92803. 

Expansion at Frap, of San Fran- 
cisco, has added two new employees. 
Stu Weiss has been appointed vice - 
president of engineering and Bob 
Walker as consultant on sales and 
marketing. Both men have impressive 
records in electronic design. Bob 
Walker was one of the founders of 
Clear -Com. 

Speaker rings are being manufac- 
tured by newly formed Texas Fine 
Magnetics, Inc., Box 7983, Waco. 
Texas 76710. President of the firm. 
which will be involved in high -energy 
ceramic permanent magnetics, is 
James H. Snowden. Theodore Q. Dzie- 
mianowicz is technical supervisor. 
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Here's how useful 
a distortion analyzer 

can be 
Monitor vol age. power, dis- No manual null ng coitrols required (the 1710A is al- 

Orton pr d8 ratio. . ways in auto -nut, reaches a null in less than 5 seconcs). 

N 

Measure generator signal at 

load wi h tie push of a 

but on 

Setcta le I8 dB per oc- 

tave filters reject hum and 

high- frequency .toise. 

Fast pushkuttca operation 
let. yin set le -'zl, measure 

voltage or toyer, hen mea- 

sure de cnticn 

Measure voiIa;e or power 
from 1C Hz to 11D kHz. 

Interocc ulation Distortion Analyzer optionally available. Oscillator distortion is typ- 

wally .001%. 

S 

100 kR Balanced Input. t is 

View ropa' signal on a 

scope. 

f =1 

Automatic Set Level is op- 
tionally available. 

I I 
l 

r^) r 
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±1 dB Vernier adds fire 
level control. 

Internal oscillator adjust- 
able from +26 dBm -o 

-89.9 dBm in 0.1 dB steps. 

Turn off oscillator for quirk 
S/N measurement. 

Tuning indicators help 
measure distortion o` an 

external source. 

Simultaneously selec: oscil- 
lator and analyzer frequency 
with fast-to -use pushbut- 
tons. 10 Hz to 110 kHz. 

Balanced and floating ISUft 
or 600 :t Generator outpJt. 

View distortion pxoduts on \ Measure distortion down to .002 voltage or S/N ratios 

a scope. with IDO dB dynamic range. 

Twc of the above features are so outstandingly 
valuable that 'ne especially invite your attention 
to them. 

One is the fast, easy measuring you get with 
pushbuttcn-selec:ed distortion- measuring circuits 
, signa source and measuring circuits are simul- 
:aneoL.sly selected with the same pushbuttons;. 
Fushbut :ons make it so simp;e to measure quickly 
and tb repeat nneasurements 

SecDrdly, you can drive virtually any type cf 
circuit 'rom the signal source output - whether 

balanced, unbalanced, off -ground or whatever. 
That's because the signal source output circuit is 
fully isolated and balanced. 

There is no output transformer to introduce noise 
or distortion. 

Basides these outstanding conveniences, you 
can nave the Sound Tech 1710A with an option that 
enables you to measure intermodulation distortion. 

Call Mike Hogue /Larry Maguire to get full infcr- 
mation on an instrument recognized everywhe -e 
as the standard of the audio field. 

SOUND TECHNOLOGY 
1400 DELL AVENUE 
CAMPBELL, CALIFORNIA 95008 
(408] 37B -5540 
Circle 11 on Reader Service Card 
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INTRODUCING 
THE TASCAM 
STUDIO 4000, the 
heart of a multitrack 
studio that lets you 
be as imaginative 
in the recording of 
ycur music as you 
are in creating it. 
At home. And for 
less money than 
you think. 

The STUDIO 4000 
is as much a cre- 
ative instrument as 
strings, percussion 
or brass. If you're a 
serious musician 
or recordist, you 
should own one 
because it lets you 
tai_or your sound 
your way and get 
master quality 
tapes. 

The STUDIO 4000 
consists of the new 
40 -4, TASCAM'S 
versatile 4 -track re- 
corder /reproducer 
and its DBX Module 
DX -4 option, and a 
Model 3 8 -in /4 -out 
Mixing Console 
(which can also 
be used for PA 
or disco mixing). 

Now through 
December, your 
participating 
TASCAM dealer is 
making a special 
offer.* When you 
buy a STUDIO 
4000, he'll give you 
an attache flight 
case with acces- 
sories, including 
a PB -64 Patch Bay, 
recorder main- 

tenance kit, E -1 

demagnetizer, 
and a starter kit 
of cables. 

That's not all! 
Since the 
STUDIO 
4000 is the 
best 4 -track 
duo in its 
class, we want 
you to have the best 
tape to go with it. So 
we are including 
two 101/2" reels of 
Ampex 456 Grand 
MasterTM tape with 
your new TASCAM 
STUDIO. 

11111<ori 9-"" 

Get your hands on 
the STUDIO 4000 
at your TASCAM 
dealer now. With 
these instruments 
and your ability... 

TASCAM SERIES BY T E AÇ, 
A new generation of recording instruments 
for a new generation of recording artists. 
'Vold where prohibited by law. Offer good through December 31. 1977. 

T°AC Corporation of Amenm 7733 Telegraph Rood Montebello. California 90640 In Canada TEAC is distributed by White Electronic Development Corporation 11966) Ltd. 

('irele 12 rt,, Render .Service Card 
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