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fact: I you can choose your 
microphone to enhance 
your sound system. 

Shure makes microphones for every imaginable use. 
Like musical instruments, each different type of Shure microphone has a 
distinctive "sound," or physical characteristic that optimizes it for 
particular applications, voices, or effects. 
Take, for example, the Shure SM58 and SM59 microphones: 

SM59 SM58 
Mellow, smooth, 

silent... 
The SM59 is a relatively new, 

dynamic cardioid microphone. Yet 
it is already widely accepted as a 
standard for distinguished studio 

productions. In fact, you'll often 
see it on TV ... especially on mus- 

ical shows where perfection of 
sound quality is a major considera- 

tion. This revolutionary cardioid 
microphone has an exceptionally 
flat frequency response and neu- 

tral sound that reproduces exactly what it 

hears. It's designed to give good bass 
response when miking at a distance. Re- 
markably rugged - it's built to shrug off 
rough handling. And, it is superb in reject- 
ing mechanical stand noise such as floor 
and desk vibrations because of a unique, 
patented built -in shock mount. It also fea- 

tures a special hum -bucking coil for 
superior noise reduction! 

Some like it essentially flat... 
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Crisp, bright 
"abuse proof" 
Probably the most widely used 
on- stage, hand -held cardioid 
dynamic microphone. The 
SM58 dynamic microphone is 
preferred for its punch in live 
vocal applications ... espe- 
cially where close -up miking is 
important. It is THE world - 
standard professional stage mi- 
crophone with the distinctive Shure 
upper mid -range presence peak for 
an intelligible, lively sound. World - 
renowned for its ability to withstand 
the kind of abuse that would destroy 
many other microphones. Designed 
to minimize the boominess you'd ex- 
pect from close miking. Rugged, effi- 
cient spherical windscreen eliminates 
pops. Lightweight (15 ounces!) 
hand -sized. The first choice among 
rock, pop, R & B, country, gospel, 
and jazz vocalists. 

gal 

...some like a "presence" peak. 

FREOI'ENCV IN HERTZ 

professional microphones...by 

Shure Brothers Inc.. 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Son Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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Coining N 
Month 

Marshall King returns to our pages 
with the first installment of a two - 
parter that explores the relationship 
between the professional audio man 
and unions. Marshall King tells it like 
it is! 

Sidney Silver also returns to our 
pages with another article, this time 
getting down to the basics of the audio 
man and digital recording. This is an 
(almost) everything- you - wanted -to- 
know -but -didn't- know- how -to -ask arti- 
cle that will have you knowing when 
to byte and what to do with a bit. 

We'll also have a report on the re- 
cently concluded National Association 
of Broadcasters Convention that John 
Woram attended in Las Vegas. 

All this and more coming in db, 
The Sound Engineering Magazine. 
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Ifdal Low 
Audio 

Ronald Ajemian not only is writing 
about digital logic in this issue, hut he 
also found time to submit this block 
schematic of a logic circuit. Ron did 
it in blue, art director Bob Laurie 
added the other colors. 
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To hear... 
perchance 
to speak... 

Ay there s the rub 
used to be 

For now Beyer has come up 
with a headphone /microphone 
combination thats been 

designed never to rub you the 
wrong way 

Created to meet the stringent 
requirements cf the broadcast 
industry. the Beyer DT 109 corn 
bines a hypercardioid micro- 
phone with wide. flat frequency 
response and a two channel 
high quality headphone that 
offers the kind of performance 
that has made Beyer the over- 
whelming choice of profes- 
sionals the world over 

Together they provide excel- 
lent isolation from ambient 
noise. superb intelligibility. unfet- 
tered. hands -free operation and 
unexampled comfort 

Equally at home in the studio 
or the field. the DT 109 is built 
to withstand the rigors of hard. 
constant use And in the unlikely 
event any parts broken or 
wears out. its modular con 
struction permits on- the -spot 
replacement 

As for the price. it wont rub 
you the w- - á way either 

Another innovation 
from Beyer Dynamic, 
the microphone people 

Or at least it 

Hammond Industries Inc. 

155 Michael Drive 

Syosset, N.Y. 11791 
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Letters 

THE EDITOR: 
In looking through your February 

issue at the various stories about audio 
education, nowhere do I see mention 
of the electroforming step in record 
production. Of all the technical areas 
that make up recording and reproduc- 
tion of phonograph records, electro- 
forming is perhaps the least under- 
stood and, in general, the most poorly 
realized of the processes. 

True, the glamour of a live record- 
ing session is not to be found here. 
but this is an area in the recording in- 
dustry that desperately needs new tal- 
ent and people who care about quality. 
When one asks why the best European 
records are so superior to their Ameri- 
can counterparts, the answer is largely 
to be found in the differences in the 
way this critical process is done. 

It's time that record plating came 
out of the closet and received the same 
engineering attention and technologi- 
cal excellence that tape recording and 
disc mastering processes have received. 
All the vast resources used to increase 
signal -to -noise ratios in tape recording 
goes right down the tubes through 
poor plating. The same goes for the 
elaborate signal processing possible in 
mastering. 

Instead of covering the same tired 
subjects over and over, why not try a 
little innovation? Publish some infor- 
mation about a part of audio record- 
ing about which the entire industry is 

so ignorant. Let's try to interest some 
of these bright young people in an 

area where they are really needed' 
JAMES P. SHELTON 
President, Europadisk Plating Co. 
New York City 

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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The "better than" equalizer 
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crown eQ -z 
octave equalizer, 
2 channels,11 bands /channel 

Adjustable center frequencies- The Crown 
EQ -2 is better than a parametric because you can 
control boost and cut for eleven -bands per channel 
with adjustable center frequency for all 22 bands. It 

cures many more room problems. 

Simple set -up- The Crown EQ -2 is better than a 

1/3- octave graphic because it's simpler to set up, 
yet provides full -range control. The EQ -2 can also 
be cascaded to create a 22 -band, 1/ 2 octave mono 
equalizer. 

Unique tone control- The Crown EQ -2 is bet- 
ter than other equalizers because of its unique tone 
control section. Shelving -type bass and treble con- 
trols with selectable hinge points reduce phase shift 
problems, since low and high frequency problems 
can be resolved before equalizing begins. This fea- 
ture also permits quick reshaping of the response 

curve for different room populations without altering 
basic equalization. 

Superb specifications- The Crown EQ -2 is 
"better than" because of a signal -to -noise ratio 
90dB below rated output, and THD less than .01% 
at rated output. 

Reliability- It's "better than" because it's Crown. 
That means reliability, ruggedness, and better 
value. 

New RTA- It's also "better than" because Crown 
now manufactures a real time analyzer which, used 
in conjunction with EQ -2, makes the job of equaliz- 
ing even easier. 
Write or call today. We'll be glad to arrange a dem- 
onstration of both the EQ -2 and the new RTA at 
your convenience. Your systems deserve to be 
"better than." 

crown 
1718 W. Mishawaka Road, Elkhart, Indiana 46514 

American innovation and technology...since 1951. 
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In concert halls, large 
churches, convention 
centers and stadiums, our 
Delta -T 102 systems offer perform- 
ance and flexibility no other system car 
touch. 90 dB dynamic range. Frequency response 
from 20 Hz to 15 kHz at 1 % dB. Up to 50 outputs. 
3 ms to 3,200 ms of delay. Modular design for simplified maintenance and 
expansion. A track record for reliability proven worldwide. Two basic systems - 
including our 102 -S system for studios and entertainers. As low as $2300. 

for small - 
to- medium 

jobs 
For hotels, clubs, auditoriums 

and similar facilities requiring quality 
sound reinforcement, our modestly priced Delta -T 

92 system has everything. You get many of the sophisticated 
features of our 102 series, and the same clean audio that has made large - 
system Delta -Ts the standard of the industry. Same dynamic range. Total dis- 
tortion less than 0.08 %. Two outputs independently adjustable from 0 to 120 
ms. No other system in its price range offers such outstanding design and 
performance. 

Since building the industry's first digital delay in 1971, Lexicon sys- 
tems have been specified by more acoustic consultants and sound engineers 
than any other. Write on your letterhead for Application Notes, AN -2 and full 
particulars on the "first family" of delay systems. They're your sound choice for 
big jobs and small. 

lexicon: iWaltham, MA 02154 (617) 
reet 

Export agent Gotham Export Corporation, 741 Washington Street, New York, New York 10014 

Circle 27 on Reader Service Card 

Calendar 

MAY 

20 -22 International Light & Sound 
Show. Sheraton Atlanta Hotel, 
Atlanta, Ga. Entertainment 
equipment. Contact: Multi- 
media International Inc., 155 
Michael Dr., Syosset, N.Y. 
11791. (516) 364 -1912. 

29- Fundamentals of Recording. 
6/2 Seminar at Banff Center for 

Continuing Education. Contact: 
Banff Centre, Box 1020, Banff, 
Alberta TOL OCO, Canada or 
Stephen F. Temmer, Gotham 
Audio Corp., 741 Washington 
St., New York City 10014. 
(212) 741 -7411. 

9 

9. 10 

11 -14 

1,2 

5. 7 

8, 9 

12 -14 

21 -23 

22 -23 

22 -24 

JUNE 
NRBA Sales Management 
Seminar. Welsh Company, 
Tulsa, Okla. Contact: NRBA, 
Suite 500, 1705 De Sales St.. 
N.W., Washington, D.C. 20036. 
(202) 466 -2030. 
Industrial Sales Workshop, for 
manufacturers. distributors, rep- 
resentatives. Hartford Graduate 
Center, Hartford, Conn. Con- 
tact: Hank Lavin, Box 159, 
Cheshire, Conn. 06410. (203) 
272 -9121. 
Consumer Electronics Show. 
Chicago, Conrad Hilton Hotel. 
McCormick Place, McCormick 
Inn. Contact: CES, 2001 Eye 
St. N.W., Washington, D.C. 
20006. (202) 457 -4919. 
New York Management Semi- 
nars. Contact: Heidi E. Kaplan. 
14NR, N.Y. Management Cen- 
ter, 360 Lexington Ave., New 
York, N.Y. 10017. (212) 953- 
7262. 
Unlocking Creativity. NYU. 
Chicago. 
Project Management for Engi- 
neers. NYU. Houston, Texas. 
The Federal Procurement Proc- 
ess. U. of Chicago. Los 
Angeles. 
Management of New Tech- 
nology Projects. NYU. Chicago. 
Effective Communications for 
Engineers. NYU. New York. 
Industrial Noise Control. NYU. 
New York. 
Understanding Finance for 
Mfg. & Production Mgmt. 
NYU. Chicago. 

(continued) 



Nothing else 

matches it for 
features and 

reliability 

ADM's UNIQUE DA16 /CH2O 
AUDIO DISTRIBUTION SYSTEM 

The ADM' DA16 incorporates an ad- 
vanced- design approach, with superb 
specifications. It is the ultimate in audio 
distribution amplifiers. Each amplifier is 
a one in, six output plug -in card with 
-f 24DBM input and output capability. 

The input is transformer coupled, and 
each of the six outputs is individually 
transformer isolated. Amplifiers have in- 
dividual front panel gain adjustments. 

Noise level is ultra low, and distortion is 
less than .1% at +24DBM. 

Up to six DA16 amplifiers can be 
housed in the Audio Designs' CH2O rack 
frame, which includes a redundant 
power supply with automatic change- 
over. Built to exacting quality standards, 
DA16 amplifiers offer exceptionally high 
reliability. For complete information 
write or call for specification sheet. 

A COMPLETE LINE OF HIGHEST QUALITY 
CONSOLES AND COMPONENTS 

AUDIO DESIGNS AND MANUFACTURING, INC. 

16005 Sturgeon, Roseville, Michigan 48066 
Phone: (313) 778 -8400, Cable: AUDEX TLX -23 -1114 

12123:73C1 

DISTRIBUTED OUTSIDE U.S.A. 
BY AMPEX INTERNATIONAL OPERATIONS, INC. 

U1 



 

At Last, 
an Equalizer that 
Comes Clean... 

MODELS: 

DN27: 1/3 octave 

Up until now, whether you 
tried to equalize your control 
room or contour your sound 
system for a concert hall, the 
end result was an increase in 
distortion. 

That was yesterday. 
Klark -Teknik equalizers are 

built for today, for tomorrow. 
Uncompromised. 
Unequalled. 
If your livelihood depends 

on good clean sound, depend 
on us. 

After all, if you're using 
yesterday's equipment, will 
you be ready for tomorrow? 

Write to Hammond 
Industries Inc., 155 Michael 
Drive, Syosset, New York 
11791 or call (516) 364 -1900. 

mono, with bypass switch & gain control. 
$749 

DN22: 11 band, stereo, with high & low pass filters, separate 
gain controls & bypass switches. $799 

s 

SPECIFICATIONS: 
INPUT IMPEDANCE: Unbalanced, 10K ohms nominal. OUTPUT IMPEDANCE: 
Unbalanced, less than 10 ohms, short circuit protected. OPERATING LEVEL: 
-20 dBm to +24 dBm; Input protection 60V RMS. CENTER FREQUENCY AC- 
CURACY: t2%. CALIBRATION ACCURACY: !0.5 dB. FREQUENCY RES- 
PONSE (CONTROLS FLAT): *0.5 dB : 20Hz to 20kHz. OUTPUT CLIPPING 
POINT: +22 dem into 600 ohms load. DISTORTION: Less than 0.01% ... 1kHz 
at +4 dBm into a 600 ohms load; less than 0.05% ... 20Hz to 20kHz at +18 dBm 
into a 600 ohm load. EQUIVALENT INPUT NOISE: Less than -90 dBm unweighted. 
20Hz to 20kHz. 

HLARK-TEHNIK 
A Member of the Hammond Industries Group 

The Sound of Today. 
Circle 34 on Reader Service Card 

calendar (cont.) 

26 -27 Project Management. U. of 
Pennsylvania. London. Eng- 
land. 

/1-13 International Exhibition of Pro- 
fessional Recording Equipment. 
Connaught Rooms, London. 
England. Contact: Assoc. of 
Professional Recording Studios. 
Att. Mr. E. L. Masek, 23 Chest- 
nut Ave., Chorleywood, Hert- 
fordshire WD3 4HA, England. 
(Rickmansworth 72907). 

26- Summer School, New England 
8/4 Conservatory of Music, includ- 

ing an Electronic Music Work- 
shop, with a portion for the 
secondary school music educa- 
tor. Contact: Robert L. Annis. 
New England Conservatory of 
Music, 290 Huntington Ave., 
Boston, Mass. 02115. (617) 
262 -1120. 

JULY 
10, I I , J.B.L. Seminar, design and in- 
12 stallation of sound reinforce- 

ment systems. Contact: Ms. 
Nina Stern. James B. Lansing 
Sound, Inc.. 8500 Balboa Blvd. 
Northridge. Ca. 91329. (213) 
893-8411. 

12, 13 NYU Seminar, New Products: 
A Systematic Approach. New 
York. Contact: Heidi E. Kap- 
lan. Dept. 14 NR. N.Y. Man - 
ageent Center. 360 Lexington 
Ave.. NYC. 10017. (212) 953- 
7262. 

17. 18 NYU Seminar, New Products. 
Toronto. Ontario. Contact: See 
above.. 

MOVING? 

Keep db coming 
without interruption! 

Send in your 
new address promptly. 

Enclose your old 
db mailing label, too. 

Write to: 

Eloise Beach, Circ. Mgr. 

db Magazine 
1120 Old Country Rd. 

Plainview, N.Y. 11803 



What 0.02% THD doesn't tell you about 
the SE-9060, waveform fidelity will. 

THD as low as 0.02% says a lot about 
any amplifier. But oscilloscope readings 
show it all. Look at the waveforms. The 
output waveform of the SE -9060 is 

virtually a mirror image of the input. 
One way Technics achieved this 

goal was with dual FETs in the 
differential amplifier. They give the 
SE -9060 the DC stability necessary for 
the highest gain in the crucial first stage. 
While the constant current load and 
current feedback used in the voltage 
amplifier keep distortion to a minimum. 

And since the SE -9060 is a DC 

amplifier, each amplifier section and the 
NFB loó) are directly coupled without the 
use of any capacitors. So the SE -9060 
not only has virtually nonexistent phase 
shift, it also boasts flat frequency response 
from DC to 100 kHz. And with completely 

nput Waveform. 

Output Waveform. 

independent power supplies for each 
channel,Technics eliminated all signs of 
transient crosstalk distortion. 

Compare specifications. And you'll 
realize there's no comparison. 

POWER OUTPUT: 70 watts per 
channel (stereo), 180 watts (monaural) 
minimum RMS into 8 ohms from 20 Hz 
to 20 kHz with no more than 0.02% 
total harmonic distortion. 

POWER BANDWIDTH: 5 Hz -50 kHz, 
3 dB. S /N: 120 dB (IHF A). RESIDUAL 

HUM & NOISE: 100 pV. INPUT SEN- 

SITIVITY & IMPEDANCE: 1 V/47 kilohms. 
INTERMODULATION DISTORTION (60 Hz: 
7 kHz, 4:1): 0.02 %. FREQUENCY 

RESPONSE: DC 100 kHz, +0 dB, -1 dB. 

Technics SE -9060. A rare combina- 
tion'of audio technology. A new standard 
of audio excellence. 

Technics Professional Series 
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PATRICK S FINNEGAN 

tit- Broadcast Sound 
Over Equalization 

The average broadcasting station 
contains numerous equalizers within 
its audio system. All of these serve 
useful purposes. But any good thing 
can be overdone. When equalization 
is overdone, a number of side effects 
and problems can result. So, let's take 
a look at some of these. 

PURPOSE 
The interconnecting wiring, tele- 

phone lines, and interfacing impe- 
dance irregularities all tend to pro- 
duce a poor audio response curve in 
the system. In the most basic sense, 
the equalizer is intended to compen- 
sate for these response deficiencies in 
the bandpass of the audio system. Be- 
sides the system itself, certain types of 
equipment, such as the tape recorder 
and transcription turntable, have re- 
sponse problems because of their 
special components. These two kinds 
of equipment require equalizers, which 
are designed into the units. In other 
cases, audio equalizers are used to 
compensate for system noise, such as 
in the wideband f.m. rf transmission 
system. 

Compensating for system or equip- 
ment bandpass deficiencies is not the 
only use made of equalizers. In pro- 
duction work, for example, the equal- 
izer is used to deliberately distort or 
reshape the bandpass or segments of 
the bandpass to produce special ef- 
fects, or to make the finished work 
sound the way the producer desires it 
to sound. 

In all these applications, the equali- 
zer or equalizers may be inserted at var- 
ious places in the audio path. When in- 
serted ahead of the deficient circuit, this 
is pre -equalization. And when inserted 
after the deficient circuit, this is post - 
equalization. Both types of equaliza- 
tion are used, and in many instances, 
both at the same time, as well as at 
intermediate points along the path. 

OVERLOAD 
Perhaps the first most serious prob- 

lem which can develop when over- 
compensation is done by the equal- 
izers is amplifier or system overload. 
This type of problem is more gener- 
ally associated with cases of pre - 
equalization, or when special effects 
are used in the production booth. In 
the more general case where equaliza- 
tion is needed, the system bandpass is 

m poor. The response curve shows a roll- 

Z 20 

" IO 

NORMAL 
AMPLIFIER 

GAIN 
GAIN ADDED BY 

EQUALIZER 

o 5K 10K 15 kHz 

The gain of the equalizer in the 
boost area of the bandpass is added to 
the gain of the amplifier. 

ing off at the ends, especially the high 
end. At this point in the path, the 
equalizer is inserted, and then ad- 
justed so that it presents a comple- 
mentary curve to that of the system. 
Besides this simple equalizer, other 
more sophisticated units may be used 
which allow adjustment of various 
bands of frequencies in the audio 
spectrum 

The net result of adding the equal- 
izer to the circuit is an increase in 
gain in the boost area of the bandpass. 
The amount of boost adjusted into the 
equalizer is added to the normal sys- 
tem gain at that point. There is little 
danger from overload if the bandpass 
of the circuit is very deficient at this 
point; there will be very little signal 
energy in the deficient area anyway. 
But when pre -equalization is done, the 
system to this point is not deficient, 
and there can be a considerable 
amount of signal energy in the boost 
region. The normal amplitude signal 
will be increased by the amount of 
boost. Unless the deficient circuit im- 
mediately follows this boosted signal, 
any amplifiers that follow can be seri- 
ously overloaded.. 

The amplifiers which immediately 
follow a pre -equalized signal circuit 
must be operated carefully. Much de- 
pends upon the normal operation of 
these amplifiers and the amount of 
headroom available. If the headroom 
is not adequate, the high level signals 

Some different 
types of distortion 
are due to 
amplifier stage 
overload. 

in the boost area of the bandpass will 
drive the amplifier stages into non- 
linear operation or saturation on sig- 
nal peaks. Saturation will clip signal 
peaks, and if the boost is high enough, 
the stage may also be driven into cut- 
off on the negative peaks. All these 
generate various forms of distortion. 
and so should be avoided. 

TAPE SATURATION 
The audio tape recorder must use 

equalizers in both the record and the 
playback units to overcome deficien- 
cies of the head, tape, and to over- 
come system noise. Pre -equalization 
will be used in the record unit, while 
post -equalization is used in the play- 
back unit. The pre -equalization of the 
record unit is intended to overcome 
the poor high frequency response of 
the record head and the tape, and to 
help boost the upper end of the curve 
above system noise. 

The curve presented by the record 
unit equalizer is essentially a pre -em- 
phasis curve, that is, one which shows 
a rapidly rising gain with increase in 
frequency. The boost at 15 kHz is con- 
siderable. In normal program audio, 
although there may be a high fre- 
quency component present, the energy 
is not too great. A normally adjusted 
equalizer and sensible input signal lev- 
els can handle this without difficulty. 
But if the signal has high energy con- 
tent, such as a sine wave tone, or if 
the equalizer is misadjusted, the signal 
in the boost area can drive the head 
and the tape into saturation. This is 
very similar to an audio stage 
being driven into saturation, and it 
will produce similar results in signal 
quality and distortion. There is still 
another side- effect; highly saturated 
tape is difficult to erase. 

A tape recorder has its own idio- 
syncrasies. This is especially true when 
we use sine wave tone to dynamically 
align the heads and adjust the equal- 
izers. The method most generally used 
is to feed sine wave tone into the rec- 
ord unit and then observe the output 
of the recorder after it has been re- 
covered from the tape, adjusting the 
head or heads and equalizers to obtain 
the best results. As anyone knows, 
poorly aligned heads will produce a 
very poor response curve. Problems 
can arise if the heads are out of ad- 
justment, and the engineer overcom- 
pensates with the record equalizer to 

AMPLIFIER (NON- LINEAR) (SATURATION AND CLIPPING) 
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Drive a drill with a 125 -watt audio amplifier? Of course you 
wouldn't. But we did...to prove a point. Our Tech -crafT TCB -125 
professional amplifier drove the drill for a solid week, 
continuously, even though we repeatedly clamped the chuck to 

overload it. Feeding an induction motor like that is one of the 
toughest torture tests you can give an amplifier, yet it drove the 

drill through a 2x4 again and again...thanks to our current 
limiting circuit which protected it from harm even under adverse 
overload. Crazy? Not if this unusual test convinces you that at 
Bogen, RELIABILITY is NUMBER ONE. 

If it can handle a drill, you can be positive that a Tech -crafT 

amplifier can handle any speaker load under virtually any 
conditions...beautifully. The performance specs include 
frequency response within t i db from 20 to 20,000 Hz at rated 
output power...and total harmonic distortion less than 1% 

from 25 to 22,000 Hz, also at rated power. 
What does it take to produce a line like Tech- crafT? A 

company like Bogen. 
The Tech -crafT Professional Series incorporates all the 

knowledge and skill we've acquired during 45 years in sound. 
Yet it isn't encumbered by any earlier design concepts. We 
developed the entire series at the some time, using the latest 
state -of -the -art technology. It includes active mixers and mixer - 
extenders, single and dual channel power amplifiers, mixer- 
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power amplifiers, graphic equalizers, a compressor, line 

amplifier, and a wide range of accessories. 
They are designed with unsurpassed features and 

specifications for todays sophisticated requirements, highest 

reliability and total system compatibility. We believe they offer 
the finest values in professional sound equipment. 

Availability? Who but Bogen delivers a line like this from 
stock? 

One last point. The drill we drove was made by another LSI 

division, National Twist Drill and Tool. Theyre tops in their field, 

too, and we mention it to emphasize the vast technological 

resourcesthat stand behind usas part of a S I billion corporation. 

For more information, please write or phone us. 

Tech-crari 
PROFESSIONAL SOUND by 

BOGEN= 
A DIVISION OF LEAR SIEGLER. INC 
P O Box 500. Paramus, NJ 07652 
201 343 -5700 



CUT ONLY 
EQUALIZERS 

The Model 4004 is a one - 
third octave audio equalizer 
for professional sound rein- 
forcing applications. High 
reliability components are 
used throughout. As a pas- 
sive device, no noise is in- 
troduced. All filter sections 
are designed for low distor- 
tion and there is NO HARD 
CLIPPING at high level. 

PaZONt 
X,uGr1Ì0ÉR 

FEATURES: An all passive one -third oc- 
tave equalizer. High reliability. No noise. 
Low distortion. No hard clipping. Full 
15dB cut on ISO one -third octave centers. 

Full double -tuned constant -K filters, 
63 Hz through 12.5 kHz. High -cut and 
low -cut adjustable finishing filters. 
Mil -spec sealed potentiometers. Stan- 
dard 600 ohm line terminations. Bi -amp 
output option with plug -in crossover net. 

Standard 19" relay rack, 31/2" height. 

MO-737310) 

E.Q .r, d1E.3 
The Series 4200 Cut Only 
Active Equalizers have been 
carefully designed and pat- 
terned after the well known 
Series 4000 Active Equal- 
izers. All negative feedback 
circuitry around the latest 
integrated operational am- 
plifiers assures high linear- 
ity and stability. 

\Okkic, 

FEATURES: 271/3 octave bands on ISO 
centers from 40 Hz through 16 kHz. 0 
to -15 dB of cut on continuous calibrated 
control. Variable high -pass filter from 
20 Hz to 160 Hz with 12 dB /octave roll - 
off. Unity to + 10 dB of makeup gain. 
Filter Q optimized for best summation 
with adjacent bands. Noise guaranteed 
to be -92 dBm or better. EQ IN/EQ OUT 
switch on front panel PLUS OPTIONAL 
CROSSOVERS FOR BI- AMPING! Dual 
buffered outputs for bi -amp operation. 
Accessory socket to permit insertion of 
12 dB /oct. or 18 dB /oct. low level cross- 
over for bi -amp outputs. 

instruments, incorporated 
PHONE AREA 512/892 -0752 P.O. Box 698 AUSTIN TEXAS 78767 
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make up for the deficiency. Although 
the output of the system may be poor 
because the record and playback heads 
are not in exact alignment, so long as 
the record head and tape are in good 
contact, the full signal will go onto 
the tape. That highly boosted signal 
from the overadjustment will cause 
the head and tape to saturate, with its 
various forms of distortion. 

Sine wave tone contains a much 
higher frequency energy content than 
does program audio, so input levels 
must be considerably lower in tone. 
If the input level is too high with tone, 
the tape and head may be deeply into 
saturation, and the beautifully flat re- 
sponse curve obtained at the output is 
not a true curve of the tape system 
and it can be very misleading. This is 
why the signal level into the recorder 
should always be at least 10 dB below 
normal program levels for checking 
the response curve, and 15 dB lower 
is better yet if the noise problem is not 
too great. 

DISTORTION 
One of the more common effects 

which over -equalization can produce 
is distortion in various forms. When 
adequate signal is present in the cir- 
cuit and then given the additional 
boost by the equalizer, the following 
stages can be driven into non- linear 
operation on their input /output curves, 
positive and negative peaks may be 
clipped, or tape heads and tape may 
saturate. 

When a stage is driven into its non- 
linear region, the signal becomes dis- 
torted. The peaks might be compressed 
in relation to the rest of the signal. 
The compression may take place on 
one side of the signal only, resulting 
in unequal peaks. The output signal is 
not a true replica of that which went 
into the amplifier and is thus distorted, 
besides having harmonic distortion 
added. 

Saturation of a stage or tape clips 
the signal peaks. This is a more seri- 
ous form of distortion since the peaks 
are not merely compressed -they are 
lopped off! Besides seriously distorting 
the waveform, a very rich supply of 
harmonics are generated. The flat top 

Clipped signal peaks can create 
transients, and these transients can 
create more overloading down the 
chain. 
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r first 
dull- function 

one-inch 
8-track? 
MOVE ON UP to the one -inch scene with the world's very 
first full- function one -inch eight track: the Otari MX -7800. 
If you've been holding back because you couldn't find a 

one -inch eight -track that could cut it, then check out 
the MX -7800. 

Its got it all. And, it sells at a price you can afford. 

Constant tension for improved tape handling and t ghter 
timing, plus dynamic braking for reduced tape shook. 

Full remote synchronous reproduce for overdubbing 
on all eight tracks, plus record punch -in without 
clicks or pops. 

Automatic monitor switching matches input or tape 
to proper mode: record, reproduce, or sync. 
No knob -throwing or switch flipping. 

30/15 ips dc capstan servo and varispeed playback 
with coarse and fine controls on transport 
and remote control. 

Remote tape timer with LED readout (minutes. 
seconds, tenths) for precise time location. 

Remote return -to -zero saves time in 

mix down. 

Rapid access to electronics and transport, 
plus built -in oscillator for fast set up. 

Improved reliability with FET switching and 
rugged construction. 

Write or telephone for price, delivery, and literature. 

Otari Corporation 
981 Industrial Road, San Carlos, Calif. 94070 
(415) 593 -1648 TWX: 910- 376 -4890 

MANUFACTURED BY OTARI ELECTRIC CO TOKYO JAPAN 
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peaks can cause further trouble down 
the line in the form of transients and 
ringing. When transients do occur, 
these can cause additional overloading 
in themselves. 

There is yet another by- product of 
all this. Whether it is non -linear oper- 
ation or outright clipping, conditions 
are now present which will allow inter - 
modulation distortion to occur with 
program signals, further deteriorating 
the audio quality. 

OTHER PROBLEMS 
The system gain is changed at the 

point the equalizer is inserted, regard- 
less of whether it is pre- or post - 
equalization. The gain at the amplifier 
which follows the equalizer is the nor- 
mal gain of the amplifier plus the 
boost provided by the equalizer. This 
combined gain varies with the adjust- 
ment of the equalizer and the area of 

When tone 
levels into the tape 
recorder are too 
high, saturation 
will produce a flat 
(but false) output 
response curve. 

the bandpass the equalizer is set to 
correct. When the equalizer is set very 
high, as in an overcompensation situa- 
tion, the gain of the combination in 
that frequency area is very high and 
the circuit is very sensitive. Condi- 
tions are set for problems to develop. 
Very strong signals, for example, can 
shock that sensitive circuit into oscilla- 
tion. This may not be a sustained os- 
cillation, but may occur only on peaks. 
This is a form of distortion, although 
we may consider it as spurious inter- 
ference. The oscillation and frequency 
depend upon the components and set- 
ting of the equalizer and may not be 
at the frequency we would expect. Be- 
sides that, the oscillations can create 
beats with the program signals and 
further clutter up the quality. 

NOISE 
Noise problems can also be created 

STL Offers The Most 

Complete 8elect ion 
Of Test Tapes Available Anywhere 

If you are looking for precision test tapes. lock no further. 

STL can serve all your needs with tapes in 2 ". 1". 7" ''" 
and 150 mil cassette sizes. Alignment. flutter and speed. 

level set. azimuth and numerous special test tapes are 

available giving you the most accurate reference possible 
in the widest ranges of formats. Also available is the au- 

thoritative Standard Tape Manual, a valuable data book for 

the audio tape recordist. engineer or designer. This prac- 

tical and much -needed reference source is compiled by 

Robert K Morrison. an international authority in this field. 

Write or pnone for fast delivery and lurt,'e ^`o matron. 

©T] STANDARD TAPE LABORATORY, Inc. 
26120 Eden Landing Road / #5 / Hayward, CA 94545 
(415) 786 -3546 
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or emphasized by over-equalization. 
This is more generally associated with 
post -equalization, but not always. If 
the equalizer /amplifier /gain combina- 
tion is very high because of maladjust- 
ment and the program signal in the 
equalized area is very weak or non- 
existent, circuit noise will be amplified. 
This can seriously erode the system 
signal -to -noise ratio. Some circuits 
have a normally high noise factor any- 
way, for example, tape, telephone 
lines, and so forth. But other circuit 
problems may be creating noise levels 
that are higher than normal, such as a 
noisy resistor, capacitor, transistor, or 

SYSTEM CURVE 
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NOISE 
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The boost area of the equalizer will 
also boost the noise in that area of the 
bandpass. 

strong rf fields around a transmitter. 
Without a reasonably good signal in 
that area of the bandpass, the noise 
will be amplified considerably. Lack 
of signal response, however, is often 
the very reason we attempt to over- 
compensate with the equalizers and 
create more problems than we cure! 

Pre -equalization can also create 
noise problems. To prevent the various 
forms of distortion we discussed ear- 
lier, the operator may reduce the gain 
of the system that follows the equal- 
izer. This action will keep the signal 
peaks in the boost area from over- 
loading amplifiers, but the non- equal- 
ized portion of the signal is now at a 
much lower level. So consequently, 
the signal -to -noise ratio in that part of 
the bandpass will now suffer. 

RECAP 
Equalization of audio systems is 

both necessary and desirable. But we 
must be careful not to overdo it. 
Over -equalization can create many 
side effects that can outweigh the de- 
sired results we had hoped to obtain 
with equalization. 



this dbx 216 comes with 
pre-assembled cables and connectors 

and a free spare plug -in module 

something to think, about 
if you've ever wired in a Dolby M 16 v 

"noise elimination 
dbx. Incorporated 
71 Chapel Street 
Newton. MA 02195 
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NORMAN S CROWHURST 

Theory & Practice 

Putting It All Together 

Some people would like to think 
that they know it all, and can trot out 
answers as required. A related attitude 
is the expectation that every question 
must have just a simple, direct answer. 
In last September's issue, the letter 
from Harrison J. Klein, Chief En- 
gineer of a radio station in Seattle, 
and my reply, drew responses from 
all over the world. As I write this, I 

have just received a comment from 
Australia. 

In the last column, I discussed what 
quadriphonic sound can add to the 
two- channel variety of stereo, merely 
as a matter of principle or basic the- 
ory. What most people want to know 
is how to install properly quadriphonic 
equipment in their rooms at home, 
where they plan to do their listening. 

Your intercom must work everytime. every show. 
Our intercom is known for reliable communication 
under the most critical conditions. Portable and 
permanent in single or 2 channel wired systems can 

interconnect with 
existing intercoms. 
TV cameras or Telco 
lines. No problems, 
just solutions 
from clear -com. 

(( Cleor -Com -ÿ J Intercom systems 
759 Harrison Street. 
San Francisco. Ca 94107 
(415) 989 -1130 
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The point is not to follow set rules 
blindly, but to understand the basic 
principles that make the rules work. 

From what I have already said, in 
the well- damped, or "dead" room, 
there is little problem. Just find places 
for the four loudspeakers, using a 
type that radiates in as diffuse a man- 
ner as possible so all the loudspeakers 
can be heard from any part of the 
room. 

But plushly furnished rooms are not 
the predominant type. Audiophiles 
also want to have good reproductions 
in a room which is full of reflections. 
Perhaps quadriphonic is of doubtful 
advantage to them. But how is some- 
one with such a room to play record- 
ings or programs that are issued only 
in quadriphonic sound? 

That is a good question and per- 
haps worthy of some further thought. 
What are the extra two channels sup- 
posed to do? Primarily they were seen 
necessary to provide ambience, that 
sense of being surrounded by the pro- 
gram. This was mainly needed in the 
"dead" room environment. The live 
room has its own ambience. 

But those extra channels can do 
more than that. Even as a means of 
conveying ambience, they can supply 
the impression of quite a variety of 
different rooms. And they can also pro- 
vide new effects, such as sounds origi- 
nating from the back of the room, or 
auditorium as well as at the front 
where the stage usually is situated. 

REFLECTION 
When I discussed two- channel ster- 

eo, I looked at ways to use the reflec- 
tive properties of the room, rather 
than have them fight you. Can we do 
the same with 4- channel? Why not? 
Let us think about what reflection 
does. 

You must have been in a room 



where one whole wall, or most of it. 
was covered with mirror, or perhaps 
more than one wall. What is its visual 
effect? It makes the room look twice 
as big, doesn't it? A glass mirror also 
makes a very good sound reflector at 
all frequencies, so the aural effect 
matches the visual effect. 

If the rest of the room is furnished 
absorptively, the effect is consistent 
with what you see. But how about re- 
production? You have no way of mak- 
ing sound seem to come from the 
looking -glass room" do you. Or do 
you? Maybe that is worth thinking 
about. 

You cannot get loudspeakers over 
into the looking glass room, it is true. 
But maybe you could direct loud- 
speakers in such a way that you hear 
them predominantly after the sound 
has been reflected by the mirror. How 
you would use that effect may take 
some thinking about, but it is an idea. 

However that is a rather special 
case. There must he a great many 
more rooms where all the walls, floors 
and ceilings arc more reflective than 
they are absorbent, for which I de- 
scribed some ways of treating for 2- 
channel stereo. Can we just double up 
on that, to get 4- channel stereo? 

WHERE TO PUT IMAGE SOURCE 
If you are going to rely on reflec- 

tions, as in the case where we used 
units in the end of a console to direct 
sound at the walls, to produce an 
image source for each loudspeaker, 
then you need to think about where 
each such image source needs to be, 
to make the composite system. 

What if you point a loudspeaker 
unit - and in any of this "pointing" 
we must be thinking about units with 
an appreciable degree of directionality - into a corner? You are pointing it 
into a right angle convergence be- 
tween two walls. It will not produce 
an image along the diagonal formed 
at the corner, because that is not how 
reflection occurs. 

What it will produce, academically 
at any rate, is two images, one from 
each wall. Thus if your unit is two 
feet from each wall, pointed into the 
corner, there will be an image two 
feet behind each wall, produced by 
the same loudspeaker unit. This means 
that, provided the distance is not too 
great, the apparent source will be mid- 
way between these two images. Where 
is that? 

If you join the two image sources. 
you will draw a line right through the 
corner where the two walls join. Thus. 
by this means you cannot really push 
the sound back much, as you did 

when you directed the sound mainly 
at one wall. 

The other useful trick, with 2 -chan- 
nel sound, was to use open- backed 
loudspeaker units, instead of closed - 
back pressure radiators. Forgetting 
about reflections for the moment, if 
you place yourself equidistant between 
two closed -back units fed with single - 
channel sound, the apparent source 
will be mid -way between them. 

Now, you move yourself away from 
that equidistant position, and you be- 
gin to receive more sound energy 
from the nearer unit, with the result 

that the apparent sound source moves 
from midway, toward the nearer unit. 
That effect is present even in a well - 
damped room with few reflections. 
Reflections complicate it, confuse the 
sound. 

Now consider using two open - 
backed units, angled in so that your 
first listening position is equidistant 
from both of them and they both face 
you directly. From that one position 
the effect will be not unlike that with 
the closed back units, because the 
sound you hear will come directly 
from the front of each. With equal 

NEW FROM LEADER 

The 30MHz Dual 
Trace Scope with 
Delay Line. 
Warning lamp for 

uncalibrated condition. 
5" P -D -A CRT 

120nS delay line. Trace rotation. 

Lever 

input 

1.11.C.'49 1.11.C.'49 m DUAL . . E oz ,,.,.0 /ti 

1` V V t¡ * " switches. 

type 

5mV sensitivity. 
Single shot 

trigger. Add & subtract mode. 

20nS /cm 
sweep. 

High Sensitivity. P -D -A 
CRT. Single Shot Trigger. 
Model LBO -520 ... $999.95 with accessories 
See your distributor or write direct for details. 

151 Dupont Street, Plolnvlow, N.Y. 11803 
(516) 822.9300 

In Canada Omndron a Ltd . Montreal. Quebec 

When quality Counts 

LEADER 
Instruments Corp. 
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intensity, single- channel sound, the ap- 
parent source will again be midway 
between the units. 

Now think of what happens when 
you move aside. First of all, consider 
the sound from one unit; then we will 
think about two, and later we can get 
to four. When you are directly in 
front of an open- backed unit or direct- 
ly behind it, the sound -wave particle 
movement is longitudinal, directly 
back and forth along a line from your- 
self to the loudspeaker. 

When you put yourself edge -on to 
such a unit, the particle movement is 

also edge -on to a line from you to the 
unit. While you moved 90 degrees of 
a circular trip around the unit, the 
particle movement has turned 180 de- 
grees. Now consider what this means. 
for moving just a little way off axis. 
It means that if you move to the right. 
the apparent source of sound will 
move to the left. 

So moving away from the middle 
position, the apparent source of the 
right loudspeaker, as you move to the 
right, will move to the left and the ap- 
parent source of the left loudspeaker 
will also move to the left. Thus the 
apparent position of the right unit 
will move in, toward the center, and 

the apparent source of the left unit 
will move out, further left. 

APPARENT SOURCE 
The combination will determine the 

apparent source. You are still moving 
closer to the right unit, so its apparent 
position will influence the combina- 
tion's apparent position more than the 
unit from which you have moved 
away. But the two effects offset one 
another so that the sound still appears 
to come from midway between the 
two units, which is the center of that 
side of the room, or thereabouts. 

If you now think of four units 
facing inward toward a central listen- 
ing position, or approximately so, then 
you have a means of moving the ap- 
parent source anywhere around the 
walls by changing combinations of 
relative intensity from the different 
units. The effect we have just described 
will mean that those same positions 
will hold when your listening position 
leaves its central location. 

But what about reflections, which 
are the real bane of highly reflective 
rooms? This is where the open- backed 
loudspeaker really gains the advan- 
tage. As previous studies have shown, 
the apparent position of sound depends 

Now - two great 
wow and flutter 
analyzers from 
BPI 

Both with 
the features, 
accuracy and 
reliability our 
wow and flutter 
analyzers are 
noted for .. . 

wow and flutter to 0.01%, speed /drift, monitor 
speaker, AC voltmeter and low cost. Also, the 
model 1600 features NAB, DIN & JIS weighting 
and a 1 millivolt f.s. AC voltmeter which can be 
used for signal to noise. 

You now have a choice and we know you'll 
WANT one. Write or give us a call and we'll send 
you our specs so you 
can choose yours. 

7853 Balboa Ave., San Diego. California 92111, Phone (714) 279 -3344 
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on the first, direct sound, and on its 
being reasonably stronger in intensity 
than reflected sounds. The problem 
with closed -back units is that sound 
intensity diminishes with distance on 
the inverse square law. 

This means that reflective surfaces 
may deliver reflected sounds not too 
much lower in intensity, on a dB 
scale, than original sounds. The confu- 
sion factor is high. But the open - 
backed unit has a reduction in particle 
movement that starts out on a cube - 
law reduction, or higher, until the ra- 
diation becomes longitudinal, which is 
the same as that of the closed back 
type. 

OPEN BACK DIAPHRAGM 
The open -back diaphragm moves 

more easily, moving more air, than 
the closed -back type, because the 
closed back unit first spends more of 
its energy inside the box, compressing 
and rarefying air that goes nowhere, 
than it does radiating sound outside. 
The open -back unit moves much 
more air out in the room, most of 
which is of this rapidly reducing am- 
plitude- with -distance, at angles other 
than longitudinal. 

Thus the listener is within this 
special intensity air movement, that 
gives the illusion of the direct sound 
source, while movements that get re- 
flected by the walls diminish to a 
level comparable with vibrations pro- 
duced by the closed back type. True. 
these reflected waves still produce ad- 
ditional reverberation. But it is such 
as to be characteristic of the room, 
and of lower intensity than the syn- 
thesized "direct" sound that gives the 
desired effect directly to the listener. 
wherever he may be located. 

The foregoing discussion has been 
somewhat idealized. It assumes you 
can place any kind of loudspeaker just 
where it will do the best job, which 
probably is seldom true. After all, 
rooms are primarily to be occupied 
for various purposes other than listen- 
ing to reproduced sound, so place- 
ment of the loudspeaker must suit the 
room, where doors and windows are 
located, and other little things like 
that. 

When you have four loudspeakers 
to place, finding a position, or four po- 
sitions, that will result in proper sym- 
metry may be difficult. So you may 
need to experiment, whichever type of 
loudspeaker you find best suited. But 
knowing what you are trying to do is 
always a big help. Which comes back 
to our first point. Understanding prin- 
ciples is always better than trying to 
follow rules or simple "pat" answers 
intended to "make things easy." 



MARTIN DICKSTEIN 

Sound With Images 

How To Produce An Audio -Visual Show 

Speaking of a/v programmers, as 
we have been doing for the past two 
or three months in this corner, here's 
just one more. Only this one is slightly 
different. 

Back a couple of months ago, a 
combined show /seminar was put on 
by AVL, manufacturers of program- 
ming equipment ranging from the 
"real- time" type which puts a tone on 
a second track of audio tape while the 
show is going on, to the very complex 
multi -cue memory/20 cues- per -sec- 
ond /digital readout type which has to 
be programmed "off- the -line" for full 
effectiveness. For three days, the equip- 
ment was demonstrated with a special 
show called Visual Experience, which 

kept the images hopping and dancing 
(literally, with a couple doing the 
tango across three screens) for some 
eye- and mind -boggling effects. This 
was followed by a two -day seminar 
under the auspices of the Institute for 
Multi -Image Education. The whole 
week's affair was primarily sponsored 
to provide those attending with a vis- 
ual experience of the capabilities of 
AVL's equipment, but the seminar was 
unique in that it offered a chance to 
find how to put together an audio- 
visual presentation and how to best 
make use of the potential that pro- 
gramming. at any complexity level. 
offers. 

The students included heads of the 

audio -visual groups of various in- 
dustrial organizations, an advertising 
agency, production houses. etc. To 
assist them with their education, they 
were given copies of a hard cover loose 
leaf book entitled The Experience. 
written by Robert E. Ertel, who also 
taught the material. The book (sub- 
titled "A Path To Multi -Image And 
Audio Visual Production ") has a 
rather extensive table of contents with 
section headings such as, "Whv Should 
You Produce A Show ?," "Preplan- 
ning," "The Script," "The Storyboard," 
"Photography," "Graphics," "Audio." 
and of course, "Programming," among 
others. The last two sections give screen 
formats and and a list of definitions 

You just can't duplicate 
our Duplicator (or our Transport) 

High speed ... low cost ... outstanding performance, 
they're all on our side. 

Our 2400 Duplicator and our 2600 Transport together 
provide the finest Real Time performance available, and 
at a price that can't be matched. 

From Original to Copies in 2 Easy Steps: 

2600 Transport 
Constant tension holdback extends head life and assures 
speed accuracy ... motion sense ... spill tape edit ... full 
function remote control. 

re 

2400 Duplicator 
Plug -in head assemblies for rapid format changes ... 
precision mount ferrite heads increase life at least 
1,000 and stabilize alignment ... all tape formats avail- 
able ... bin loop master ... stereo phase error and fre- 
quency response better than Real Time copies ... auto- 
cue /counter module available for programmed 
production runs. 

We'll Prove It 
We'll be giving free demonstrations at the April NAB 
show. Bring your master and we'll show you why our 
name is "Accurate." 

Or, write or call Bill Evans for details. 

qjj Accurate Sound Corporation 
114 Fifth Avenue / Redwood City, California 94063 / (415) 365 -2843 
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It's about time 
someone 

The Tangent Model 3216 
Professional Recording Console. 
Take a look at the specifications and 
the price ... you won't find any 
other consoles in the world that 
compare with Tangent. 

SPECIFICATIONS 

Total Harmonic Distortion . . .004% 
(I kHz. 20d0 output) 

Internlodulation Distortion .004% 
(a20 dB output) 

Signal -to -Noise -128 dB 
(Equivalent Input Noise) 

Frequency Response . 10 Hz -65 kHz 
(i 1 dB) 

T nose are typical sPec,flcat,nns 
measured y MODE RN RECORDING 
in Inc Hands-On Repart ", October 
197!. The unit reviewed was a 
Model 1202, which the Model 3216 

n,. ete, p<lo ance`leaner 
and 

PRICES 

Eight channels In a sixteen- 
channel mainframe . . . . 5,580 

Sixteen-channel mainframe, 
filled . . . . . . . . 8,940 

Sixteen channels in a twenty -four 
channel mainframe . . . . 9,540 

Twenty-four-channel mainframe, 
fiI1M . . . . . . . 12,900 

Twenty -four channels in a thirty. 
two-channel mainframe . 13.500 

Thirty- two-channel mainframe, 
filled . . . . . . . 16.860 

Tangent ... clean sound that won't 
clean your pockets. 

-tangent 
rrnaIC I onglneoring 
2810 South 24th Street / (602) 267 -0653 
Phoenix, Arizona 85034 

o 
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sound with images (cont.) 

and terms. In addition, to enhance the 
interest of the material further, each 
section is abundantly illustrated with 
both drawings and photographs at the 
left of each page of the hook wherever 
it was thought necessary. 

PREPLANNING 
In the section on Pre -planning. the 

subtopics discussed are: the audience. 
the facilities, and the medium. In the 
audience section. the material focusses 
on the vitally important questions of 
the age of the audience. who they are. 
their experience and knowledge of the 
subject matter to he presented. the 
question as to whether they were com- 
pelled to attend or came of their own 
free will. and the size of the group. 

The Facilities section discusses some 
of the subjects with which every audio 
visual person must he very familiar: 
the size. obstructions, screen size. pro- 
jection distance. power requirements 
and outlets, height of the ceiling. 
sound equipment, seating. etc. This 
leads into the next topic of what me- 
dium would he best to use- perhaps 
something as simple as a blackboard. 
a flip chart, or an overhead projector 
or the more involved film strip and 
film projector, slides, video, and screen 
format and multi -image presentation. 

PRODUCTION 
The Script section deals fully with 

the way to build a complete script 
from the beginning. Examples of how 
to organize the material to he included 
are given along with a discussion on 
bridging of topics. evaluating the out- 
come of the script presentation. and 
so on. Similarly, the Storyboard sec- 
tion gives a fully illustrated study on 
how to add visuals to the script. 

After this, the subject material gets 
really involved. First. under Photog- 
raphy, there is a discussion on slide 
formats -their shapes, how they go 
together on side -by -side presentation. 
how to shoot indoors, outside, on table 
tops, for multi- images or for pano- 
ramas. even a study on camera lenses. 
including an explanation of fragmen- 
tation, which consists of the very intri- 
cate process of shooting images in dif- 
ferent segments of the slide area. the 
variety of parts in precise locations on 
the slide forming a desired pattern such 
as animation when projected in a 

proper sequence by high -speed pro- 
gramming. Then, there's registration 
of slides, how to set up for multi -im- 
aging, and more. 

Graphics goes through a thorough 
discourse on making bar charts, graphs. 
lettering, proper size of image mate- 
rial, use of symbols. etc. 

The material on Audio goes into 
head and track configuration for multi- 
track work in either mono or stereo. 
recording procedures, mixing of music 
and sound effects (sfx) and gives spe- 
cific examples on how certain mixes 
can be made from different sources. 
editing and splicing of tape with ex- 
amples, and even provides some sources 
for material. 

The student is then taken to a "get- 
ting it together" session in which an 
explanation is given on how to set up 
trays, inserting slides to assure proper 
order in multi- projector showings, and 
finally into programming the show. 
Using AVL equipment for explanatory 
purposes. examples are given of how 
to produce the desired action of im- 
ages on the multi- screens. Upon com- 
pletion of the course. the attendees 
are then equipped to present to their 
superiors the philosophy of multi - 
imaging using a multi- projector and 
multi -screen presentation. according to 
Mr. Ertel's methods. The decision, of 
course, still to he made is when to use 
this sometimes overwhelming visual 
experience, and when to remain at the 
one -image, one -projector. manually - 
controlled show stage. 

This last question was a problem 
some of the attendees expressed over 
lunch one day at the session. A few of 
the people wondered if there were 
some guideline which they could use 
to judge when to go up or down in 
number and speed. Another person 
wondered about compatability between 
the units used in the course and those 
of other manufacturers. Still another 
asked about using the drums with 140 
slots and how this would work in 
multi -imaging. Each question and solu- 
tions were discussed among the at- 
tendees and the representatives of 
AVL, hopefully to everyone's satisfac- 
tion. All in all. it was an interesting 
session. 

FIFTEEN PROJECTORS 
AVL then set up a similar show us- 

ing 15 slide projectors (six on the left 
screen, six on the right, and three in 
the middle), at a brand new company 
in New York which will handle the 
AVL line of equipment. When Audio 
Visual Workshop had its housewarm- 
ing party, the guests packing the large 
facility saw the equipment do its stuff. 
Charles Spataro, who hosted the party 
and runs the show at the new com- 
pany, invited everyone to sec the show. 
the equipment, his stock of rentable 
devices, and his facility for program- 



ming shows in his demonstration room. 
He sells equipment, has a fully staffed 
audio visual repair department, and 
can do just about everything in the 
a/v business. This service of program- 
ming multi -image shows is rather 
unique, and can he rented when nec- 
essary. The purchase of a proper play- 
back module will then permit the show 
to go on the road. Charlie can he 
reached at 333 W. 52 St.. N.Y. 10019 
and 212- 245 -5020. 

Incidentally, as long as I was dis- 
cussing slides and multi -images. I 

thought I might mention that Berkey 
K +I. Custom Services in New York 
City, has produced a process whereby 
they can get 16 slides shot on a super 
21/4 x 21/2 in. slide, called super- fiche. 
to show not only what's on the slide 
itself, but also what is on the mount. 
This is an easy way to keep track of 
slides in a multi -slide storage system. 
Projecting the full slide on a square 
screen will show in some detail which 
slide shows what and makes it easier 
to pick slides for presentations. Maybe 
even the whole slide can he shown 
with its 16 separate images. Think of 
how this would work in a fast pro- 
gramming sequence. 

ONE OF THE 
REASONS SHE 
CAN WORK SO 
WELL AS PART 
OF A TEAM... 
IS BECAUSE 
SHE LEARNED 
TO WORK THAT 
WAYAS PART OF 
A PLATOON. 

Guard and Reserve units are more im- 
portant to national defense than ever 
before. As the only alternative !o larger 
and more costly active forces, they must 
maintain a high level of readiness. To be 
ready, teamwork and team spirit are vital. 
which is why Guard and Reserve leaders 
try to instill these qualities in their people. 

This sense of pulling together also 
comes in handy in the business sector. As 
a matter of fact, a lot of what Guard and 
Reservists learn at their part-time military 
jobs can be applied to the civilian business 
world. 

These local Guard and Reserve units. 
from coast to coast, make up nearly 30% 
of our defense force at a fraction of the 
cost of similar active forces- another 
good reason for joining the 330,000 other 
employers who have signed a Statement 
of Support for the Guard and Reserve. 
Why don't you take the first step and ask 
for a Statement of Support. Write to Em- 
ployer Support. Arlington. VA 22209 

A Pubic Samce or Magatne 
6 TM Adrer4vn7 CounW 

You 

While other 
manufacturers have been 

busy selling their studio 
condenser microphones, the 

engineers at Beyer have been 
doing something far more 

important- perfecting them! 

0 the llave t Before a prodactoryuct leaves 
to er , it has 

be perfect. 
No bugs. No flaws. 

wait The Beyer studio o condenser microphones are 
designed to give an exacting 

something 
really_ 
goo 

MC714 
Cardioid 

reproduction of even the 
slightest variations, boasting 
a transient response second 

to none. 
And with 50 years 

experience manufacturing 
microphones, Beyer knows 

the importance of versatility. 
for this reason, the Beyer 
48V phantom condenser 

microphones have one 
pre -amplifier /shaft and four 

interchangeable heads: 
2 omni's and 2 cardioids. 

The choice is yours. 
If you think you're 

ready to work with the 
best, stop by your local 

Beyer Dealer and ask for a 
presentation. 

MC711 
Omni 

Beyer))) 
Dynamic 

A Member of the Hammond Industries Group 

MC713 
Cardioid 

155 Michael Drive 
Syosset, New York 11791 

(516) 364 -1900 
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Sometime before the 
sun comes up, you'll learn 

to love your MM-1200. 
Ampex gives you a lot of reasons to buy 
an MM -1200 multichannel audio recorder: 
capacity, fidelity, flexibility and reliability. 
The performance specifications alone have 
made this the best seller among professional 
multitrack recorders. 

But you'll find your own reasons for 
loving the MM -1200 you buy. 

Some morning, after a long session 
that dragged through the wee hours, you're 
going to realize just how many MM -1200 
features you used to keep things moving. 
How you used the electronic tape timer, 
plus search -to -cue, to save precious minutes 
of time. How you used the quick- change 

head feature to switch back and forth 
between 8,16 and 24 track work. The ease 
with which you employed the optional 
accessories such as the pure video layback 
head, synchronizer and variable speed 
oscillator to finish the audio portion of a 
video production. 

The same professional drive for perfec- 
tion that kept you going, kept our engineers 
working to refine an already- respected 
design. 

That's why you see so many MM -1200s 
in professional recording studios. Sooner 
or later, before the sun comes up, every- 
body learns to love an MM -1200. 

AMPEX 

Ampex Corporation. Audio Video Systems Division, 401 Broadway, Redwood City, California 94063, 415/367 -2011. 
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44-1u? New Products Ite Services 

DISTORTION ANALYZER 

True rms distortion analyzer/ 
a.c. voltmeter /low- distortion oscillator 
Model 339A Distortion Measurement 
Set is capable of making harmonic dis- 
tortion measurements as low as 0.0018 
per cent from 10 Hz to 110 kHz, in- 
cluding harmonics to 330 kHz. The 
set measures the from 0.01 per cent 
full scale to 100 per cent full scale 
( -80 dB to 0 dB) in nine ranges. 
Frequency resolution is two digits over 
the full range. Automatic set level and 
nulling is standard in the instrument. 
Accuracy claimed is ± 

1 dB from 20 
Hz to 20 kHz. As a low- distortion 
oscillator, the 339A provides a sine 
wave output from 10 Hz to 110 kHz. 
distortion claimed 0.0018 per cent. 
Mfr: Hewlett Packard 
Price: $1,900.00. 
Circle 54 on Reader Service Card 

POWER AMPS 

Basic amplifier Models CP120 and 
CP500 may be operated as two inde- 
pendent channels or as a single -chan- 
nel unit in bridged configuration. 
Model CP120 is rated at 61 watts per 
channel, 122 bridged; Model CP500, 
rated at 255 watts per channel, is 
capable of 510 watts output bridged. 
Model CP500M, variation of CP500, 
also includes true peak- reading meters, 
blown fuse indicator, and a thermal 
production indicator. The amps are 
designed for 4-ohm operation. Unique 
to these amplifiers is the patented 
PowerLockTm feature, which senses 
any large input signals that could 
cause prolonged clipping, then con- 
trols the output level during the period 
of time that would be otherwise be 
perceived as clipping distortion. Nor- 
mal music transients less than one 
msec. in duration are allowed to pass 
unaltered. Overload protection is pro- 
vided by three threshold settings. Other 
features include peak- stretching l.e.d.s 
and 1.e.d. drive circuitry, as well as 
relay load coupling. 
Mir: TAPCO 
Price:$339.00 - $779.00. 
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COLOR -CODED CABLE 

Easy circuit identification is pos- 
sible for PVC Signal Tape Cable by 
referring to a choice of ten colors 
repeated from reference edges. The 
flat flexible cable comes in widths 
from 10 to 60 conductors. Composi- 
tion consists of 28 (7/36) stranded 
tinned copper conductor, meeting UL 
requirements and VM -1 flammability 
standards. Insulation is 0.009 inch 
solid color self- extinguishing PVC. 
The cable is available in bulk cable 
in continuous lengths on reels, jump- 
ers cut to length and /or stripped and 
tinned at both ends, and harnesses 
terminated to printed circuit boards. 
connectors, etc. 
Mfr: Brand -Rex Co. 
Circle 56 on Reader Service Card 

WIDEBAND ELECTRET 
MICROPHONE 

A high gain, low noise amplifier 
powered by a single 1.5V size AA 
battery is contained in Model DX- 
30V electret condenser microphone. 
The cardioid mic presents either a 

600 ohm or 50,000 ohm output im- 
pedance to its load as required. Fre- 
quency response is 20 to 18,000 Hz; 
high or low impedance sensitivities 
are -48 dB or -62 dB. The unit is 
supplied with a 20 foot cable, 1 /4 -in. 
phone plug and on-off switch. 
Mfr: Mura Corp. 
Price: $69.95. 
Circle 57 on Reader Service Card 
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PRINTING! 

From the publishers of 

An in -depth manual 
covering every 
important aspect 
of recording 
technology! 

"John 
Woram 

has filled a gap- 
ing hole in the audio 

literature ... This is a very 
fine book ... I recommend it 

very highly..." - High Fidelity. 

And the Journal of the Audio Enginering 
Society said. "... a very useful guide for 

anyone seriously concerned with the 
magnetic recording of sound." 

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 that of a 
technical superman and a virtuoso knob -twirler. 
This is a difficult and challenging road. But John 
Woram's book charts the way. 

The Recording Studio Handbook is an indispens- 
able 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, Limit- 
ers 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 Record- 
ing Studio Console 

The Recording 
Session 

The Mixdown 
Session 

The 
Recording 
Studio 
Handbook 
by John Woram 
This hard cover text has been selected by several 
universities for their audio training programs. With 
496 pages and hundreds of illustrations, photo- 
graphs and drawings, it is an absolutely indispens- 
able 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, and there's a 15 -day money -back 
guarantee. 

rSAGAMORE 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 payment enclosed $ 
(In N.Y.S. add appropriate sales tax) 

Please charge my DMaster Charge 
DBankAmericard /Visa 

Account # Exp. date 

Signature 
(charges not valid unless signed) 

Outside U S A add $2 00 for postage 
Imm I W 



DRAFTSMAN /ENGINEER'S KIT 

More than 50 aids for the engineer 
or draftsman are included in Kit JTK- 
81, housed in an attache case. Among 
the drawing accessories are a portable 
drawing board. templates, curves, tri- 
angles, ruler, knife, magnifier, pens, 
pencils, as well as a 13 -piece precision 
drawing instrument set in a fitted vel- 
vet -lined case. There is a three -com- 
partment file in the lid of the carry- 
ing case for drawings and two addi- 
tional pockets on the front panel. 
Mfr: Jensen Tools & Alloys 
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CASSSETTE TAPES 

AMPEX C 90 3 w stachelte 
BASF Sludro C-90 
Fue EX C-90 
Maxell LN C-90 
Maxell UD C-60 
Maxell UD C-90 
Maxell UD C-120 
Maxell UDXL 1 or 1 C-60 
Maxell UDXL 1 or 2 C-90 
Memorex C-90 3 pk 
Scotch C-90 3 pk 
Scotch Master 2 or 3 C 90 
Sony C-90 
DKOCÓO 

TON D C-90 
1 DK D C-1801180 mrnulesl 
TIM AD C-60 
TDK AD C-90 
TDNADC 120 
MK SA C-60 
113K SA C 90 

REEL-TO-REEL 
MaxeoUD5060r1200tt 
Maxell UD 359011800 tt 
Matti! UDXL35-90B1180011 
Maxe0UD35-180i3600tt 10b-'I 
Scotch 212 11800 tt 
Scotch 20711800 n 
10K L 180011800 tt 

8-TRACK 
AMPEX 382 81 90 mrn 
Maxell LN 81 90 mrn 
Memorex 2 pi, 90 mrn 

Scotch 2 pk 90 min 

5499 tor 3 

2 39 
2 80 
1 99 

1 93 
2 84 
3 84 
24: 
347 

5 99 tor 3 

499 tor 3 

3 29 
1 79 

tx 
2 85 
1 62 
2 43 
3 3C 

1 9E 

2 86 

4 Jr 
49ê 
6 Cf 

12 9r 
3 79 
4 99 
4 E- 

14 
1 99 

3 99'- 
3? 

J & R Music World 
33 Park Row, N.Y.C. 10038 Dept. DB 

(212) 732 -8600 
MAIL ORDERS For shrpmenl wrtnre 48 hours send 
money order or certified check Two weeks delay 

e personal checes Please add S2 50 per order for 

.hipping & handling N Y S Residents add tax ':0 
O D 's ALL TAPES 100% GUARANTEED 

.ae - --e, 
Write for free tape catalog 

C 
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TIME ANALYZER 

Completely self- contained a.c. bat- 
tery operated one -third octave Model 
500 Acoustic Analyzer displays wide - 
band or weighted sound pressure levels 
in each one -third octave from 25 Hz 
to 20 kHz on a 13 by 31 l.e.d. matrix 
display with either peak or selectable 
averaging response. The reference 
level can be varied manually or auto- 
matically. The device displays reverb- 
eration time up to 10 seconds with 
10 msec. resolution for either 15 or 
30 dB decay, the decay plot graphed 
on the l.e.d. matrix and reverberation 
time shown on the digital display. The 
analyzer is equipped with a built -in 
pink noise generator that produces 
broadband noise for response measure- 
ment or octave -band noise for reverb- 
eration analysis. Also included are a 
keyboard control panel, two independ- 
ent memories, data and oscilloscope 
outputs, and a choice of microphone 
or line input. 
Mfr: Inovonics, Inc. 
Price: $2,750.00. 
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BASS DRIVERS 

Ruggedly designed Series PA 75 12- 
inch drivers encompasses four models, 
each tailored for a specific end use 
application -disco music, p.a., or stu- 
dio monitoring. All of the drivers 
consist of a heavy cast six -spoke frame 
capable of supporting heavy weights. 
coupled to an unusually large mag- 
netic structure. The gap length is large 
enough to accommodate large cone 
excursions. Heat dissipation is han- 
dled by materials similar to those used 
on automobile brakes; the precision 
edge -wound voice coil permits a nar- 
row air -gap that improves heat trans- 
fer to the magnetic structure. Bass 
models use a special aluminum bobbin 
for maximum heat transfer. Fiber and 
resin content in the cones have been 
individually proportioned to provide 
optimum frequency response and mini- 
mum distortion for the specific ap- 
plication intended for that model of 
driver. A titanium alloy dust cap ther- 
mally bonded to the voice coil pro- 
vides smoothly extended high end per- 
formance. All of the drivers are rated 
for power handling capacity of 150 
watts continuous sine wave power, with 
voice coil impedances of 8 or 16 ohms. 
Mfr: Forsythe Audio Systems 
Circle 63 on Reader Service Card 



M IXER; PREAMPLIFIER 

Offering three stereo turntable in- 
puts, DMX -1 mixer /preamplifier also 

contains a stereo tape deck and micro- 
phone inputs, each with its own vol- 
ume control. The mic input has its 

own equalizer. The portable compact 
unit also features complete program 
equalization in three bands, slide fad- 
ers, a headphone jack with an adjust- 
able volume control, program squelch 
for talkovers, and two sets of outputs 
with separate master controls. The 
back panel has an accessory jack for 
tape, reverb, or echo. A built -in pre- 
amplifier is capable of driving more 
than one high -powered amplifier. Pan- 
ning control is included. 
Mir: Audio Speaker Techtronics, Inc. 
Price: $575.00. 
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CONTROL ROOM MONITOR 

4L 

o 

A dome- shaped tweeter minimizes 
phase errors occurring in the Regency 
tapered acoustical line /semi -labyrinth 
loading stereo monitor loudspeaker. 
The unit is tri -amped for focus on 
power distribution. Additional fidelity 
is ensured through horn -loading and 
an aperiodic double chamber construc- 
tion, unique voice -coil form, six -edged 
wire winding technique, hi -temp bond- 
ing material, and liquid -cooling sys- 
tem. The aperiodic double chamber 
construction, together with magnetic 
liquid in the air -gap removes basic 
resonances. Other features include a 

staggered driver arrangement to con- 
trol diffraction effects, driver spacing, 
phase- corrected crossover design, and 
a telescopic dual tube for controlling 
resonance. Each speaker pair is audibly 
and symmetrically mirror imaged. 
M /r: Ku.stom Acoustics 
Price: $389.00. 
Circle 59 on Reader Service Card 

LITTLE RED MONITOR 

Compact Little Red Studio Moni- 
tors incorporate honeycomb wound air 
coils and mylar capacitors. Included 
are mid -frequency and high -frequency 
equalizers. The monitors are available 
not only in characteristic deep red. 
but in other colors, as well as wood 
finishes of epoxy Formica. Each unit 
weighs 45 pounds. 
Mfr: Audionrarketing Ltd. 
Price: $440 per pair. 
Circle 60 on Reader Service Card 

The easiest sound in the 
world to handle... 
Eight years of road experience went into making 
Northwest Sound's bass cabinets and horns the 
most portable on tour today. You also get a big 
quality edge in dependability and fidelity. 

Ask the Eagles, Neil Young, Joni Mitchell, 
Stephen Stills, David Crosby, or Graham 1V{4 
Nash. Or, write us for our free full -color 
brochure. 

NORTHWEST SOUND 
P.O. Box 3586 Portland, Oregon 97208 (503) 223 -1924 

Circle 26 on Reader Service Card 



CO 

MEASURE 

REVERB TIME 

IN REAL TIME. 

Instantly! 

RT-60. 
This easy -to -use 

instrument delivers pre- 
cise reverb time measurement in instant real time digital read- 
out No more chart recorder or time- consuming chart re- 
corder analysis. The RT -60 "s integrated circuitry incorpor- 
ates a one -third octave band pass filter system with fre- 
quency centers on 250.500.1000.2.000. and 4.000 Hz. It 

operates on self -contained ni -cad batteries Mounted in a 

rugged carrying case. the RT -60 weighs only 3.5 pounds. 
The dealer net cost. FOB San Diego. is lust $460. 
Write for your tree technical 
bulletin on the RT -60 - instantly! 

communicnrions 
company :; 

nc. 
3490 Noeu Street ..11110. 

San Diego. CA 92110 
Telephone (714) 297.-3261 
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Radio Tape 
for Professionals 

AC)/Th 

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

CASSETTES, C- 10 -C -90, 
With Açfa. Ampex, 3M tape. 

LEADER & SPLICING TAPE 

EMPTY REELS & BOXES 
All widths, sizes. - ( O \IPI 1111 \ "L FRU \t SIU( I. - 

For your catalog, call or write: Vito Ccppi 

IVRecording Supply Co. 
Div 01 1233 Rand Road 
Polyline Corp Des Plaines, IL 60016 
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TWO -WAY SPEAKER 
Precise selection of construction 

materials add to the efficiency of Model 
SB -4500 linear phase two -way speaker 
system. The wide -range cone tweeter 
is made of a synthetic resin that pre- 
vents air -leakage around the tweeter 
and supports it with high compliance, 
also acoustically isolating it from the 
cabinet. The voice -coil is made of 
copper -clad aluminum wire to increase 
conductivity and heat dispersion. The 
crossover network is designed for pre- 
cise waveform fidelity. The 10 in. 
woofer, 23/6 in. tweeter and wide - 
range drivers are placed to create 
linear phase response with even sound 
distribution. A light strong woofer, 
made of corrugated pulp, permits a 
response from deep bass up to 4 kHz, 
utilizing the cone's linear -phase range 
while leaving the midrange free of 
partial vibration and undesirable 
peaks. The woofer has been placed 
away from floor level to reduce boom 
floor effects. A vented cabinet en- 
hances bass reproduction. The system 
handles peak power up to 75 watts 
with 92.5 db /W /m efficiency. 
Mfr: Technics by Panasonic 
Price: $149.95. 
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TRANSIENT NOISE ELIMINATOR 

Recordings that are not badly 
enough damaged to discard, but have 
developed medium and small ticks 
and pops because of scratches, dirt, 
and imperfections can be brought back 
to serene clarity by using the Model 
7000 Transient Noise Eliminator. The 
device makes fine discrimination be- 
tween transient noise and music, filter- 
ing out undesirables. An 80 -600 mil- 
lionths of a second off -time minimizes 
the disturbance to the signal. Switch 
spike cancellation cancels out any 
noise introduced by the filtering ac- 
tion. A time delay of 40 millionths of 
a second avoids psycho- acoustic side 
effects. 
Mir: Burwen Research 
Circle 65 on Reader Service Card 

MICROCASSETTE 
Tiny 60- minute MC -60 microcas- 

sette, about one -sixth the size of a 
standard cassette, is compatible with 
Olympic, Panasonic, and Sony micro - 
cassette recorders, as well as with 
Lanier microcassette dictating equip- 
ment. Operating at 2.4 cm per second, 
the cassette delivers 30 minutes per 
side. It will be suitable for projected 
combination transistor radio /tape re- 
corders now on manufacturers' draw- 
ing boards. 
Mfr: 3M Company 
Price: $7.99 for two. 
Circle 66 on Reader Service Card 



CLEANER/DEGREASER 

- 

When used with an aerosol pulsa- 
ting attachment, Electro -Wash gives 
electronic equipment a penetrating 
scrubbing that simulates a more ex- 
pensive ultrasonic bath. The chemical, 
a concentrated blend of Freon sol- 
vents, penetrates, loosens, and washes 
away accumulated grease, dirt, and 
oxidation from even the most delicate 
parts. It is safe for plastics, evaporates 
quickly without leaving a residue, and 
is non -inflammable. The ingredients 
are designed to minimize pollution. 
An extension tube on the Vibra -Jet 
spray leads 12 inches into hidden 
crevices. 
Mir: Chemtronics, Inc. 
Price: 24 oz. can: $3.80. 
Circle 67 on Reader Service Card 

AUDIOFILE TROLLEY 

Obediently rollaround, the Audio - 
file Trolley, made of brushed matte fin- 
ished aluminum, will handle up to 400 
pounds of stereo and hi -fi equipment 
with a rack mount capability. Ampli- 
fiers, tuners, etc. are mounted with a 
system of nuts from the front: indi- 
vidual units may he removed at will. 
The unit includes a shelf for holding 
a turntable. 
Mir: Hammond Industries 
Price: $169.95. 
Circle 68 on Reader Service Card 

Put a benchtop 
DMM in your pocket. 

Only $169. 

Our new 8020A digital multimeter 
puts typical benchtop -type measure- 
ment capability in your pocket, your 
briefcase or your tool kit. And it puts 
true Fluke value in your hand. 

At only $169* the 8020A has fea- 
tures you won't find on any other mul- 
timeter, at any price. 

Features like 26 ranges for seven 
functions, including conductance that 
measures leakage to 10,000 Ma De- 
pendable CMOS LSI single -chip inno- 
vation, custom designed for the 8020A. 

It's only 13 ozs. of reliable, shock - 
resistant measurement perfection. All 
guaranteed for a full year, including 
specs and its NBS- traceable calibra- 

tion. 
Benchtop performance for $169* 

And Fluke's dedication to after -sale 
support, with service centers located 
worldwide for fast, cost -effective sup- 
port. A priceless combination. 

Call (800) 426 -0361, toll free. Give 
us your chargecard number and we'll 
put an 8020A in your pocket. Or, we'll 
tell you the location of the closest Fluke 
office or distributor for a personal feel 
for the best DMM value around. Put 
savings in your pocket too, and buy a 
"Ten-Pack" of 8020As for only $1521 *, 
and get ten for the price of nine! 

*U.S. price only. 

Command Performance: Demand the Fluke 8020A. a. 
o. 

1809 -7002 

FLUKE 
Circle 16 on Reader Service Card 
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PHANTOM -POWERED 
CONDENSER 

Versatile 48V Phantom- Powered 
Condensor consists of one preamp/ 
shaft and four interchangeable head 
capsules. The capsules include two 
omni -directional and two cardioid pat- 
terns, with one of each pattern incor- 
porating a windscreen. Power source. 
as an alternative to a 48V line, is 

available externally for both balanced 
and unbalanced operation. Also avail- 
able is a lapel clip -on condensor and 
its 18V power supply. 
Mfr: Beyer Dynamic 
Circle 50 on Reader Service Card 

AUDIO BEEPER 
FOR ALL AUDIO -VISUAL SYSTEMS 

FOR INFORMATION CALL OR WRITE C- TRONICS 
P.O Box 84. E. Brunswick. NJ 08816 (2011 254 - 9487 

Circle 42 on Reader Service Card 

"I Want To Work In the Record /Music 
Industry . .. Where Can I Get the 
Best Training ?" 

The ONLY School of its kind approved by the Cali- 
fornia Superintendent of Public Instruction, and ac 
creditated by the Accrediting Commission of the 
National Association of Trade and Technical Schools, 
and the NARAS Institute. 

Here is a sample of what you learn, 
AUDIO ENGINEERING -the theory of sound and the 

techniques of recording 
RECORDING WORKSHOP- microphone techniques /con- 

sole mixing /in -depth recording production 
MUSIC PRODUCTION -prepare and produce a session/ 

sharpen your professional ear 
MUSIC LAW -copyrights /contracts /relationship be- 

tween artist, manager, producer, record company 
BUSINESS AND FINANCE OF MUSIC -from artistic in- 

ception to retail distribution 
STU010 ELECTRONICS- become familiar with all elec- 

tronic aspects of the recording studio 
SYNTHESIZER PRINCIPLES -a working knowledge of 

electronic music 

DISC MASTERING -practical application of the mas 
tering process 

and Many Others .. . 

More than 500 Hours of Instruction in Our Own 
Studios wtih Everything from a 24 -Track Quad -Eight 
Board to the finest Neumann Disc Mastering Room. 

You Learn from our Many Experienced Instructors 
who are Successfully Active in the Industry, as well 
as from Highly Qualified and Respected Guest 
Lecturers. 
Call now for a free catalogue detailing the college, 
the courses, the instructors and tuition fees. You 
are welcome to visit us and sit in on any class. 
New Semester Begins June 12th! 

College for Recording Arts 
665 Harrison Street 
San Francisco, California 94107 
(415) 781-6306 

Circle 30 on Reader Service Card 

MODULAR PROGRAMMING 

Segments of a program can be 
given a label, stored and recalled in a 
bloc in the Basic A system, which 
uses modular storage. The system pro- 
vides for 4,000 schedule entries, ex- 
pandable in groups of 2,000. Features. 
include real -time event control, con- 
ditional control, and programmable 
audio on and off fade control for each 
audio source. Combined with the 1K 
ITC playback unit, the system oper- 
ates to furnish large capacity cartridge 
playback. 
Mfr: IGM 
Circle 51 on Reader Service Card 

LIVE MUSIC MIXER 

Sound reinforcement mixing board 
Trouper I Stereo is a stereo version of 
this manufacturer's Trouper I. Fea- 
tures include low -Z balanced input: 
high -Z input and in /out jack on each 
channel; pan pot for shifting the acous- 
tical image from left to right; echo 
send pan pot for switching the echo 
from side to side. Two built -in spring 
reverbs coincide and two sets of effects 
jacks furnish two more pannable out- 
puts. Input characteristics include 20 
dB of mic attenuation; monitor and 
echo sends; three -band graphic e.q.: 
solo switch; and input level control. 
Output features include House left 
and right level controls and outputs. 
monitor level control and output. In 
addition there are echo send /receive 
jacks, left and right; stereo headphone 
level controls and jack: two solid state 
I.e.d. vu meters providing average and 
peak reading information on individ- 
ual inputs and outputs through the 
solo system. 
Mfr: Uni -Sync. Inc. 
Price: Control module: $898: 

Expander: $838. 
Circle 52 on Reader Service Card 
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DISTORTION ANALYZER 

Multi- purpose Model 3000C dis- 
tortion analyzer features auto- nulling 
distortion measurement with the re- 
siduals of typically 0.002 per cent, 
isolated internal oscillator, true out- 
put power and line power consumption 
measurements, built -in 8 ohm loads 
and 4- channel capability. It has a 
square wave generator, RIAA attenua- 
tor, a.c. voltmeter, and digital read- 
out of all measurement results. Op- 
tionally available is an intermodula- 
tion distortion analyzer. 
Mfr: BPI Audio Test Instruments 
Price: $1,795.00. 
Circle 53 on Reader Service Card 
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441 New Literature 

REP DIRECTORY 

The 1978 directory, listing over 140 
local representatives and 1400 manu- 
facturers, available free from the South- 
ern California Chapter, Electronic Rep- 
resentatives Assoc., 2387 Craftsman 
Rd., Calabasas, Ca. 91302. 

LOW DISTORTION OSCILLATOR 

Brochure on the Fleximix System 
and the Trident low distortion oscil- 
lator with digital frequency counter. 
Mfr: Sound 80, Inc., 2709 E. 25th 
St., Minneapolis, Minn. 55406. 

MICROCOMPUTERS 

A 52 -page mail order catalog cover- 
ing microcomputers, accessories, soft- 
ware, parts, and literature: kits or as- 
sembled units. Mfr: Tandy Comput- 
ers, Dept. R7, P.O. Box 2932, Fort 
Worth, Texas 76101. 

CONSUMER ELECTRONICS 

Economic report on t.v., video sys- 
tems & games, radios, audio compacts, 
tape equipment, home computers, cal- 
culators, CB equipment. Graphs and 
tables showing dollar and quantity 
fluctuations. Good for school math 
use. Publisher: Electronic Industries 
Association, 2001 Eye St.. N.W.. 
Washington, D.C. 20006. 

MICROPHONES /HEADSETS 

Catalog describing a variety of mic- 
rophones, headsets, and accessories. 
Mfr: Mura Corp., 177 Cantiague Rock 
Rd., Westbury, N.Y. 11590. 

ELECTRONIC COMPONENTS 

Extensive, 104 page, catalog details 
about 10.000 items in electronic com- 
ponents or hardware. Mfr: Herman 
H. Smith. Inc., 812 Snedikcr Ave.. 
Brooklyn, N.Y. 11207. 

ELECTRONIC COUNTERS 

Specifications for counters ranging 
from "frequency -only" to high -speed 
universal and microwave counters are 
covered in a 6 -page brochure. Mfr: 
Hewlett -Packard Co., 1507 Page Mill 
Rd., Palo Alto, Ca. 94304. 

SEMICONDUCTOR ACCESSORIES 

Handsome 67 -page catalog with 
ring- binder holes gives very detailed. 
including diagrams. descriptions of 
heat sinks, coolers, insulators, and ac- 
cessories. Mfr: Thermaloy, Inc. P.O. 
Box 34829, Dallas, Texas 75234. 

PACKAGED SOUND SYSTEMS 

A four -page leaflet describes speak- 
ers and sound columns, including pho- 
tos of suggested applications. Mfr: 
Argos Sound, 600 S. Sycamore St.. 
Genoa. Ill. 60135. 

Q The flew Leader in DIGITAL DELAY 
For natural, unobtrusive sound reinforcement in any church, theater, or hall. 

For chorus, doubling, and echo effects in recording or broadcast. 
THE PROBLEM: Digital delay lines (DDLS) are the 
established standard for time delay, due to their high 
S /N, low distortion, long delays and wide bandwidth 
at all delay lengths. But DDLs have been too 
expensive for many applications. 

Analog delay lines have been accepted as a 

substitute because they provide some useful effects 
at a modest price. But their performance and flexi- 
bility are severely limited; frequency response and 
dynamic range deteriorate as delay length is 
increased. 

THE SOLUTION... DELTALAB DIGITAL DELAY 
DeltaLab introduces the Problem-Solver: a new high - 

performance DDL at a price comparable to ordinary 
analog units. It features: 

Three outputs with independently selectable 
delays. 
Delay lengths from 5 mS to 160 mS. 
Frequency response 30-15K Hz at all delay 
lengths, all outputs. 
No audible noise. (Dynamic range > 90 dB.) 
No audible distortion. (THD < 0.2 %, mostly 
pure second harmonic.) 
No audible side effects -hum, whistles, birdies, 
quantizing noise, or compander noise-pumping. 
Input and output levels adjustable from 0 to 
+24 dOm. 
Price: approx. $1200. 

WHO IS DELTALAB? In digital audio, experience 
counts. DeltaLab is a new consortium of engineers 
and scientists with a combined experience of over 50 
years in aerospace, digital electronics, and high - 

quality audio. Our previous designs (under other 
brand names) include some of the most respected 
products in audio today. 

For more information, including the name of your 
nearest distributor, write or call: DeltaLab Research 
Inc., Alt. Peter Tribeman (617) 458 -2545. 

DeltaLab ' esearch, 
25 DRUM HI ROAD, 
CHELMSFORD, .A$$,0182 qrr 

Available at Quality Dealers 

DeltaLab 
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The book 
that turns b messmen 
into best sellers. 
Many who've read it are now reaping the 
rewards. Because they've found that U.S. 
exports are a more than $100 billion a year 
business, that exporting creates both company 
profits and company growth, that U.S. goods 
have never been more competitive in 
international markets. Above all, they've 
found that, with the help available from 
the U.S. Commerce Department, selling 
overseas is no more difficult than selling at 
home. And this fact -filled book can prove 
the same to you. Send us the coupon today 
and start sending your products where 
the money is. 

ras. Department of Commerce 1 

The Secretary of Commerce 
U.S. Department of Commerce, BED SA 
Washington, D.C. 20230 

Please send mea copy of "A Basic Guide to Exporting." 

Name 

Title 

Company 

Address 

City State Zip 

A Public Service of This Magazine 
& The Advertising Council 



Editorial 
In March of this year, we attended the Audio Engineer- 

ing Society's 59th convention in Hamburg, Germany. As 
John Woram's Report From Hamburg reminds us, "... we 
are well on our way into a new era of audio technology, 
and there's no turning back." 

So, when we returned from Germany, we thought it 

would be a good idea to ask Ronald Ajemian to come 
back and tell us a little something more about the building 
blocks of digital audio. He obliged with the Anatomy of 
Digital Logic -Part II, and now we know a little more 
about digital logic. 

Will the recording session of the future be run by a 
computer programmer? Hopefully not, if we don't lose 
sight of The Lost Art of Recording. Author Arlen H. Smith 
looks back at a simpler era, when there was no such thing 
as "We'll fix it in the mix." He reminds us that, in many 
cases, simpler is better -despite the marvels of multi- track. 
So, before you're upstaged by a microprocessor, try some 
good old fashioned two-track stereo. You may he pleased 
with the results. 

We conclude with An Educational Postscript, in an 
effort to keep up to date with what's happening in school. 

J.M.W. 



"FOR THE FIRSTTIME 
RECORD PEOPLE AND 
MOVIE PEOPLE NAVE REALLY 
PULLED IT TOGETHER? 

Quincy Jones 



It's not surprising that 
Quincy Jones sometimes feels 
like he was born in a studio. 
He's performed on, composed 
for, or produced over a thousand 
albums. Right now he's finishing 
his first musical, Sidney Lumets 
version of The Wizard of Oz. 
The Wiz, starring Diana Ross. 

While Quincy is one 
Jones that's impossible to keep 
up with, we were able to catch 
him briefly to find out his views 
on the current recording scene, 
his latest work, and "Scotch'' 
250 Mastering Tape. 

' gedhih 

The only thing Dizzy 
Gillespie, Andy Williams, 
Peggy Lee, and Ringo Starr 
have in common is that 
they've all worked with you. 
How can you work in so 
many musical styles? 

..I don't get hung up in 
any bags. When I was studying 
in Paris. a teacher told me 
once. there were only twelve 
notes, so you should find out 
what everybody's done with 
them, because they're the same 
twelve notes that Palestrina 
was scuffling with. So I can live 
with the best of all different 
areas. I like that. you know. The 
menu is broad, man -eat 
everything: 

There are a lot of 
movie scores that have 
turned into some pretty hot 
albums lately, Saturday 
Night Fever, for example... 

You know why I think it's 
happening? It's just a guess... 
for the first time record people 
and film people are basically 
the same people and they've 
really pulled it together. 

Of all the films I did. the 
thing that bugged me the most 
was that we'd be in the studio 
and the music would boom 
down at you. and when you got 
to the theatre it was almost 
like a rumor. all the bottom end 
and the top end falls off. Then 
Dolby came along and they got 
A Star is Born. Star Wars. 
Close Encounters. and Saturday 
Night Fever. 

Those are successful 
record -wise because for the first 
time people actually hear the 
music in the track. really hear it. 
We've got a new kind of 
sound system now with Dolby. 
Emotionally it hits you from a 
place you're not even aware of:' 

Is it technically harder 
to achieve what you want in 
a musical as opposed to 
doing a score fora dramatic 
film? 

"Oh yeah, in The Wiz 
we've got choral things that go 
up to 80 and 120 voices. so to 
get a good lip sync we decided 
to use just two voices for guide 
tracks, almost like a Polaroid. 
Aftertheir mouths are moving 
in the right way. then we sit down 
and put the sweetening on the 
dance and singing numbers:' 

So the music is 
composed simultaneously 
with the filming? 

They've been sending 
me out dailies on videotape from 
New York because the color 
really turns me on. You get it at 
2 o'clock in the morning and 
look at the reel about ten times. 
You have to eat it. That's the best 
homework you can do for a film:' 

You're a big user of 
"Scotch" 250. Do you find 
that it has a clean sound? 
That's one of the things 
we've been selling the 
tape on. 

"That's right. 
"It's like with film stock. 

you know. When you've got 800 
people out there on a set. I don't 
care what happens on that 
performance. if it isn't recorded 
on camera. it's all over. And 
it's the same in the recording 
studio: everything else is 
superfluous. 

"No matter how great a 
song we get, or performance or 
balance or anything else, if that 
same thing isn't reproduced 
and captured on that tape, 
nothing we do means a thing. 

"That's why we stay with 
'Scotch:" 

"SCOTCH" 250 MASTERING TAPE. 
The tape the masters use. 

Circle 24 on Reader Service Card 

3 m COMPANY 

C.) 
C.) 



RONALD AJEMIAN 

Anatomy of Digital Logic 
Part II 

Continuing the flip-flop story, with the added dimension 
of Boolean algebra. 

N THE APRIL issue, we saw how logic gates work, and 
explained the operation of a simple flip -flop. Now. 
let's take a look at the operation of some other flip - 
flops. 

THE T FLIP -FLOP 
The T (toggle) flip -flop is one of the simplest types. It 

has one input and two output lines which change state with 
each trigger applied to the input (FIGURE 1). Either or 
both of the complementary outputs may be used. The T 
flip -flop has one drawback: the output state after a trigger 
pulse has been applied cannot be predicted unless the 
present state is known. 

TRIGGER 
PULSE 

T 

INPUT OUTPUT 

CONDITION 

BEFORE 

TRIGGER 

CONDITION 

AFTER 
TRIGGER 

0 0 Q 

0 0 
0 0 

Figure 1. T flip -flop with truth table. No e that Q + Q 

are the output symbols, and 1 + 0 are the (temporary) 
output levels. 

The first part of Ronald Ajemian's discussion of 
digital logic appeared in our April, 1978 issue. 



THE RS FLIP -FLOP 
The RS (Reset -Set, but usually referred to as Set- Reset) 

flip -flop is another bistable device. with two input lines 
and two output lines (FIGURe 2). The outputs are comple- 
mentary (that is, opposite in state), and change state in 
response to the states at the input. Two statements define 
the operation of the RS flip -flop: "Set to 1," and "Reset to 
O." Set to 1 means that an input signal (1) applied to the 
set terminal (S) switches the circuit's Q output to HI (1) 
(and the Q output to LO). Reset to O means that an input 
signal (1, applied to the reset input (R) switches the flip - 
flop to the opposite condition (Q = LO (0), Q = HI (1) ). 
Simultaneous inputs at both the R and S terminals are 
forbidden, since the flip -flop can never he in both states 
simultaneously. Therefore, the RS flip -flop is only used in 

situations which don't include simultaneous set and reset 
inputs. 

INPUT OUTPUT 

S 0 R S o] 
0 0 NO CHANGE 

0 0 

R 0 - 0 0 

UNDEFINED 

Figure 2. RS flip -flop with truth table. 

Figure 3. JK flip 

J O 

K 

INPUT OUTPUT 
I 

J K OTC 
0 0 NC CHAN 3E 

0 0 

with truth table. 

o 

-flop 

COMPLEMENT 

F AB 

A 

0 

0 

B 

0 

C 

Figure 4. Boolean expression for AND gate. 

AB 

0 
0 
0 

THE J -K FLIP -FLOP 

The commonly -used J -K flip -flop has two inputs and 
two outputs and no ambiguous states (FIGURE 3). When a 

HI is applied to the J input, the flip -flop is switched to a 

HI state. (Note that when we say that a flip -flop is in a HI 
(or LO) state, we are referring to the state of the Q out- 
put. Therefore, the (5 output is in the opposite state.) 

Now, if we apply a HI to the K input, the flip -flop is 

switched to a LO state. If we apply HI's at both the J and 
K inputs, the flip -flop switches to its complement (opposite) 
state. Most J -K flip -flops have two or more J and K inputs, 
and we will often see one J and one K tied together, to 
form a "clock" input. From my explanation so far, it 

should he clear that a series of pulses applied to the clock 
input will toggle the J -K flip -flop back and forth between 
its HI and LO states. Presumably, the clock input is inde- 
pendent of the individual J and K inputs, which of course 
continue to influence the flip -flop's output state. 

BOOLEAN ALGEBRA 
In Part I, we looked at the various logic gates and their 

respective truth tables. With these same logic gates, we 
can apply the laws of Boolean algebra. Boolean algebra 
comes from George Boole, an English university professor. 
In 1847, Boole prepared several papers describing his 
system of mathematical logic. Recognition came some 
ninety years later. when a Bell Telephone engineer devel- 
oped Boole's ideas into - as we now call it - .switching 
algebra. 

Book says that a statement may be considered to he 
true or false. A value of 1 designates the true statement; a O 

indicates a false statement. We can represent either state- 
ment by any letter of the alphabet, in the following manner: 
A = 1 = true, A (read, "not A ") = O = false. Going one 
step further, we can discard the "true /false" connotations. 
and simply say that A and A are opposites. Therefore if 
either of them is 1, the other is 0, and vice- versa. And 
now, we can apply a little Boolean algebra to the five basic 
logic gates described in Part 1. These are the AND. OR. 
NAND, NOR and exclusive -OR gates. 

A B A+B 
0 
o 

0 0 
A F=A+B 

0 B 

Figure 5. Boolean expression for OR gate. 

A B AB 
1 -AB 0 0 

9 0 

0 
O 

Figure 6. Boolean expression for NAND gate. 

A 

0 

0 

B 

0 

0 

Figure 7. Boolean expression for NOR gate. 

A+B 

O 

0 
0 

Figure 8. Boolean expression for Inverter Amplifier. 
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I ? . THE EXCLUSIVE- OR GATE SYMBOL 

Figure 9. Combinational logic circuit for the 
Exclusive -OR gate. The Exclusive -OR gate is 
constructed from a collection of inverters, AND gates, 
and an OR gate. From the truth table, note that 1.1 =0. 

The Boolean expression for the AND gate, with two 
inputs, A and B, and one output, F, is, AB. This is done 
by multiplying A and B, giving us F = AB, or simply, AB. 
(FIGURE 4) (The output of a three -input AND gate would 
be ABC, and so on.) Note that the resultant value of AB is 

equal to I only when A =1 and B = 1, simultaneously. 
The OR gate is represented by the addition sign ( +). 

Therefore, the expression "A or B" may be written as 
A + B (FIGURE 5). Note that the right hand column of the 
truth table gives the logical value of A +B, and that this 
value is 1, whenever one or more inputs equal 1. 

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 one. 

User reports... "It is a big improvement over what we 
used to use, or anything else on the market today." 

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

Call today or write for brochure. 

GARNER INDUSTRIES 
4200 N. 48th St., Lincoln. NE 68504. Phone: 402- 464 -5911 
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Figure 10. Boolean Algebra Theorems chart. 

A+A=A 
AA=A 
A+1=1 
A1=A 
A+ O=A 

A0=0 
A+A=1 
AA=0 
A=A 

A+AB=A 
A(A+B) =A 

A+B =AB 
AB = A+B 

A(L1+B ) =AB 

A+AB=A+B 
A+AB=A+B 

A+AB=A+B 

Summarizing, a I output from an AND gate requires that 
inputs A and B are both 1; the same output from an OR 
gate requires that A or B (or both) is 1. 

The NOT function is represented by either a line above 
the letter (A), or by a prime mark (A)'. The inverter 
indicator (a small circle at the output of the gate) indicates 
that a NOT function is to be performed. 

The NAND gate employs the NOT function, and can 
be represented by the expression AB or (AB)'. (FIGURE. 
6). 

The NOR gate also employs the NOT function, and can 
be represented by the expression (A +B) or (A + B)'. 
(FIGURE 7). 

Since the NAND and NOR gates employ the NOT 
function, sometimes they are referred to as AND -NOT 
and OR -NOT gates. 

The inverter amplifier inverts the input signal at its 
output. Therefore, if the input is A, the output expression 
is A (FIGURE 8). 

A combinational logic circuit consists of logic gates 
whose present outputs depend solely on the values of their 
present inputs; it does not remember previous input signals 
or how they were applied. The exclusive -OR gate is an 
example of a combinational logic circuit (FIGURE 9). 

FIGURE 10 provides a chart of some useful Boolean 
algebra theorems for those who want to go further. Good 
luck! 



ARLEN H. SMITH 

The Lost Art of Recording 

G G 

The two basic methods of two -track recording provide a 
foundation for all recording. 

E'LL FIX IT IN THE MIX!" 
The engineer of today is surrounded 

with enough buttons and knobs to create 
a musical masterpiece or to destroy one. 

He can cut out one note with a parabolic filter or computer- 
ize his mixing board so that it mixes itself. Boards with 
cigarette lighters are old hat. 

The fact that recording technology has made such tre- 
mendous advances is a definite asset. But the dependence 
upon technology to the point of forgetting basic skills is a 
detriment which is slowly creeping into the industry. 

It is through learning the basic skills of two -track re- 
cording that the engineer will gain a good foundation of 
the true science of recording. If he cannot proficiently 
operate on two tracks, how can he handle eight or sixteen 
tracks? 

Let's examine some of the two -track methods and then 
compare them to multitrack recording. 

THE SPLITTING OF STEREO 

Now that we have so many tracks with which to work 
there are unlimited possibilities. But indiscriminate use of 
track separation can adversely affect the quality of stereo 
recording. Consider two methods of recording vocals on 

Arlen H. Smith is the president of A.S P. Recording 
Co., and installs recording systems for Audio 
Distributors in Grand Rapids, Michigan. 

two tracks. FIGURE 1 illustrates what we shall call phase - 
related stereo. FIGURE 2 shows phase- separated stereo. 

In FIGURE 1, microphones X and Y are routed to two 
tracks - microphone X at full left and microphone Y, 
full right. Note the interaction between the two micro- 

Figure 1. Phase- related stereo. Note how pickup 
patterns overlap. The area between intersections would 
be center (C). 
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Figure 3. (A) A graph showing the S.P.L. of each 
singer across the stereo spectrum. Addition of decibel 
levels for each singer equals the total S.P.L. for that 
voice. This example gives equal S.P.L. for each singer 

phones. Movement bringing any voice within the micro- 
phone pickup field will affect the balance of both tracks. 
Therefore, when using this method the position of each 
singer is critical. Once the proper balance has been 
achieved, the interaction of phase relationships between 
the two microphones creates self -variable positioning. That 

B & K Instruments, Inc. 
Bruel á Kjaer Precision Instruments 

presents a nationwide 

INSTRUMENTATION & SEMINAR 

FORUM 

The B & K Instrumentation FORUM will tour the nation 
- coast -to- coast, border -to- border. For 2 days in each of 
27 scheduled cities, FORUM will establish a private 
instrumentation showing in conjunction with EIGHT 
separate seminar sessions. These sessions will include 
such pertinent subjects as: 

Acoustic Measurements 
Vibration Measurements 
Analysis of Acoustic Signals 
Analysis of Vibration Signals 
Sound Power 
Electroacoustics (Hi -Fi) 
Instrumentation Tape Recording Techniques 

Contact Ms. Julie Pelz. B & K Instruments, Inc., 5111 
West 164th St., Cleveland, OH 44142, (216) 267 -4800, 
and ask for a copy of the FORUM program. 
l'ORUM is presented free -of- charge. 

Circle 38 on Reader Service Card 

across the spectrum. (B) This graph shows the S.P.L. 
of each singer, recorded bimonaurally. Note that the 
total S.P.L. is not a combination of two tracks. 

is, the singer's relative position in the pickup field deter- 
mines his position across the stereo spectrum. Each singer's 
position within the group will be reflected by his position 
on tape, as if he were being heard live. The only other 
method used to position the singers across the two -track 
spectrum is the employment of individual microphones 
with stereo panning on each one. 

The microphone placement illustrated in FIGURE 2 will 
give better isolation between microphones X and Y. For 
example, the left channel can be turned up or down without 
affecting the right channel. In addition, the relative position 
between the singers on microphone X to those on micro- 
phone Y is not critical. It would seem that this method 
would be the more desirable of the two, simply because of 
the increase in control. However, this method cannot re- 
produce the true -to -life phase relationships of phase- related 
stereo. The method used is a matter of individual prefer- 
ence; a good engineer should be able to handle either 
mixing situation with equal efficiency. 

The effect of these two methods on stereo balance is 
shown in FIGURE 3. The phase -related method puts signal 
across the entire left -to -right spectrum. Components of 
each singer's voice are contained on both tracks. with 
varying intensity and time delay depending on the singer's 
position, relative to the microphones. Every point within 
the stereo spectrum is affected by both microphones. 

The phase- separated method does not share its signals - 
each signal is concentrated at one point of the stereo spec- 
trum. Although using a pan pot will place this point at a 
different location on the spectrum, it will still be one point 
and not a combination of two pickup fields. In this situa- 
tion, every point on the stereo spectrum is not affected by 
both microphones. In fact, there is no stereo spectrum - 
just two points. 

ACOUSTIC MIXING 

Drum sounds have always been a problem in the studio: 
it is very difficult to get a natural drum sound with close 
miking methods. But achieving the desired separation with- 
out putting the drums in an isolation booth is also difficult. 
Putting microphones all around a set will give you plenty 
of separation but the end result may be a wall of drums. 



D° bers on the market, but the best chamber I have ever heard 
is an acoustic chamber of Artie Fields Productions in De- 
troit. The chamber consists of a 1,200 seat theatre from 
which all the seats have been removed. The reverb send 
consists of two Altec A -7 cabinets. The return consists of 
four E -V 635 -A microphones strategically placed. 

By mixing the microphones into the desired combina- 
tion, a natural reverberation with variable decay times is 

achieved. Once again, natural acoustics are used as an 
integral part of the system. 

90° Naturally, every studio cannot have a theater next door 
with which to experiment. What we are concerned with is 

the basic principal of natural acoustics, as opposed to elec- 
tronic synthesization. Perhaps there are other applications 
in which you could use this concept to create an exciting 
effect. 
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Figure 2. Phase -separated stereo (two -track mono). 
Pickup patterns do not overlap, thus eliminating the 
center area. 

This sound is acceptable in a situation where you want a 
heavy mix. Drum mixing with five or six microphones can 
give some very interesting results. 

But what about a natural sound? FIGURE 4 shows a 
method which gives excellent results. The theory behind 
this method is to consider the drum kit as one acoustic 
instrument rather than a group of individual drums. By 
using the phase- related method of mixing, a true -to -life re- 
production of the drum kit is achieved. Microphones 2 
and 3 are set full left and right, respectively, and the bass 
is set center. 

This method only uses two tracks to record the set. If 
track availability is limited, this is a good method to em- 
ploy to get a full stereo without eating a lot of tracks. 
Also, separation between left and right is very good, as well 
as the separation between the drums and the other instru- 
ments in the studio. 

ACOUSTIC AND REVERBERATION 
No studio would he complete without a good reverbera- 

tion chamber. There are many very good electronic cham- 

Figure 4. Representation of a drum set with phase - 
related microphone techniques. Bass drum (1) is 
hidden from view. 

IN SUMMARY 
What I have tried to bring to point here is the loss that 

takes place when engineers remove themselves from two - 
track recording methods. It is important to be aware of the 
methods of using two -track recording, but this is not 
enough. Without direct experience, the methods are not at 
your command. 

Someone who was raised on 16 -track may never have 
been forced to squeeze all of his material onto two tracks. 
Therefore, he has never mastered certain techniques. The 
whole recording industry suffers from these gaps in train- 
ing. 16 -track engineers should go through a training period 
during which they record primarily in a two -track format. 
This way a firm foundation is achieved and the engineer 
can move ahead with complete versatility. 

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 
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JOHN WORAM 

Report from Hamburg 
The 59th Audio Engineering Society Convention 

Views around the exhibition hall. 
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F ANY OF vs had lingering doubts about the long -term 
significance of digital technology to the audio indus- 
try, surely the 59th convention of the Audio Engineer- 
ing Society has at last laid those doubts to rest. 

Automated consoles are nothing new -even digital tape 
recorders have been seen before. But at the recent Ham- 
burg exhibit, computer terminals, microprocessors and such 
seemed to be lurking behind almost everything new. 
Clearly, we are well on our way into a new era of audio 
technology, and there's no turning back. 

THE ULTIMATE AUTO -LOCATOR 
It's getting to the point where you can't even rewind a 

tape without the use of a microprocessor. From England, 
Audio Kinetics introduced the XT -24 Intelocator, which 
may be the ultimate auto -locator (this month, anyway). 
The XT -24 interfaces with the following tape recorders: 
Ampex MM 1200, Studer A 80, 3M M79. 

On the typical multi -track session, a lot of time can be 
spent searching for the proper punch -in point. And Mur- 
phy's Law clearly states that when the engineer gets the 
punch -in right, the artist won't, and naturally, vice -versa. 
So, a lot of time is spent going back to "go" and doing it 
over again. The XT -24 handles this sort of assignment 
with case. During the first return to point 1, the system 
analyzes its own behavior. Next time you ask it to return 
to the same point, it will get there a lot faster, for now it 
"knows the way." Four such locations may be stored in 
memory, so if you get sick of listening to one section of 
the tape, you can move on to another, and come back later. 

The Intelocator will also "commute" between any two . 

memory locations for as long as you can stand it, or if you 
wish -just once. When ready to record, the XT can be 
programmed to go into -and then out of- record at the 
appropriate moments, rewind, playback, rewind again, and 
stop. Next move is up to you. You can repeat the entire 
sequence again (and again, and again) or move on to 
something else and come back later. 

Chances are, the Intelocator can do just about anything 
else that may occur to you, but on the off -chance that you 
should ask it to do the impossible, it discreetly displays the 
legend HUH? on its read -out. Which shows that some- 
times even computers can be human. 

AUTOMATING THE GRAPHIC EQUALIZER 
Do we really need automated equalizers? Of course not. 

That is, until we discover what can be done with them. 
Then, it's a wonder we've been able to live this long without 
such wondrous machines.. 

Consider the graphic equalizer for instance. The conven- 
tional one is often a rack -mount job. It's versatile, though 
bulky, and it's not really designed for quick changes. Now, 
along comes automation, and all that changes.. 

The Danish firm, NTP Elektronik A /S, introduced its 
new 582 -100 programmable, centrally -controlled graphic 
equalizer. Although the system may be added to any sort 
of conventional console, NTP envisions the 582 -100 as a 
sub -unit of a totally new console, designed to meet the 
requirements of the broadcaster. 

In an application note, NTP asks, "How much help can 
a broadcast sound engineer get from computer -controlled 
VCAs or automatically moving faders, when the program 
is ... going to be performed, mixed and transmitted simul- 
taneously?" (Our italics -and yours too, if you're a broad- 
caster.) 

Computers are people too. Audio Kinetics' Interlocator 
responds to an impossible command. 

The NTP Elektronik 582 -100 programmable graphic 
equalizer. Our photo shows the central control system 
with the rack mounted electronic in the foreground. 
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(continued) 

For such applications, the engineer will want to do the 
gain- riding as he goes along, but could certainly use lots 
of extra hands for instant eq. changes between songs. And 
here's where the automated system comes in handy. Prior 
to going "on- the -air," each song -or program segment - 
could have its equalization settings stored on cassette, 
which is then loaded into the console. At the appropriate 
moment, a single instruction to the computer will change 
the settings in one input module, or across the entire board. 

This sort of facility has obvious application for the 
travelling road show as well. Basic equalization settings 
could be stored in memory, taken to the next city, and fed 
into the sound reinforcement console during set -up. Minor 
(or major) changes could then be made without losing the 
basic reference set -up. 

The AD 070 proGraphic Equalizer from Audio Devel- 
opments will store as many as sixteen pre- programmed 
response curves, any of which may be recalled and com- 
pared within milliseconds. This allows the luxury of 
making instant A/B comparisons between several totally 
different response curves -something obviously not pos- 
sible with conventional graphics. The proGraphic covers 
the audio bandwidth in half- octave steps, each of which is 
adjustable over a ±14 dB range. 

MICROPHONES 
Of course, all is not automated yet, especially at the 

microphone end of the signal path. Shure Brothers, well 
known for their dynamic moving coil and ribbon micro- 
phones, introduced the SM 81, a unidirectional electret 
cardioid microphone. The SM 81 will operate with any 
well -filtered voltage from 12 to 48V dc. Thus, it may be 
operated from an 18 volt battery power supply. the Shure 
PSI accessory power supply, or a phantom power supply 
built into the console. Concerning the latter, Shure prefers 
the term "simplex- powered," which follows the original 
use of the term by the telephone industry. where "phan- 
tom" described a method of transmitting three communica- 
tion channels over two balanced lines. 

A three- position switch on the microphone casing selects 
flat frequency response, a 6 dB /octave roll -off below 100 
Hz, or an 18 dB /octave cutoff below 80 Hz for high SPL 
applications, a built -in 10 dB attenuator may be switched 
in. The output level of the SM RI, like that of many other 

Catree's intriguing new Sound Field Microphone System. 
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Audio Developments' proGraphic Equalizer. You can 
also see the AD 055 Compressor/ Limiter just below it. 

The Telefunken sixteen -track machine shown here is 
distributed in the U.S. by Gotham Audio. 
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The ham 806 eight- channel tape recorder. 



The recording studio with a budget will want to 
consider the Brenell Mini 8 recorder. 

The Studer A800 multichannel tape recorder. 

The Reverb Price /Performance Leader 
The Orban dual -channel 111B combines solid, industrial - 
quality construction with unique signal processing and an 
unmatched pedigree. Since the first Orban Reverb was 
introduced in 1970, the line has been acclaimed for its 
outstanding cost /performance ratio. 

Standard are built -in bass and "quasi- parametric" mid- 
range equalizers, our exclusive "floating threshold limiter" 
that minimizes spring twang and eliminates overload dis- 
tortion, dual outputs (use the 111B regardless of whether 
your mixer has echo send /return 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 reduce "flutter" to the van- 
ishing point by using four (not just two) springs per 
channel. Special mu -metal shields eliminate the hum that 
usually plagues a low -cost spring reverb. 

As always, you can count on Orban's reliability and 
prompt service. 

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

If you're serious about sound and quality, and if your 
cheaper consumer -quality reverb doesn't quite cut it any 
more, now is the time to step up to Orban's professional 
performance. 

Your Orban Dealer has all the details. Write us for his 
name and a brochure with the complete 111B story. 
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OPBAN PAPA:3OUN0 
DUAL REVEPBEPATION 
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Orban Associates Inc. 645 Bryant St., San Francisco, CA 94107 (415) 957 -1067 
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Larry J. Scully is making this advanced disc recording 
lathe and selling it in the U.S. in conjunction with 
Ortoton heads and electronics. 

condenser microphones. is some 15 dB higher than in 
most dynamic microphones. If. despite the built -in atten- 
uator, the console input is still overloaded. a resistive 
network may be required if this facility is not already 
available within the console's input circuit. Shure cautions 
that commercially available mic line attenuators are not 
recommended, due to loading. The spec sheet for the 
SM 81 lists preferred attenuator resistor values that may 
be used without interfering with the microphone's powering 
system. 

By the way, a Shure paper describing the design of the 
SM 81 also notes that The status of the use of 48 volts is 
expected to come under close scrutiny in the United 
States and Canada due in part to the UL (Underwriters 
Laboratory) and CSA (Canadian Standards Association) 
restriction against voltages greater than 42.4 volts peak or 
dc appearing at the terminals of connectors such as those 
used with professional microphones." 

Perhaps the most intriguing new microphone at the 
show was the Calrec Sound Field System, which consists 
of the CM 4050 Sound Field Microphone, and the CS 
5014 Sound Field Signal Control Unit. 

Once the microphone has been set up. an incredibly vast 
amount of control is available from a remote location. 
presumably near the console. The system has four outputs, 
and in the quad mode these may be varied between cardioid 
and hyper -cardiod polar patterns. 

In the stereo mode (i.e., two -channel) the apparent 
angle between the outputs may be varied between zero 
degrees and 180 degrees. Other controls allow the micro- 
phone to be rotated or tilted. Actually, the microphone 
itself doesn't budge; its outputs are manipulated to produce 

Klark- Teknik has this digital time processor with one 
input and three main outputs. An additional output 
provides a mix of the three delayed outputs plus 
input signal. 

the effect. Polar patterns are variable between figure -8 and 
omni -directional. There's also a mono mode, but who 
would want to use that? 

For "We'll fix it in the mix" applications, the micro- 
phone's outputs may be recorded directly on four separate 
tracks, and all the variations just described can be tried 
later on. And if that's not enough. Calrec expects to have 
additional control modules available in the future. This 
includes a joystick, "... so that microphones may be 
panned, with full 'interior' effect, into the sound field with 
or without height information and adjustment." This would 
allow the engineer to adjust the apparent height of the 
microphone without actually moving it at all. 

Calrec also has a rather complete line of more conven- 
tional condenser (oops, capacitor) microphones that just 
lie still and behave themselves. Hopefully, these will even- 
tually see wider popularization here in the colonies. 

TAPE RECORDERS 
Studer introduced the A 800, its new multi -channel tape 

recorder with microprocessor (well, what else ?) con- 
trol. The microprocessor controls all transport and elec- 
tronic functions, via a series of bus systems. For ex- 
ample, tape motion may be regulated by the machine's 
local or remote controls, or by other peripheral equipment. 
In fact, the microprocessor control system "...has been 
designed to provide optional access to all functional con- 
trols of transport and audio electronics, resulting in a 

flexibility never achieved before." 



The Neumann VMS 80 disc mastering system. Note the 
video camera on it. and also note the adjoining crt 
display. 

A collection of headphone models were on 
demonstration in the Beyer booth. 

It's a lot easier than staring into a microscope all day. 

Woelke Magnetbandtecknik manufactures distortion and 
wow /flutter measurement equipment. 
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Your music will come alive with- 
Showco's new sound control Stereo Mixer 
Preamplifier. The S -1600 is a compact, high 
quality control center designed and engineered by 
the world famous producers of the Showco con- 
cert sound. Its features include four inputs with 
individual level controls, a master level con- 
trol and four bands of equalization. The 
versatile and efficient S -1600 also offers 
a special balance control which minim- 
izes the possibility of overdriving 
speakers and power amplifiers. 
Designed for rack or flush con- 
sole mounting, Showco's S -1600 
is amazingly easy to operate. 
Also suited for sophisticated 
home stereo systems, Showco's S+ Ov 
S -1600 Mixer Preamplifier allows 
you the ultimate control of sound! 

SHOWCO Manufacturing Corp. 
1225 Round Table Dr. /Dallas,Tx.75247 
Phone: (214)630 -7121 TWX 910.861.4278 
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Consoles, or as they are known in Great Britain, mixing 
desks, were shown by these British companies: 

Helios. 

Neve. 

Soundcraft. 

Tweed. 

One of the busiest stands was MCI's. They had 
consoles, tape recorders, automation systems. and in 
the foreground. their tape locator, on display. 

Keith Monks showed this assortment of mic stands, 
cable drums, and other important studio accessories. 



Another interesting feature is the "rehearsal" function. 
One of the problems with tight punch -ins (and -outs) is 
making sure that desired information does not get erased. 
No problem here -just depress the "rehears" (sic) button 
and make a few practice runs. Now, when the record 
button is depressed, the playback electronics are muted 
(but the track is not erased). You hear the effect of an 
erasure, without actually making one. Once your rehearsal 
is perfected, you're ready for the real thing. Just release 
the "rehears" button and repeat the punch -in, this time for 
keeps. 

THE A.E.S. STANDARDS COMMITTEE 
Before moving on, this seems like a good place to salute 

the Audio Engineering Society, in recognition of its efforts 
to establish some sort of digital audio standards. 

With every new digital device, the need for such stand- 
ards becomes more apparent. For instance, the new Studer 
A 800 has been designed to interface with a variety of 
digital -based systems, at least some of which have not yet 
been designed. When they do come along, it would be a 
great pity if still more gadgetry was required, merely to 
connect system A with system B. Clearly, some standardi- 
zation is needed, and needed fast. Obviously, standards 
must not impede the flow of anyone's creative juices, but 
wouldn't it be nice if we could all agree on tape speed, 
sampling rates and such? And so, good luck to the A.E.S. 
Digital Audio Standards Committee- they'll need it!- 
and so will we. 

FOR THE SEMI -PRO 
Is there anyone in the USA who has not heard of 

Tascam, TEAC and Otani? Perhaps not, but what about 
Brenell and Itam? These British companies manufacture 
tape recorders that may interest the studio on a budget. 
The Brenell Mini 8 and the Itam 806 are both eight -track 
tape recorders. The Mini 8's one -inch tape format makes it 
compatible with standard pro machines. while the Itam 
uses half -inch tape. The Brenell should sell here for about 
$8,500, and the Itam for about half that amount. 

The Itam literature agrees that eight tracks on half -inch 
tape does have its theoretical disadvantages, but that these 
may be more than offset by the price differential. So, just 
for the fun of it, a quick comparison of specs was made - 
or rather, was attempted. 

Forget it! Here's an excellent case for standardization of 
spec sheets. About the only thing both companies agree on 
is the method of specifying tape speed. As for everything 
else: The Brenell has a Fast Wind Time of 100 seconds; 
the Itam has a Rewind Time of 1 min, 40 secs. (That one's 
easy enough.) For signal -to- noise, one is "ref 900 nWb /m 
65 db (sic) weighted," the other " -60 unweighted refer- 
ence OVU." One machine quotes crosstalk at "60 dB at 
i kHz." On the other, adjacent channel crosstalk is "better 
than 44 dB at 400 Hz." Inputs are "100 mVolts up to 20 
volts" for one and "adjustable from -10 dBm to +20 dBm 
for the other. And so it goes. 

And so does this convention report, with the hope that 
sooner or later there will he some sort of standardization, 
if only of spec sheets. That way, we shall be able to tell 
one standard machine, or whatever, from another. 

John D. deButts 
Chairman of the 
Board 
American 
Telephone & 
Telegraph Co. 
New York, 
New York 

"Corporations 
cannot afford to 

give from the 

hip or respond 
to all worthwhile 
causes on a 
hit or miss basis. 

A system is needed 

and you have 
that system in 

United Way." 
John D. deButts 

Vice Chairman 
of the Board 

United Way of America 

United Way 

ADI EXTENDS TO ALL VISITORS A MOST CORDIAL WELCOME IO 
JOIN US FOR THE PREMIERE SHOWING OF A BREAKTHROUGH 16 AUDIO 
TECHNOLOGY AT THE OCCASION OF THE AUDIO ENGINEERING SOCIETY 
c:ONVENT ION. 

A REVOLUTION IN THE FIELD OF ACOUSTIC MEASUREMENT WILL BE 
UNVEILED; THE SYSTEM 1003 DIGITAL REAL -TIMI TU3rd OCTAVE 
ANALYSER UTILISING NEW METHODS OF DIGITAI. IILTER PROCES- 
SING. MEASUREMENTS HERETOFORE IMPOSSIBLE CAN NOW RI IMPLE- 
MENTED ACCURATELY FOR A PRICE OF LESS THAN $4500. 

ALSO TO nr ANNOUNCED IS THE TYPE T503 1 /3rd OCTAVE GRAPHIC 
IQUALISIR WITH ONIcT E PRCGRAMMABLF IILTERS AND INNOVATIVE 
BAND -SELECT DISPLAY. PRICE: $850. TFIE 1000.' REAL TIME 
OCTAVE SPFCTRUA ANALYSER WITH FOUR STORAGE RI GISTLRS AND 
AIR LINE INPUTS WILL ALSO DEBUT AT A PRICE OF $1035. 

OTHER AOI PRODUCTS ON DISPLAY WILL INCLUDE THE TYPE 15011 

AUTOMATIC GRAPHIC EQUALISER, TYPF 1000 REAL TIME OCTAVE 
ANALYSER AND THE 1710 ACOUSTIC ANALYSER. 

DO STOP BY FOR A PERSONAL DEMONSTRATION AT THE AUI BOOTH 
AND ENJOY YOUR STAY AT THE CONVENTION. 

Note: All prices quoted are U.S professional net, sun¡ec: 
to change. 

adi 

audio developments international 
530 Ramona St, Palo Alto, CA. 94301 USA 
tel: !4151 321 -3035 tlx: 470 464 AUIC UI 
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An Educational 
Postscript 

NEEDLESS TO SAY, our February issue was not the 
last word on the subject of education. At the 
upcoming 60th convention of the Audio En- 
gineering Society there will be a symposium on 

Trends in Audio Education, under the chairmanship of 
Geoffrey Wilson, of Pennsylvania State University. Follow- 
ing is a list of topics and guest lecturers. 

Introduction: The AES Education Survey- Geoffrey 
Wilson, Pennsylvania State University. State College, 
Pennsylvania. 

Physics of High Fidelity for Non -Scientists and Audio 
Marketing -K. W. Johnson, Southern Illinois Univer- 
sity. Carbondale, Illinois. 

A Curriculum in Music Industry Arts -Tom Lodge, 
Fanshawe College, London. Ontario, Canada. 

An Audio Technology Option Within the ECPD Ac- 
credited Electrical Engineering Technology Program - 
Thomas M. Yackish, Purdue University. Calumet 
Campus, Hammond, Indiana. 

Curriculum in Recording Engineering -Raghu Gad - 
hoke, University of Sound Arts, Hollywood, California. 

Who? 
Stephen F. Temmer, president, Goth- 
am Audio Corp. 

What? 
A Seminar on 
FUNDAMENTALS OF 
RECORDING 

A one -week seminar, with six hours 
daily of scheduled class and hands -on 
recording work. In addition, there will 
be optional discussion sessions in the 
evening, which will probe the philoso- 
phy of recording and exchange views 
on future technology. 

The course will look at all technical 
aspects of recording, from the view- 
point of the end product -music in 
the home. Musicians will lend a hand 
as "guinea pigs" for experimentation 
in microphone and musician place- 
ment. Special emphasis will be placed 
on the fundamentals of microphone 
design and technique. 

Where? 
The Banff Centre 
School of Fine Arts 
Box 1020 
Banff, Alberta TOL OCO 

Canada 
403 762 -3391 

When? 

An Audio Design Engineering Certificate Program for 
BS Students in Electrical Engineering -C. Dale Man - 
queen, California State University. Northridge, Cali- 
fornia. 

Balancing Theory And Practice in Audio Education: 
Experience of a Recent Graduate -Mark R. Gander, 
James B. Lansing Sound, Inc., Northridge, California. 

Hiring in the Audio Industry: You May Be an En- 
gineer, But Can You Drive a Train? -Brad Plunkett 
and Dennis G. Fink, United Recording Electronic 
Industries (UREI), Sun Valley, California. 

The Educated Ear in Professional Recording -Guy A. 
Costa, Consultant (former vice -president of Motown 
Records), Westlake Village, California. 

And here are the who, what, when and where of a few 
more seminars, sponsored by various schools, which may 
be of interest to the reader in search of more education. 
For further information, contact the participating schools 
directly. 

Who? 
M. William Krasilosky, LL.B. co- 
author of 
THIS BUSINESS OF MUSIC 
MORE ABOUT THIS BUSINESS 

OF MUSIC 

What? 
A Seminar on 
THIS BUSINESS OF MUSIC 

A general introduction to the busi- 
ness of music, business affairs, prob- 
lems of recording studios, record com- 
panies and artists' relations, copyright 
concepts in sound recordings and com- 
positions, songwriter contracts and pub- 
lisher's rights, operations of ASCAP, 
BMI. and SESAC, international as- 
pects of publishing and recording, 
demonstration records, the role of the 
record producer, agents and managers, 
special situations for show music and 
film music, general review plus Q. and 
A. 

Where? 
Institute of Audio Research 
64 University Place 
New York, N.Y. 10003 
212 677 -7580 

When? 
19 June -7 August, 1978 (7 Monday 
evenings, 6:30 -9:30 pm) 

Who? 
Bill Porter, director of Recording 
Services, University of Miami 
William F. Lee. Dean of the School 
of Music. University of Miami. 

What? 
A University of Miami special pro- 

gram MONTREUX MUSIC EN- 
COUNTER. This month -long pro- 
gram is designed specifically for those 
who want to improve their skills in 
jazz, audio engineering, and the music 
business. Class sessions will be held 
during the entire four weeks of the 
Encounter. Students may select up to 
three courses, such as: Evolution of 
Jazz and Pop -Rock. Arranging, Audio 
Recording Techniques, The Recording 
and Entertainment Industry, Film, 
Television and Radio Commercial 
Scoring, Audio Engineering- Micro- 
phone and Mixing Techniques. 

Where? 
Mountain Recording Studios 
Montreux, Switzerland 

When? 
2 -30 July, 1978 
For further information: 
Montreux Music Encounter 
University of Miami 
School of Music 
P.O. Box 248165 
Coral Gables, Florida 33124 
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FOR SALE 

BUY YOUR TAPE from Sun Sound Co. 
Ampex audio tape- everything from cas- 
settes to 2" mastering tape, plus empty 
reels, boxes, etc. Grand Master 2" x 
10 '/2- $82.20. Also BGW, Audioarts, and 
many other pro lines. Sun Sound Co., 34 
Belden St., Stamford, Ct. 06902. (203) 
348 -4433. 

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, Altec. 
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. Otani. 
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. 

K&L Pro Audio 
75 N. Beacon St. 

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

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. 

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. 

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

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 for 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 

-JACK PANELS 

AUDIO CONNECTORS 

MULTI- SWITCH ' 

SWITCHES 

Send to. ,SEE cal,vov 

CALIFORNIA SWITCH & SIGNAL 
13717 S. Normandie Ave., Gardena, 

California 90249 (2131 770-2330 

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. 

ONE -THIRD OCTAVE filter set, General 
Radio =1925; 30 filters, 20 Hz -20 kHz, 
each with 50 dB attenuator (1 dB /step), 
graphic display. 30 parallel outputs; and 
summed, weighted, or serial remote - 
controlled scan outputs, $5,500 new. 
Like new, $4,000 or best offer. Contact: 
R. Koziol, GAF Broadcasting, 1180 Ave- 
nue of the Americas, N.Y.C. 10036. (212) 
626.1043. 

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

TEST RECORD for equalizing stereo 
systems. Helps you sell equalizers and 
installation services. Pink noise in r// 
octave bands, type OR- 2011 -1 @ $20. 
Used with precision sound level meter 
or B & K 2219S. B &K Instruments, Inc., 
5111 W. 164th St., Cleveland, Ohio 
44142. 

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. 

DISCOUNT PRICES on fresh name - 
brand tape. Check our prices in bulk, 
reels, boxes, carts, and cassettes. P.B.P. 
(813) 877 -7125. 

AMPEX, NAGRA professional sales and 
service. ATR 100's in stock for immedi- 
ate delivery. Techniarts, 8555 Fenton St., 
Silver Spring, Md. 20910. (301) 585 -1118. 

FREE CATALOG & AUDIO APPLICATIONS 
CONSOLES 

KITS i WIRED 
AMPLIFIERS 

MIC.. FO ACN,LINE, 
TAPE, DISC, POWER 

OSCILLATORS 
AUDIO, TAPE BIAS 

POWER SUPPLIES 
1033 N. SYCAMORE AVE. 
LOS ANGELES. CA. 90031 
12131 934.3566 

(continued) 
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FOR SALE 

REK -O -KUT drive belts. Specify model. 
$9.95 delivered. (IRK Electronic Prod- 
ucts, 1568 N. Sierra Vista, Fresno, Ca. 
93703. 

VAN EPPS variable pitch lathe. Neu- 
mann MH -52 cutterhead, Lang LDE -1, 
suction pump, spare pump, 100 assorted 
blanks, $650.00. Also two 175 -B Univer- 
sal limiters, 245 -E Orban stereo synthe- 
sizer, $150 each. (212) 575 -0295. 

SCULLY 16 -track Model 100, complete 
w /index master /digital readout and 
syncmaster/ remote. $14,000.00. (612) 
521 -7631. 

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

AMPEX, SCULLY, TASCAM, all major 
professional audio lines. Top dollar 
trade -ins, 15 minutes George Washing- 
ton Bridge. Professional Audio Video 
Corporation, 432 Main St., Paterson, N.J. 
07505. (201) 523 -3333. 

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. 

STAGE / STUDIO / BROADCAST audio 
systems: AKG, Allison Research, Amber, 
Amco., A.P.I., Audiotronics, Beyer, Can- 
non, dbx, E -V, Eventide Clockworks, Ivie, 
JBL, Lexicon, MicMix, MRL, MXR, Nagra, 
Neotek, Neumann, Nortronics, Orban/ 
Parasound, Orange County, Otani, 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. 

TEXAS STUDIO SUPPLY. Lowest prices! 
dbx, Sennheiser, TAPCO, AKG, MRL 
alignment tapes, etc. 2036 Pasket, Hous- 
ton, Texas 77092. 

$3 MILLION in used recording equip- 
ment. Send $1.00 for list, refundable, to 
The Equipment Locator, 55 New Mont- 
gomery =704, San Francisco, Ca. 94105. 

NAGY SHEAR -TYPE TAPE SPLICERS 
FOR CASSETTE Y. 8, 

K IN. TAPES 
HAND -CRAFTED 
FIELD PROVEN 
FAST, ACCURATE 
SELF -SHARPENING 

NRPD Box 289 McLean, Vs. 22101 

NEW PROFESSIONAL PRODUCTS 
Microphone snakes and cables, 
splitters, direct boxes, speaker 
systems, transducers, and enclo- 
sures. Also bulk cable and con- 
nectors available. Write or phone 
for free catalog and prices. 

Concertaudio Mfg. & 
Research Corp. 
80 George St. 

Paterson, N.J. 07503 
(201) 279 -2600 

DID YOU HAVE TROUBLE ON YOUR 
LAST REMOTE? We have the best mas- 
tering service and equipment in the 
Middle West that can handle it, using a 

state -of- the -art Neumann lathe. We also 
can give you a complete finished prod- 
uct- records, artwork, covers, and fabri- 
cated jackets in any quantity. Write or 
phone for deails and rates. Audio Labs, 
323 E. 23rd St., Chicago, III. 60616. (312) 
225 -2110. Ask for Ralph. 

TAPCO and Electro- Voice, mixers, equal- 
izers, amps, mics, and loudspeakers. 
Write for low mail order prices. Sonix 
Co., P.O. Box 58, Indian Head, Md. 
20640. 

IVIE SOUND ANALYZERS, all models in 
stock. Theatre Technology, 37 W. 20th 
St., New York City 10011. (212) 929 -5380. 

STUDIO SOUND -back issues available 
in U.S. $1 each postpaid, January '74 to 
June '75 available. 3P Recording, P.O. 
Box 99569, San Francisco, Ca. 94109. 

USED EQUIPMENT. 8- tracks from $3,500; 
2- tracks from $1,100; duplicators; TEAC 
#10 from $1,000; Audio Designs, Aen- 
gus, custom boards from $2,500. Sounde- 
signs, 313 W. 57th St., NYC. (212) 765- 
7790. 

CROWN INTERNATIONAL. Complete re- 
pair, overhaul, and rebuilding service 
for current and early model tape record- 
ers. Reconditioned recorders in stock. 
Used recorders purchased. Techniarts, 
8555 Fenton St., Silver Spring, Md. 
20910. (301) 585 -1118. 

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. 

PERCUSSION RECORDING of superior 
quality. Write Percussion, P.O. Box 88, 
Palisades Park, N.J. 07650. 

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. 

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. K&L Pro Audio, 75 N. 
Beacon St., Watertown, Mass. (617) 
926 -6100. 

NAB ALUMINUM FLANGES. We manu- 
facture 8 ", 101 ". & 14 ". Also, larger 
flanges and special reels to order. Stock 
delivery of assembly screws & nuts & 

most aluminum audio, video. & com- 
puter reels. For pricing, call or write 
Records Reserve Corp., 56 Harvester 
Ave., Batavia, N.Y. (716) 343 -2600. 

HARRISON, Eventide, dbx, 3M. Profes- 
sional audio distributors and used equip- 
ment specialists. Soundesigns, 313 W. 
57th St., NYC. (212) 765 -7790. 

USED CONSOLES 
The following used Neve consoles 
are available fully refurbished and 
with 12 months; factory warranty, 
subject to prior sale. 

CUSTOM 28 -IN/24 -TRACK 
Extensive EQ, separate monitor mix - 
down section on right hand side of 
console. Built -in patch. Four years 
old, but in excellent refurbished 
condition. Available June. $52,000 
F.O.B. New York. 

MODEL 8036 
24 -IN /16 -TRACK 
Very extensive EQ (1081), separate 
monitor mixdown section on right 
hand side of console. Built -in patch. 
Three years old, but in excellent re- 
furbished condition. Available June. 
$45,000 F.O.B. New York. 

FINANCING AVAILABLE 
Subject to our terms, financing is 
available on the above used con- 
soles. $20,000 cash, balance over 
24 months. Sales taxes not included. 
Please call. Bethel, Conn. (203) 
744 -6230. Malton, Ontario. (416) 
677 -6611. 

N Neve 



USED 12- and 24 -track tape recorders: 
Ampex, Scully, MCI, 3M. Soundesigns, 
313 W. 57th St., NYC (212) 765 -7790. 

SONY C -77, superdirectional, tele- micro- 
phones, @ $200. Larry Godby, 9724 Co- 
lumbus, Sepulveda, Ca. 91343. (213) 
847 -3059. 

AMPEX TAPE. V in. and wide widths in 

stock. Techniarts, 8555 Fenton St., Silver 
Spring, Md. 20910. (301) 585 -1118. 

SCULLY 8 -track w /Sync Master -mint 
condition, $6.800. 4- track. 12- track. 2- 
track available. Soundesigns, 313 W. 
57th St., NYC. (212) 765 -7790. 

FOR SALE: Two Tascam boards, 9 x 4, 
12 x 8; many extras; also other pro- and 
semi -pro gear. Pac Three Recording. 
(313) 581 -0520. 

WISCONSIN'S PRO AUDIO CENTER fea- 
turing equipment from Tascam, Klark- 
Teknik, dbx, TAPCO, Crown, AKG, 
Revox, Beyer, E -V, Shure, and many 
more! Complete professional consulting 
available. Large display in- store; in stock 
for immediate delivery, Tascam Series 
70 Yz" 4 -track with 701 electronics and 
sync module, $1,995 - new, factory 
sealed. Flanner & Hatsoos, 2500 N. May- 
fair Rd., Milwaukee, Wi. 53226. Call (414) 
476 -9560, ask for Terry De Rouin, Tom 
Luell, or John Loeper. 

AMPEX 300. 352. 400, 450 USERS -for 
greater S/N ratio. replace first playback 
stage 12$J7 with our plug -in transistor 
preamp. For specifications. write VIF In- 
ternational, Box 1555, Mountain View, 
Ca. 94042. (408) 739 -9740. 

AUDITRONICS -quality boards at a price 
you can afford for recording reinforce- 
ment and broadcasting. Turnkey design 
and installation. Soundesigns, 313 W. 
57th St., NYC. (212) 765 -7790. 

FOR SALE: COMPLETE STUDIO. One 
custom built MCI recording console, 29 
inputs and 24 -track out; complete with 
producer's desk. One 24 -track MCI -JH 
114 tape machine wtih remote control, 
auto -locator, and complete set of 16- 
track heads. One 3M 2 -track tape re- 
corder, Model 310. One Ampex 350 2- 
track tape machine with MCI JH -5 elec- 
tronics. Two Altec Lansing speaker sys- 
tems, Model 9844. One Mattes 200 watt 
power amp. One AKG BX -20 stereo re- 
verb unit with remote control decay 
time. One case 7 external MCI equaliz- 
ers with own power supply. The above 
items offered as a complete package. 
$49,500.00 F.O.B. Miami, Fla. No items 
sold separately. Criteria Recording Stu- 
dios, 1755 NE 149th St., Miami, Fla. 
33181. (305) 947 -5611. 

NEW PROFESSIONAL LINE of pre -as- 
sembled mic and patch cables in seven 
colors, two thicknesses; not a me -too 
copy of existing cables. Further info, 
Sound Applications, 342 Lexington Ave., 
Mt. Kisco, N.Y. 10549. (914) 241 -0034. 

CASSETTES containing top brand name 
tape -of the finest quality, produced for 
studio recording and duplication, at 
lowest prices. These cassettes are 
loaded with Scotch 3M high density, low 
noise tape, are in screwed shells and 
are supplied with Norelco boxes and 
blank labels. For ten: C -60, $18.00; C -93, 
$22.00; C -120, $28.00. Mail your order 
to: Eastern Audio Recording, P.O. Box 
173, North Marshfield, Mass. 02059. 

SIXTEEN -TRACK RECORDING FACIL- 
ITY. $48,000 -package only. RCA Cus- 
tome Console (24 x 16); Ampex MM1000 
16/8 -track recorder; two Ampex 2 -track 
recorders; EMT 140st stereo echo cham- 
ber; Altec monitor amplifiers /speakers; 
Baldwin 3/4 grand piano; assorted con- 
denser /dynamic mics; plug -in cable 
harnesses (outboard); full remotes; 
music /mic stands; extras. Audio Inter- 
national. (201) 322 -4466. 

BUSINESS OPPORTUNITIES 

INDEPENDENT ENGINEER desires to 
establish a production and mixing asso- 
ciation with an independent producer in 
the Los Angeles area. Engineer has 8 
years of experience in multi -track, video 
production, and post production on both 
East and West coasts. Currently involved 
with multi -track mixing in L.A., and cus- 
tom digital design for audio applications. 
Resume and references available upon 
request. All inquiries will be held in 
strict confidence. Engineer, 20211 Sher- 
man Way =215, Canoga Park, Ca. 91306. 
(213) 998 -7541. 

EMPLOYMENT 

CHIEF ENGINEER, established motion 
picture /t.v. sound recording studio has 
opening for E.E. with heavy experience 
in audio equipment maintenance, modi- 
fication, design, and fabrication. Confi- 
dential interview; send resume and sal- 
ary history. Photo Magnetic Sound Stu- 
dios, Inc., 222 E. 44th St., New York, 
N.Y. 10017. 

MUSICIAN- ENGINEER seeks position in- 
volving work in both fields. B.S.E.. 
M. Mus. degrees. Music, teaching, loca- 
tion recording experience. P.O. Box 220, 
St. Clair, Mich. 48079. 

DANBURY, CONNECTICUT area tape 
duplicator has opening for hourly or per 
diem wiring, installation, and mainte- 
nance engineer; commercial experience 
necessary. Radio Yesteryear, Box C, 
Sandy Hook, Ct. 06482. 

AUDIO TECHNICAL REP. Train sales 
representatives, dealer organizations, 
and retail personnel in the properties 
and qualities of our audio recording 
tape products. Work out of our New 
England headquarters in Bedford, Ma. 
Send resume and salary requirements to 
Industrial Relations, BASF Systems. 
Crosby Dr., Bedford, Ma. 01730, or call 
(617) 271 -4250. An equal opportunity 
employer M /F. 

AUDIO ENGINEER, Q.C. -For BASF Au- 
dio Recording Tape Products. Work out 
of our headquarters facility in Bedford, 
Ma. Send resume, including salary re- 
quirements to Industrial Relations, BASF 
Systems, Crosby Dr., Bedford, Ma. 01730, 
or call (617) 271 -4250. An equal oppor- 
tunity employer, M /F. 

EXPERIENCED MUSIC MIXER 
Major N.Y.C. studio. New auto- 
mated 24- track. Send resume to 
Dept. 83, db Magazine, 1 120 Old 
Country Rd., Plainview, N.Y. 
11803. 

WANTED 

WANTED TO BUY: Used MCI JH 416 
modules in good condition. (612) 521- 
7631. 

INSTRUCTION 

SPECIAL 
SUMMER 
SESSION 

Small clos,os Hood, on tralong 

RECORDING ENGINEER 
TECHNICAL ENGINEER 

STUDIO MANAGER 
MANAGEMENT ASSISTANT 

INTENSIVE SUMMER WORKSHOPS in 
recording techniques, electronics, elec- 
tronic music, jazz improvisation, instru- 
mental master classes. Write Frank 
Stachow, Lebanon Valley College, Ann - 
ville, Pa. 17003. 
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People/Places/Happenings 

Changes at CCA Electronics of 
Cherry Hill, N.J. include the appoint- 
ment of Joseph T. Consalvi as vice 
president, finance /treasurer and the 
promotion of James J. Ehrmann to the 
position of controller. Assistant trea- 
surer Anthony F. Tierno has expanded 
his responsibilities to include the areas 
of systems, controls, and procedures. 

Preston R. Weaver, chief engineer 
of the Broadcast Products Division of 
UMC Electronics Co. has been ap- 
pointed chairman of the National As- 
sociation of Broadcasters' Tape Ma- 
chine Standards Committee. Mr. 
Weaver will oversee the work of sev- 
eral sub -committees whose job it will 
be to update and maintain the techni- 
cal level of cart machines produced in 
the U.S. and to act as a liaison with 
non -domestic machine producers. 

Geophysicist and nuclear engineer 
Dr. John J. Wooldridge has been 
named senior director of engineering 
for the Satellite Communications prod- 
uct activity of California Microwave, 
Inc. of Sunnyvale, Ca. Dr. Woolridge 
had been with Hughes Aircraft Cor- 
poration, where he designed ranging 
systems and small satellite terminals, as 
well as sensors for measuring satellite 
parameters. The company has also an- 
nounced the appointment of H. Ed- 
ward Shulman as director of programs 
and systems for the satellite communi- 
cations product area. 

Reorganization of the marketing 
group at Telex, of Minneapolis, re- 
named Audio Visual Products, has 
altered its concentration to market re- 
search and new product development. 
under the direction of Morton Stone. 
assisted by Joe Hollenkamp. Tom 
Johnson was named to the new post of 
director of sales for a/v products. 

Announcement has been made of 
the appointment of Dale R. Brown as 
administrator of entertainment and in- 
dustrial services for the RCA Service 
Company, Cherry Hill, N.J. Mr. 
Brown's responsibilities include techni- 
cal support services. departmental liai- 
son, customer service, and financial 
and operational analysis. 

Ray Kimber, formerly of Spectra 
Sonics, has joined the sales staff of 
Audio Concepts, Inc. /Dave Kelsey 
Sound, of Hollywood, Ca. The com- 
pany has instituted a phone service. 
managed by Gil Reyes, for profes- 
sional accounts. The telephone number 
is (213) 851 -7172, including Saturdays. 

A report of a study made by the 
Electronic Industries Association in 
collaboration with the NAB on a.m. 
stereophonic broadcast systems is avail- 
able. The report provides the FCC 
with the technical information to eval- 
uate competing systems. Priced, prc- 
paid, at $20, the study is available 
from the Electronic Industries Associa- 
tion, 2001 Eye St. NW, Washington, 
D.C. 20006. Checks should be payable 
to "EIA." 

As part of an expansion program. 
TMC Sales Corporation of Ft. Lee. 
N.J. has appointed Walter R. Traucen- 
iek and Michael R. Berish to vice 
presidential positions. The company 
represents manufacturers of electronics 
components and audio equipment. 

After four years with the Ampex 
Corporation, J. D. Strand has returned 
to the Nortronics Company of Minne- 
apolis as sales manager of the recorder 
care division. Mr. Strand's background 
includes extensive selling experience. 

Personnel changes at Bressler & 
Baum Associates, New York City man- 
ufacturers' reps, have added Fred J. 
Calm as key accounts manager and 
promoted Charles R. Siebel to the post 
of general sales manager. Mr. Cahn 
had been with Carduner Sales. 

A series of workshops on the design 
and installation of sound reinforce- 
ment systems is being held in vari- 
ous cities by James B. Lansing Sound's 
Professional Division. Scheduled are 
June: Chicago; July: Montreal; August: 
Kansas City; September: Vancouver. 
For information, contact Ewald Con - 
sen, at (213) 893 -8411. 

William A. Raventos has been ap- 
pointed product director at Ivie Elec- 
tronics in Orem. Utah, coming from 
Electro- Voice. Mr. Raventos will serve 
as liaison between the end users of 
Ivie's equipment and the company's 
marketing and engineering departments. 

The promotion of Stephen D. 
Spence as vice president, Hybrid Mic- 
roelectronics at Rockwell Interna- 
tional's Electronic Devices Division of 
Dallas, Texas has been announced. Mr. 
Spence has been with the firm since 
1961. The company's Electronics In- 
ternational Operations has opened a 
new marketing branch office in Brus- 
sels, Belgium. W. J. Richards is the 
manager of the new facility located 
at No. 4 Rue de Geneve. Evere. 
Brussels. 

Long -time employee of Rockwell 
International G. R. (Dick) Johnson has 
been appointed director of personnel 
for the Commercial Telecommunica- 
tions Group. Mr. Johnson's associa- 
tion with the firm stemmed from his 
affiliation with Collins Radio Com- 
pany which later merged with Rock- 
well. 
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PRINTING! 

From the publishers of 

An in -depth manual 
covering every 
important aspect 
of !wording 
technology! 

"John 
Woram 

has filled a gap- 
ing hole in the audio 

literature ... This is a very 
fine book ... I recommend it 

very highly. . . " - High Fidelity. 

And the Journal of the Audio Enginering 
Society said: "... a very useful guide for 

anyone seriously concerned with the 
magnetic recording of sound." 

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 that of a 
technical superman and a virtuoso knob -twirler. 
This is a difficult and challenging road. But John 
Woram's book charts the way. 

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

The 
Recording 
Studio 
Handbook 
by John Woram 
This hard cover text has been selected by several 
universities for their audio training programs. With 
496 pages and hundreds of illustrations, photo- 
graphs and drawings, it is an absolutely indispens- 
able 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, and there's a 15 -day money -back 
guarantee. 

rSAGAMORE PUBLISHING COMPANY, INC. 

Here are the eighteen chapters: 1120 Old Country Road, Plainview, N.Y. 11803 

The Decibel Magnetic Recording Yes! Please send copies of THE RECORDING 
STUDIO HANDBOOK at $35.00 each. On 15 -day 

Sound Tape approval. 

Microphone Design The Tape Recorder Name 
Microphone Tape Recorder 
Technique Alignment Address 

Loudspeakers Noise and Noise City /State /Zip 

Total payment enclosed $ Echo and Reduction Principles 
Reverberation Studio Noise (In N.Y.S. add appropriate sales tax) 

Equalizers Reduction Systems Please charge my Master Charge 
Compressors, Limit- 
ers and Expanders 

The Modern Record- 
ing Studio Console 

BankAmericard /Visa 

Account # Exp. date 
Flanging and Phasing The Recording Signature 

Tape and Tape Session (charges not valid unless signed) 
Recorder The Mixdown Outside U.S.A. add $2.00 for postage 
Fundamentals Session L i 



Test and Save. 
A simple philosophy? Yes. But, one 
that can save you and your clients 
many dollars. 

Consider this: 
You're recording an exciting, new spot 
fora new client. The musicians and 
vocalists are set. You're getting noise 
on the tape and you can't find it 
anywhere. Testing with a TM 500 audio 
test set before recording could have 
saved time and money. 

Or; does this sound familiar? 
You're midway through an important 
broadcast. You've sold every 
commercial minute allowable, when 
your audio fuzzes out. During a 
commercial minute a make good is in 
order. A quick check through your 
basic frequency /response levels with a 
TM 500 Oscillator /dB reading meter 
combination could have saved that 
minute. 

Try this: 
You're engineering a big theatre 
production. It's opening night with a 
full house attending. The curtain goes 
up while your audio stays down. 
Troubleshooting with a TM 500 test set 
before the show could have found the 
problem. 

In this world of sound, time is money. 
TM 500 is a collection of modular test 
and measurement instruments from 
Tektronix that can save you plenty of 
both. 

The heart of our TM 500 Audio Travel 
Lab is our 600 ft low distortion audio 
oscillator, which generates square or 
low distortion sine waves from 5 Hz to 
500 kHz (0.035% THD 20 Hz to 50 kHz). 

For general troubleshooting combine 
this compact oscillator with a full 
function TM 500 Multimeter with ac, dc, 
current, temperature and resistance 
readings as well as dB capabilities. Add 
one of our TM 500 Counters (measuring 
capability to 1 GHz) with a TM 500 
Oscilloscope (5 MHz, 15 MHz and 80 
MHz varieties), you've got a complete, 
portable TM 500 audio test set. 

Or if your in need of a signal source, try 
our 40 MHz function generator capable 
of tone bursts. 20 Hz to 20 kHz log or 
linear sweep, and amplitude modulation. 

TM 500 even has a tunable bandpass 
filter which selects narrow bands for 
selective frequency tests and a hi -gain 
differential amplifier with hi or to filter 
capabilities. 

These versatile plug -ins can be mixed, 
matched and packed in any one of 6 
portable. benchtop, or rackmount TM 
500 Mainframes to make a test set that 
suits your measurement needs. 

The Traveler Mainframe is on the move 
with you. 

When you're in and out of a lot of studios 
our TM 515 Traveler Mainframe is your 
number. The TM 515 carries up to five 
TM 500 plug -ins, looks like and acts like 

Circle 11 on Reader Service Card 

carry-on- flight luggage. A rear interface 
circuit board in the TM 515 Traveler 
Mainframe lets you interconnect the 
plug -in instruments to make gain, loss 
or response measurements - at the 
touch of a pushbutton. 

TM 500 
Designed for 
Configurability 
Your nearby Tektronix Field Engineer 
would like to help you save time and 
money in audio measurements. Call 
today or write for a TM 500 Catalog: 
Tektronix, Inc.. P.O. Box 500, Beaverton, 
Oregon 97077. (503) 644-0161. Ext. 5283. 
In Europe: Tektronix Limited, P.O. Box 
36. St. Peter Port, Guernsey. Channel 
Islands. 

Téktronbx 
COMMITTED TO EXCELLENCE 


