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33005. 
The refined Teoc. 

No TEAC is perfect, but this 
one is getting damn close. We've 

been refining it for 20 years now, 
continually keeping it up to the 

current state -of- the -art in 
performance. 

And it's 
becoming legend- 

ary in reliability. 
There's a special 
tactile delight, a 
sensuous pleasure, 
in operating a 

machine that was 
intended not to break. 
Proof of that 
intention is our two 
year Warranty of 
Confidence. We 
guarantee all our 
machines to work 

properly and meet all 
original specifications for 
two full years - that 

includes both parts and 
labor. No hassle, no excuses. 
TWO years. Parts and labor. 

How good is it? 
Good enough to master 

records with. As a matter 
of fact, to prove it -we've done it. 

The album is called 
"Home Made with TEAC" 

TEAT TAPE 
..EA 

mom. aw °°. MP ow ... en. TWO 

and it soon will be at 
your local TEAC 
dealer, who has specific 
performance data 
and a demonstration 
of the 3300S. 

Enjoy. 
3300S. Another Magic 

Music Machine from TEAC. T EAC. 
The leader. Always has been. 
TEAC l'urpnrarinn of A ra, -:nTelveraph RwaL Mnnred4la California 90640 



20. The Audio Cyclopedia (2nd ed.). Dr. 
Howard M. Tremaine. New and updated, 
here is the complete audio reference li- 
brary in a single volume. It provides the 
most comprehensive information on every 
aspect of the audio art. This new edition 
includes the latest audio developments in- 
cluding the most recent solid -state sys- 
tems and integrated circuits. It covers all 
subjects in the fields of acoustics, record- 
ing, and reproduction with more than 3400 
rela-ed topics. Each topic can be instantly 
located by a unique index and reference 
system. More than 1600 illustrations and 
schematics help make complicated topics 
masterpieces of clarity. 1760 pages. 61/2 x 

93/e hardbound. $34.00 

1. The Technique of the Sound Studio. 
Alec Nisbett. This is a handbook on radio 
and recording techniques, but the princi- 
ples described are equally applicable to 
film and television sound. 264 pages; 60 
diagrams; glossary, indexed; 51/2 x 81/2; 
clothbound. $14.50 

13. Acoustic Design & Noise Control. 
Michael Rettinger. 1973. NEW. revised 
and enlarged edition covers physics of 
sound, room acoustics and design, noise 
and noise reduction, plus noise and its 
problems. Many charts and graphs. A 
practical and useful book. 562 pgs. $22.50 

16. Magnetic Recording. Charles E. Low- 
man. Reference guide to the technology 
of magnetic recorders used in audio re- 
cording, broadcast and closed- circuit TV, 
instrument recording, and computer data 
systems. Includes latest information on 
cassette and cartridge recorders; TV re- 
corders; direct and FM signal electronics 
from low to wideband; servo -control and 
sigral record /playback circuitry; capstan, 
reel. and head -drum servos for longi- 
tudinal, rotary, helical -scan. and disc re- 
corders. Glossary, index, bibliographical 
information. 274 pp. $17.50 

28. Environmental Acoustics. Leslie L. 
DoeIle. Applied acoustics for those in en- 
vironmental noise control who lack spe- 
cialized acoustical training. Basic informa- 
tion in comprehensible and practical form 
for solving straightforward problems. Ex- 
plains fundamental concepts; pure theory 
minimized. Practical applications stressed, 
acoustical properties of materials and 
construction listed. actual installations with 
phctos and drawings. Appendixes illustrate 
details of 53 wall types and 32 floor plans 
and other useful data. 246 pgs. $21.75 

39. Reference Data for Radio Engineers. 
ITT Staff. 5th Ed. The latest of one of the 
most popular reference books for radio 
and electronics engineers as well as libra- 
ries and schools. Complete, comprehen- 
sive reference material with tables, for- 
mulas, standards and circuit information. 
Contains 45 chapters. 1196 pages with 
hurdreds of charts, nomographs, diagrams, 
curves. tables and illustrations. Covers 
new data on micro -miniature electronics. 
switching networks, quantum electronics. 
etc $23.00 
24. Basic Electronic Instrument Handbook. 
Edited by Clyde F. Coombs. Jr. Hewlett - 
Packard Co. A basic reference background 
for all instruments. Offers saving in time 
and effort by having complete information 
in one volume on how to get the most ben- 
efit from available devices. how to buy the 
best instrument for specific needs. Re- 
duces chances of costly errors. Ideal ref- 
erence book, it is an excellent source for 
the beginner. technician. the non -electrical 
engineering man, or general non -engi- 
neering scientific and technical personnel. 
800 pages. Hardbound. $29.50 

25. Operational Amplifiers- Design and Ap- 
plications. Burr -Brown Research Corp. 
A comprehensive new work devoted en- 
tirely to every aspect of selection, use, and 
design of op amps -from basic theory to 
specific applications. Circuit design tech- 
niques including i.c. op amps. Applica- 
tons cover linear and non -linear circuits. 
A/D conversion techniques, active filters, 
signal generation, modulation and de- 
modulation. Complete test circuits and 
methods. 474 pages. $18.00 

33. Noise Reduction. Beranek. Designed 
for the engineer with no special training 
in acoustics, this practical text on noise 
control treats the nature of sound and its 
measurement, fundamentals of noise con- 
trol, criteria, and case histories. Covers 
advanced topics in the field. 1960. 752 pp. 

$26.00 

32. Circuit Design for Audio, AM /FM, and 
TV. Texas Instruments. Texas Instruments 
Electronics Series. Discusses the latest 
advances in design and application which 
represent the results of several years re- 
search and development by TI communi- 
cations applications engineers. Empha- 
sizes time- and cost -saving procedures. 
1967. 352 pp. $18.00 

31. Solid -State Electronics. Hibbard. A 
Basic Course for Engineers and Techni- 
cians. An extremely practical reference 
book for anyone who wants to acquire a 

good but general understanding of semi- 
conductor principles. Features questions 
and answers. problems to solve. 1968. 
169 pp. $12.50 

35. An Alphabetical Guide to Motion 
Picture, Television, and Videotape Pro- 
ductions. Levitan. This all- inclusive, au- 
thoritative, and profusely illustrated en- 
cyclopedia is a practical source of infor- 
mation about techniques of all kinds used 
for making and processing film and t.v. 
presentations. Gives full technical informa- 
tion on materials and equipment. processes 
and techniques, lighting, color balance. 
special effects, animation procedures. 
lenses and filters, high -speed photog- 
raphy, etc. 1970. 480 pp. $28.50 

40. Radio Transmitters. Gray and Graham 
Provides, in a logical, easy -to- understanc 
manner, a working knowledge of radie 
transmitters for quick solution of prob- 
lems in operation and maintenance. 1961. 
462 pp. $17.50 

37. Television Broadcasting: Systems 
Maintenance. Harold E. Ennes. Covers 
maintenance of the t.v. broadcasting sys- 
tem from switcher inputs to antenna. 
Theory and operation of systems, tests 
and measurements, including proof of 
performance for both visual and aural 
portions of the installation. Many illustra- 
tions. A thorough treatment of modern 
television maintenance practice. 624 pgs. 

$16.95 

41. Modern Sound Reproduction. Harry 
F. Olson. A basic text covers amplifiers, 
microphones. loudspeakers. earphones, 
tape systems, film sound, tv and sound 
reinforcement - the significant elements 
and systems of modern sound reproduc- 
tion. Employs simple physical explana- 
tions which are easily understood with- 
out special engineering training. Highly 
recommended text and reference. 328 
pages. $18.50 

As a service to our readers we are pleased to 
offer books from prominent technical pub- 
lishers. All prices listed are the publishers' 
net. Shipping charges are included. 

To order use the coupon below. Indicate 
quantity on the special instructions line if 
more than one copy of a title is wanted. Full 
payment must accompany your order. We 
cannot ship c.o.d. Checks or money orders 
should be made payable to Sagamore Pub- 
fishing Company, Inc. Because of the time 
required to process orders, allow several 
weeks for the receipt of books. 

Sagamore Publishing Company, Inc. 
1120 Old Country Road, 
Plainview, N. Y. 11803 

Please send me the books I have circled 
below. My full remittance in the amount 
of $ enclosed. N.Y. State resi- 
dents add 7% sales tax. 

1 2 3 4 5 6 7 8 9 10 11 

12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 

30 31 32 33 34 35 36 37 38 

39 40 41 42 43 44 45 46 47 

Name 

Address 

City .. 

State Zip 

Special 
Instructions_ 

Canada and foreign. Add $1.00 per book 

38. Television Broadcasting: Equipment, 
Systems, and Operating Fundamentals. 
Harold E. Ennes. An extensive text cover- 
ing fundamentals of the entire television 
broadcast system. Excellent for new tech- 
nicians and operators and as a source of 
valuable reference data for practicing tech- 
nicians. Discusses NTSC color systems, 
camera chains, sync generators, record- 
ing systems, mobile and remote telecasts, 
t.v. antenna systems. Tables, glossary, ex- 
ercises and answers. 656 pgs. $16.95 

26. The Design of Digital Systems. John 
B. Peatman. Textbook for students desir- 
ing to develop a creative approach to de- 
sign capability through a digital systems 
approach. Answers these questions: Un- 
der what circumstances it is desirable to 
implement a system digitally? What are 
some of the components available for 
implementing the system? How do we go 
about designing it? 448 pages. $18.50 



If you work with 
microphones, 
you need this book.! 

LC #73 -87056 
ISBN #0-914130-00-5 

the most important 
microphone book 
ever published. 

s. 

A practical, non -theoretical reference manual for those 
involved in the application of microphones for t1, motion 
pictures, recording and sound reinforcement. 

At last, the practical aspects of microphone design and 
application have been prepared and explained in one 
concise, fact -filled volume by one of audio's outstanding 
experts. This book is so full of useful information, we think 
you'll use it every time you face a new or unusual 
microphone problem. 

Perfect for Reference or Trouble -shooting 
The twenty -six fact -packed chapters in this indispensable 
volume cover the field of microphones from physical 
limitations, electro- acoustic limitations, maintenance and 
evaluation to applications, accessories and associated 
equipment. Each section is crammed with experience- tested 
detailed information. Whatever your audio specialty -- you 
need this book! 

Along with down -to -earth advice on trouble -free 
microphone applications, author Lou Burroughs passes on 
dozens of invaluable secrets learned through his many years 
of experience. 

He solves the practical problems you meet in day -to -day 
situations. For example: 

* When would you choose a cardioid, omni -directional, or 
bi- directional mic? 

* How are omni -directional mics used for orchestral pickup? 
* How does dirt in the microphone rob you of response? 
* How do you space your microphones to bring out the best in 

each performer? 

This text is highly recommended as a teaching tool and 
reference for all those in the audio industry. Price: $20.00 

THE AUTHOR 
Holder of twenty -three patents on electro-acoustic products, 
Lou Burroughs has been responsible for extensive contribu- 
tions in the development of the microphone. During World 
War II, he developed the rust noise cancelling (differential) 
microphone, known as the model T -45. Used by the Army 
Signal Corps, this achievement was cited by the Secretary of 
War. Burroughs was the creator of acoustalloy, a non -metallic 
sheet from which dynamic diaphragms are molded. This ma- 
terial made it possible to produce the rust wide -range uni- 
form- response dynamic microphone. Burroughs participated 
in the design and development of a number of the micro- 
phones which have made modern broadcasting possible - the 
first one -inch diameter wide -range dynamic for tv use; the 
first lavalier; the rust cardiline microphone (which ultimately 
won a Motion Picture Academy award) and the fast variable - 
D dynamic cardioid microphone. He also developed the first 
wind screens to use polyester foam. Burroughs was one of the 
two original founders of Electro- Voice, Inc. He is a charter 
member of the Society of Broadcast Engineers and a Fellow 
member of the Audio Engineering Society. 

r 
ORDER FORM 
Sagamore Publishing Co., Inc. 
1120 Old Country Road, Plainview, N.Y. 11803 

Please send ( I copies of MICROPHONES: DESIGN AND 
APPLICATION at $20.00 each. 

Name_ 

Address 

City State Zip 

Total amount S_ 

N.Y.S. Residents add 7% Sales Tax__ 

Enclosed is check for S 

Foreign Orders add $1 postage and handling 
J L 



 A composer's eye view of electronic 
music is presented by David Cope in 
A VIEW OF ELECTRONIC MUSIC. Com- 
poser Cope has had his works per- 
formed by major orchestras, is at pres- 
ent resident composer and director of 
the Electronic Music Laboratory of 
Miami University in Ohio. 

A better alliance between synthe- 
sizer, composer and technician is sug - 
gested in Robert Ehle s discussion, 
OPERATIONS OF MOOG SYNTHESIZER 
MODULES AND CO PONFNTS. 

Martin Dickstein continues his re- 
ports on entertainment plus technical 
fascination with the inside story of 
THE NEW YORK EXPERIENCE, a multi - 
sensory exhibit currently running in 
New York City. 

The Best of db reprint brings back 
George Alexandrovich's BALANCED 
AND UNBALANCED LINES, first pub- 
lished in our July 1969 issue. 

Typical laser light patterns, stimu- 
lated by music, at the Laserium -a 
novel experience - of the Hayden 
Planetarium, New York City. A one - 
watt laser casts red, blue, green and 
yellow images on the 81 -ft. dome to 
the accompaniment of stereo music 
coming from two of four tracks on a 

tape and through two Crown dual 
300 -watt amplifiers and four Altec A -7 
speakers which are located behind 
(actually above) the perforated dome. 
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dbX 160 
COMPRESSOR /LIMITER 

divi new 160 . conlressor/l i m iter 
She's got a compression ratio you can set anywhere from 1:1 to infinity. 
And she's got a very low distortion figure even at high compression 
ratios. You can set her threshold from -38 to +12 dBm, and her two red 
LEDs let you know whether she's above or below threshold. Her meter 
range is from -40 to +20 dB, and you can set her meter zero at any line 
level between -10 and +10 dBm. Her illuminated meter is switchable to 
read input, output, or gain change. 

She uses true RMS level detection, which you know is more relia- 
ble and accurate than other methods. Her dynamic range is enormous 
and her noise contribution practically negligible. Her output is auto- 
matically ground loop compensated and she is protected against turn -on 
and turn -off transients. She is beautifully packaged and small enough 
that you can take her with you wherever you go. Or you can bolt her into 
the rack where she'll give you a lifetime of faithful service. 

You're going to love this little mother, especially when you learn 
her price. She costs only $300.00, which is a lot less than you pay for 
those other mothers. She's available now at your dbx professional equip- 
ment dealer's. For complete spec information including the little mother's 
measurements, circle reader service card or contact: 

Circle 12 on Reader Service Card 

dbx, Incorporated 
296 Newton Street 
Waltham, Mass. 02154 
617/899 -8090 

Accurate Sound 31 

Amber 26 
Audionics 16 
Audiotechniques 27 
BGW 7 

Bode Sound 18 

Communications Company . 8 

dbx, Inc 2 

Electro -Voice 6 

Infonics, Inc. 6 

Kustom Electronics 3 

J. B. Lansing 5 

Orban /Parasound . 9, 11 

Otari 13 

Peavey Electronics 23 
Polyline 9 

Revox 18 

RIA Tapes 15 

Sescom, Inc 9 

Shure Brothers Cover 3, 19 

Soundcraftsmen 4 
Standard Tape Labs 4 
TEAC Corporation of 

America Cover 2 

Timekeeper 14 

UREI 17 

Woram Audio 39 

Yamaha Musical . . Cover 4 

o o sales offices 

THE SOUND ENGINEERING MAGAZINE 

New York 
1120 Old Country Rd. 

Plainview. N.Y. 11803 516- 433 -6530 

Roy McDonald Associates, Inc. 
Dallas 

Stemmons Tower West, Suite 714 
Dallas. Texas 75207 214- 637 -2444 

Denver 
3540 South Poplar St. 

Denver, Colo. 80237 303 -758 -3325 

Houston 
3130 Southwest Freeway 

Houston. Tex. 77006 713 -529 -6711 

Los Angeles 
500 S. Virgil, Suite 360 

Los Angeles, Cal. 90020 213- 381 -6106 

Portland 
2035 S. W. 58th Ave. 

Portland, Ore. 97221 503- 292 -8521 

San Francisco 
Suite 265, 5801 Christie Ave. 

Emeryville, Cal. 94608 415- 653 -2122 



A professional 
power amplifier 

From KUSTOM 
Two 300 -watt RMS power amplifiers are employed in 
Kustom's new MK Stereo Sound Reinforcement Slave. 
An autotransformer -coupled output provides full 
amplifier output to either a 4 -Ohm or 8 -Ohm load. 

Other major $$ Stereo SRS features include: 
Professional balanced 600 -Ohm, low- impedance 
inputs and standard unbalanced high- impedance 
inputs (one each per side). 
Ground Lift switch to help eliminate ground loops. 
Complete protection from output impedance 
mismatches. 
Internal cooling by fan -no exposed heat sinks. 

The reliable, powerful MK Stereo SRS is designed for 
use in Kustom sound reinforcement systems and is 
also suitable for use with other compatible systems. 

(Zusbm CHANUTE, KANSAS 66720 

Circle 13 on Reader Service Card 



PERFECT tailoring of octave -wide bands ... Infinitely variable adjustment flexibility .. . 

L.E.D.'s for zero gain monitoring... Instant re- setting via Computone- Charts 

USE AS STEREO, OR AS TWO COMPLETELY SEPARATE MONO EQUALIZERS t 
RADIO - TV APPLICATIONS Equalize telephone "talk shows" for voice intelligibility 

Pre -program tape production for automated or engineered 
programming Enhance live and taped broadcasts for optimum frequency balancing 

Improve "remote audio -casts" for studio quality performance 
Equalize various instruments for proper recording balance 
Compensate for difficult microphone placement Adjust 

individual frequency ranges for room acoustic inadequacies 
RECORDING - STUDIOS 

SOUND REINFORCEMENT Blend voice and instrumental live performances Eliminate 
feedback and reduce the possibility of ringing 

FEATURES DISCRETE -OCTAVE EQUALIZATION CONTROL of ten octaves on each channel, 4-12db 
each octave FULL -SPECTRUM LEVEL CONTROL for each channel AUTOMATIC 

CONTINUOUS MONITORING by light -emitting diodes for visual warning of overload in output circuits 
VISUAL ZERO -GAIN EQUALIZATION BALANCING on music, white noise or pink noise LINE OR TAPE 

equalization selector AUTOMATIC EQUALIZER -DEFEAT when line or tape equalizer is not in use 

SPECS TOROIDAL and ferrit -core inductors FREQUENCY response: 4-y2 db from 20-20, 480 Hz at 
zero setting HARMONIC DISTORTION: Less than .1% THD @ 2 v., Typ:.05% @ 1 v. 

IM DISTORTION: Less than .1% @ 2 v., Typ: .05% @ 1 v. SIGNAL -TO -NOISE RATIO: Better than 
90 db @ 2v. input. 

For information includes walnut -grain 
phone 714.556 -6191 cabinet or rack mount RP2212-600 - $399.50 

Circle 14 on Reader Service Card 

You're 
in 

Good %%1111 

when you use 
STL magnetic Test Tapes 

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

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

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

Dis ributed exclusively by Taber Manufacturing & Engineering Co. 

T 1STANDARD TAPE LABORATORY, Inc. 
2081 Edson Avenue 
San Leandro, CA 94577 
(415) 635 -3805 

Circle 15 on Reader Service Card 

laletters 
THE EDITORS: 

An article by Bob White in your 
May issue entitled "How to Make a 

Simple High Speed Duplicator" uses 
an Ampex 960. We have an Ampex 
960 which we would be willing to sell 
at a reasonable price if the word could 
be passed along to any inquiring 
reader; we also have the Ampex 960 
manual. Since this is probably a hard 
item to find, it may be of interest. 

Burt Fisher, Chief Engineer 
WOCB 
South Sea Ave. 
W. Yarmouth, Mass. 02673 

THE EDITORS: 
I wish to acknowledge the fact that 

db Magazine is an invaluable further- 
ance of knowledge for the professional, 
quasi -professional, and novice, alike. I 

myself, am a striving and dedicated 
young junior recording engineer and 
the January issue of db was enlighten- 
ing in numerous respects. Finally, I've 
stumbled upon an institution of higher 
education that contains an audio engi- 
neering curriculum concommittant with 
sound studios within the New York vi- 
cinity, namely, Syracuse University. I 

will seek matriculation there after my 
completion of my studies at the Insti- 
tute of Audio Research. To me, mathe- 
matics has always been eventful but 
perplexing because of the frequent in- 
consequential terminology used, but the 
article on "How to Handle a Square" 
was concise and explicit and proved 
beneficial in explaining some theories 
I've often pondered. Last, but primary, 
was the "Sync Track," which, as in- 
tended, delivered pertinent and con- 
crete advice and admonitions for the 
aspiring audio- minded. In closing, I 

would like to extend my congratula- 
tions for a quality and bona fide mag- 
azine. As soon as possible, I'll be hear- 
ing from you regularly. 

WAYNE "ACEY" PEACOCK 
QUEENS VILLAGE, N.Y. 

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 



JBL.'s new 4315. 
There's never been a wider range 

studio monitor Of any size. 

And, four more things: 
It's a four way system. It has the most sophisticated 

cross- over network ever designed. It's compact, shallow, 
portable. Perfect for wall mounting, horizontally or 
vertically. It's yours for $714. 

There's more. Much more. Go hear the rest. 

Circle 16 on Reader Service Card 



Clean up your 
church .. . 

school, club, or business 
sound system with the 
new Electro -Voice 
LR4B Line Radiator.'" 
The new Electro -Voice LR4B Line Radi- 
ator squarely meets the challenges of 
critical listeners and demanding users. 
You get wide -range, smooth re- 
sponse that makes everyone sourd 
good ... voice or mus c. And the 
coverage pattern from our unique 
multi -faceted design helps reduce 
feedback compared to less so- 
phisticated column speakers. 
This means more useful gain is 
available when inexperienced 
performers get off -mike or don't 
speak up. 

The LR4B is just one Or the 
useful tools only E -V distrib- 
utors have available for the 
thoughtful sound man. Ask 
your rep or contact us at 
the factory for full details. 

Electroi/oice ELECTRO- VOICE, INC., Dept. 756-BD 
686 Cecil Street, Buchanan, Michigan 49107 

Circle 17 on Reader Service Card 

gulton 
05mpany 

The duplicator you need! 
We'll solve your tape duplicating problems ... large or small .. . 

whatever your operating budget! A complete, professional line of tape 
and cassette duplicating gear ... reel -to -reel, reel -to- cassette, 
cassette -to- cassette. 

System 200 offers quality cassette /tape duplicating. 

D -8 and RR- Series duplicators produce multiple reel -to -reel and 
8 -track cartridge dupes for recording studios and professional 
duplicating firms. 

The Model 102 Cassette Copier ... for the office or library 
produces two superb C -30 cassette duplicates in one minute! 

Call Infonics Sales 219 879 -3381) today .. . or write to: Infonics, 
P.O. Box 1111, 238 Hwy. 212, Michigan City, Indiana 46360 

Circle 18 on Reader Service Card 

FREE LITERATURE 
To obtain the free literature described, 

please circle the appropriate number on 
the Reader Service Card in the back of 
the magazine. 

BROADCAST AUDIO TRANSMISSION 

Six -page, illustrated multiplex equip- 
ment brochure, divided into two ma- 
jor product sections: equipment for 
terrestrial program channels and equip- 
ment for satellite program channels. 
Includes stackable single side band 
FDM channels, stereo terminals, f.m. 
diplexers, cue channel diplexers, and 
single channel per carrier program 
systems. Mfr: Coastcom 

Circle No. 89 on R. S. Card. 

MICROPHONES AND COMPONENTS 

Microphones, microphone mixers, 
audio control components, stereo pre- 
amplifiers, and accessories are cov- 
ered in this 24 -page catalog. Mfr: 
Shure Brothers Inc. 

Circle No. 90 on R. S. Card. 

TELEPHONE INTERCONNECT 

Plug -in transformers specifically de- 
veloped for telephone interconnect are 
described in this leaflet. The low pro- 
file units, designated Ouncers, Sub - 
ouncer, and Sub -subouncer, are de- 
signed for wave soldering and quick 
insertion on card mounts. Mfr: TRW 

Circle No. 91 on R. S. Card. 

SOUND ENGINEERING SEMINARS 
A full schedule for 1975 seminars 

in thirteen different cities, aimed at 
the professional who wishes to learn 
more about his craft, is detailed in 
this brochure. Registration informa- 
tion and arrangements for accommo- 
dations included. Sponsor: Synergetic 
Audio Concepts 
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HIGH -Q CHIP INDUCTORS 

A comprehensive series of "Magna - 
Q" microminiature chip inductors and 
LC tuned circuits and factory -tuned 
microminiature LC chip circuits:. are 
described in a four -page brochure. 
Mfr: Vanguard Electronics 
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ENGINEERING REFERENCE 

More than 20,000 items in the elec- 
tronics field, many applicable to au- 
dio, are featured in this 104 -page En- 
gineering Reference Catalog. Included 
are a number of items designed for 
state -of- the -art use. Mfr: Herman H. 
Smith, Inc. 
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CORRECTION 
In our May, 1975 issue, p. 38, the 

two circular diagrams of connectors 
were inadvertently transposed. The cor- 
rect diagram for XLR has three pins, 
while the one for MS -E /R has ten. 



CALENDAR 

JULY 

7 -11 Nashville Audio Exhibition sem- 
inar. Contact: Nashville Audio 
Exhibition, P.O. Box 12123, 
Nashville, Tenn. 37212. (615) 
327 -3918. 

8 -11 INTER NAVEX '75 (Audio 
Visual Aids in Education) 
London. 

16 -18 Second Conference of the Brit- 
ish Society of Audiology, Uni- 
versity of Southhampton, Eng- 
land S09 5NH. 

AUGUST 

27 General Meeting of the Insti- 
tution of Radio and Electron- 
ics Engineers, The School of 
Electrical Engineering, Univer- 
sity of New South Wales, Aus- 
tralia. 

SEPTEMBER 

15 -17 NOISE- CON'75National Con- 
ference on Noise Control En- 
gineering. Gaithersburg, Md. 
Pre -seminar at the Shoreham 
Hotel, Washington, D.C. Sept. 
11 -13. Contact (914) 462 -6719. 

21 -24 International MUSEXPO '75, 
Las Vegas, Nev. Contact: Rod- 
dy Shashoua, International 
MUSEXPO, 1350 Ave. of the 
Americas, New York, N.Y. 
10019. (212) 489 -9425. 

28- SMPTE Technical Conference 
Oct. 3 and Equipment Exhibit. Cen- 

tury Plaza Hotel, Los Angeles. 
Contact: SMPTE Conference, 
862 Scarsdale Ave., Scarsdale, 
N.Y. 10583. 

29 -30 N.Y. Chapter of ERA, Com- 
mercial Sound & Communi- 
cations Show, Statler- Hilton 
Hotel, New York City. Con- 
tact: GIM Sales Corp., 375 N. 
Broadway, Jericho, N.Y. 11753 
(516) 433 -4080. 
First Congress of the FASE 
on Acoustics. Groupement des 
Acousticiens Francaise (GALE), 
Paris, France, Secretariat: 
C.N.E.T., Issy -les- Moulin -eaux 
92, Paris. 

OCTOBER 

Fall Conferences, National As- 
sociation of Broadcasters. Con- 
tact: NAB, 1771 N St., N.W., 
Washington, D.C. 20036. (202) 
293 -3500. 

12 -14 Atlanta 
15 -17 Boston 

21 -26 International Audio Festival 
Fair. London, England. Con- 
tact: British Information Ser- 
vice, 845 Third Ave., New 
York, N.Y. 10022. (212) 752- 
8400. 

Nov. 3 Audio Engineering Society 52nd 
-31 Convention, Waldorf- Astoria 

Hotel, New York, N.Y. Con- 
tact: AES, Room 929, 60 E. 
52nd St., New York, N.Y. 
10017. (212) 661 -8528. 

NOVEMBER 

4 -7 Meeting of the Acoustical So- 

ciety of America, San Fran- 
cisco, Ca. 
NAB Fall Conferences. Con- 
tact: NAB, 1771 N St., N.W., 
Washington, D.C. 20036. 
(202) 293 -3500. 

9 -I1 New Orleans 
12 -14 Chicago 
16 -18 Denver 
19 -21 San Francisco 

DECEMBER 

1 -5 Kodak Ektachrome Work- 
shop, Kodak Marketing Edu- 
cation Center, Rochester, N.Y. 

GOOD CAN BE EVEN BETTER 

CROWN DC300A 
(the old standard) 

SOUND: Good overall per- 
formance limited 
by current limit- 
ing circuits. 

MUSCLE: 16 rugged 150 
watt output trans- 
istors. 

COOLING: Integral heat sink 
chassis construc- 
tion with addi- 
tional fins. 

POWER: 155W /ch 1 Hz- 
20 KHz @ .05% 
into 8 ohm loads. 

No 4 ohm rating 
possible as unit 
will not precondi- 
tion per FTC rul- 
ing. 

SPEAKER Relies solely on 
PROTECTION: single fuse in pri- 

mary of power 
supply. 

BGW 500D 
(the new standard) 

Highest accuracy over the complete 
audio band. Elimination of current 
limiters yields unbelievable im- 
provement, especially noticeable in- 
to lower impedances at high power 
levels. No chirps, buzzes, etc. 
Sounds clean! 

20 rugged 150 watt output trans- 
istors. 

Low noise dual speed fan cooling 
huge extruded aluminum heat sinks 
means uninterrupted performance 
under even the most grueling 
operation. 

150W /ch 10 Hz - 20 KHz or 
200W /ch 25 Hz -15 KHz @ .2% 
into 8 ohm loads. 

251W /ch 20 Hz - 15 KHz @ 
.25% into 4 ohm loads. 

Electronic SCR crowbar with mag- 
netic circuit breaker. Saves your 
precious speakers in the event of 
output transistor failure. 

PRICE: $799.00 $799.00 (more for your money). 
The BGW 500D will drive more speakers in parallel or any kind of 
load with absolutely no difficulty. Unlike amplifiers designed with 
current limiters. 

SYSTEMS 

BGW Systems, P.O. Box 3742, Beverly Hills, 
CA 90212 
(213) 391 -0320 
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sound with im MARi1N DICt(SiEtN 

A very unusual technique for at- 
tracting and holding the attention of 
the audience during a slide -film ex- 
hibit was presented by the Organiza- 
tion of American States about 11/2 
years ago at the Pan Am Building in 
New York. It combined technical in- 
genuity plus showmanship. 

The room was darkened, with just 
enough illumination for the visitors to 
see their way in and out. The projec- 
tion screens (there were six images) 
were on the far wall as the room was 
entered. The images were shown on 
square or circular shapes and changed 
according to the script, sometimes in- 
dividually, sometimes several at a 
time, some dissolving, or changing 
quickly. Nothing unusual here. A film 
running on one or more of the 
screens would still not be really un- 
usual, as interesting as the material 
might be. 

THE FIGURE OF COLUMBUS 
The uniqueness came when the vis- 

itor noticed that the narration seemed 
to come from a figure standing be- 
tween two images at the far end of 

MEASURE 

REVERB TIME 

IN REAL TIME. 

Instantly! 

RT -60. 
This easy -to -use 

instrument delivers pre- 
cise reverb time measurement in Nisbet 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 just $395. 
Write for your tree technical 
bulletin on the RT -60 - instantly! 

communicnrions 
comPnnr 

3490 Noel! Street EMI II ¡pM 
Telephone 7g4)297.3261 WIEN/ 
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The talking head, made of plastic 
material, can be made to resemble the 
person speaking on the film. 

the projection wall. Only the face and 
part of the shoulders were illuminated. 
In this exhibit, the figure represented 
Columbus, wearing a frilled shirt, a 
small string bow tie, and had dark 
hair with a beret. The coat had a big 
collar just as in familiar pictures of 
Columbus. 

The figure did not move. Only the 
face moved. The eyes blinked nor- 
mally, and sometimes looked from 
side to side. The mouth spoke the 
words the audience was listening to, 
and the nose twitched along with the 
facial movement. It seemed as if when 
the showing was over, the mannequin 
would come to life, doff his hat, and 
take a break until the next show. The 
exhibit was concerned with develop- 
ments in the Americas since Colum- 
bus first came here and the image on 
the screens depicted visually what was 
told orally. 

When the program ended, the eyes 
on the face closed, and the room 
stayed dark. The figure did not move. 
The screens went black, but the face 
remained with eyes closed, immobile. 
Then, after a short break, the eyes 
opened, looked from side to side as 
though looking the new audience over, 
the nose moved, the lips smiled, and 
the voice began again to tell the story 
of the slides. The screens came to life 
again, and the show was under way. 
The mannequin did not take a break. 
How long did this go on? The best 
way to find out was to wait the short 
time until the next show was over. 

This time, after the show, a closer 
inspection of the figure was in order. 
The face was life -size, part of a full 
size head on a bust of Columbus. The 
base was a square pillar holding up 
the bust at the proper height. The 

face was made of a white plaster -like 
material and although the features 
were cut out to make a face, there 
were no real features like color or 
brows. The moving face was actually 
projected onto this statuette, and gave 
the illusion of real -life animation. This 
is called the "talking," or projection, 
head. 

PROJECTION HEAD 
The head is similar to those used 

for demonstrating or holding head- 
phones. For projection purposes, the 
face is reflective rather than opaque 
as it would be if made of styrofoam. 
The face is made life -size, if possible, 
or as close to that as it can be. The 
restriction on actual size might de- 
pend on the exhibit, the location of 
the mannequin with respect to the 
public, and the size of the projected 
face at the throw distance dictated by 
the display itself. When it can be 
done, the proper costume lends greatly 
to the realism of the display. The 
shape of the face is usually based on 
that of the actor being used in the 
film. 

As you can see, when someone is 
speaking, his head usually moves up 
and down or side -to -side. However, 
since the projection in this case will 
be on a stationary head, the actor 
used in creating the film to be pro- 
jected must keep his head perfectly 
positioned at all times. If he did not, 
the projected eyes and nose and mouth 
would not fall on the proper places 
on the head, most distracting, if not 
humorous. 

In order to assure that the person 
on the film keeps the precise position- 
ing, a brace is used to keep the head 
from moving. Naturalness of move- 
ment of the eyes, nose, the lips and 
the face can keep an illusion of real- 
ism, but the head must remain still. 
The background of the person speak- 
ing must, of course, be blank. By 
knowing the throw distance, the size 
of face to be projected, and then lo- 
cating the bust in front of a black 
background, the total effect achieved 
is startling. 

The sound can come from a speaker 
located in the base of the bust, or 
from some other hidden location in 
the vicinity of the face. The closer 
the audience can get to the head, the 
closer the speaker should be to the 
face for better realism. 

The same technique can be applied 
in the event of a traveling show put 
on by a company, for instance. The 
face can be made of the actual per- 



son speaking on the film. When a 
plastic mold is being made to repli- 
cate a particular individual, the total 
effect is startling. 

REAR PROJECTION 
A simllar presentation can also be 

made using rear projection. This time, 
the projector would be located behind 
the head or beneath it in the base, 
with mirrors to reflect the image to 
its proper positioning. The face would 
be made of a transparent material, 
and a similar illusion would be created. 

The total number of projectors is 
controlled by the display size, the 
number of screens, and the method of 
operation, whether the slides are 
changed at random by a timer on the 
projector, for example, or from cues 
on a tape. The important thing for an 
automatic show, is that the slides 
either go all the way around on the 
drum or that they continue to an end- 
ing point and then recycle automatic- 
ally. 

The film of the face should be on 
an automatic loop which can either be 
made of a precise length with a defi- 
nite amount of black space (where the 
head disappears during the pause) or 
with the face showing for a period of 
time with eyes closed or just looking 
around without speaking. In the lat- 
ter case, the moving eyes and move- 

ment of nose or cheeks would add 
greatly to the effectiveness of the 
"live" head, even though there was 
no sound. Perhaps, it might even be 
possible to use slight throat clearing 
from the "face" during these show 
breaks for effect. 

TALKING HEADS ELSEWHERE 
At present, we have learned of such 

heads being used in Wax Museums 
both in Paris and near Tokyo. The 
head is that of Madam Toussard, as 
she tells the entering visitors of the 
things they will see and some of the 
background of the exhibit. There were 
similar heads on the Freedom Train 
which traveled across the country re- 
cently. There are also heads at the 
Smithsonian Institute, in Copenhagen, 
Denmark, California, Florida, Tennes- 
see, and other locations. One exhibit, 
in Washington, D.C., has actor Cliff 
Robertson as the "narrator." In this 
portrayal, he ages from twenty years 
to sixty years old in a few minutes. 
Many exhibits have also been pre- 
pared for corporations to use at trav- 
eling sales meetings or inter -office 
presentations. 

There are possibly others, but we 
are familiar with the work of Ron 
Chedister Associates of McLean, Vir- 
ginia, and Bergen Expo Systems of 
Clifton, N.J. as two organizations that 

design the heads and have aided in the 
production of the display for an ef- 
fective presentation. At present, there 
is work under way at Ron Chedister 
Associates to develop a moving head 
which will add further to the "live - 
ness" and effectiveness of an already 
startlingly exciting exhibit technique. 

SESCOM'S NEW CABLE TESTER 
Tests For: Continuity Opens Shorts 
Phasing - Professional Net 521.50 /Send 
for Spec Sheet 

Quality Engineered Sound Products 
SESCOM, INC. 
P. O. Box 590, Gardena, CA 90247 U.S.A. 
1213) 7703510 TWX.910-3286189 

5E5 
MEIN 
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-36 types of 
e empty tape reels 

O1 \ \ \and boxes 
17 for hi -speed duplicating 
( Ìaudio spots - tv spots 

IMMEDIATE SHIPMENT 
FROM MANUFACTURER'S STOCK 

GET CATALOG PO 175 

Polylive CORP. 312/298.5300 

1241 Rand Rd. DesPlaines, IL 60016 
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"Evolutionary" 
Introducing the new Orban /Passound Reverb 

° Over the last four years previous models of the 
Orban / Parasound Reverberation unit have found 
their way into hundreds of radio stations, electronic 
music studios, schools, travelling shows, and re- 
cording studios small and large. 

Our continuing research and development effort 
has now produced enough refinements to an already 
reliable and proven device to justify a new model. 

The new Orban /Parasound 106CX Reverb looks 
exactly like its popular predecessor. It has the same 
ultra -compact dimensions, effective hum shielding, 
spring locking lever (for convenient portability), 
smooth four -spring sound, +4 dBm balanced output, 
true four -frequency midrange peaking equalizer (not 
just cheap tone controls), and a low $695 price. 

But we've managed to extend the effective high 
frequency response by another third octave compared 
to the older units. And a major redesign of the ex- 

clusive "floating threshold limiter" has not only 

increased this circuit's effectiveness ir. controlling 
"spring twang' but also increased the usable signal - 
to -noise ratio of the reverb system to 76 dB -a full 
6 dB improvement. 

It's all a part of Orban / Parasound s policy of ag- 
gressive engineering development and product 
update whenever significant improvements can be 
made in keeping with excellent cost/performance 
characteristics. And in these economically uncertain 
times, the high co*-effectiveness of all Orban/ ° 
Parasound products is particularly welcome. 

For further information on our new Model 106CX 
Reverb or our other fine products (the 621 Parametric 
Equalizer, 516 Dy mic Sibilance Controller, and 
245E Stereo Syntl esizer) contact us directly or your 
local Orban/Paras and dealer. 

680 Beac 
ipi 011114 

Street San Francisco, Ca. 
415) 776 -2808 

Circle 23 on Reader Service Card 



o The program director's generaliza- 

In the January issue, we discussed 
education and received some immedi- 
ate response, one letter of which was 
published in the April issue. However 
not everyone reads db immediately. 
More recently I received a letter from 
a dental student in Tennessee, refer- 
ring to the January issue. 

He was quite excited by my refer- 
ence to the Teaching Research course 
on Dental Anatomy. As he wrote, it 
was six months since he had com- 
pleted that course and he wrote to say 
that he had forgotten everything he 
was supposed to have learned except 
things he had himself used since. 

He further commented, "You would 
be surprised at how much sheer mem- 
orization goes on in Dental and Med- 
ical schools, to no good purpose, ex- 
cept that's the way it was always 
done." He went on to explain that 
he reads db because recording and 
audio have been a long -time hobby 
of his. Then he says some flattering 
things about myself and other db 
columnists that modesty forbids me 
to repeat. 

Finally, he says, "I just wrote to let 
you know that not all students who 
enter Dental School are 'incapable 
of creative or intelligent thought'." 
While I used those words, it is true, 
they were part of a quote, and did 
not represent what I think about any 
students, dental or otherwise. So per- 
haps a little clarification is warranted. 

WHAT ABOUT IO RATINGS? 
In a way, I'm glad this came up. 

The db editor does not bluepencil 
much of what I write, but here was 
an occasion where he had deleted a 
few words. In my original ms., the 
copy read, "I asked about the rote 
fact orientation of the course. If I re- 
vised the course, I wanted to change 
that. There was a reason for it, it was 
explained to me. Students who enter 
dental college all fall in the I.Q. 
bracket of 80 ± 5, between 75 and 
85, and are incapable of creative or 
intelligent thought, so we must not 
expect it of them!" 

The editor had blue -penciled the 
joking reference to I.Q. numbers be- 
cause of their manifest absurdity - 
such figures are in the low -grade 
moron category, possibly revealing 
what the program director thought of 
his students. But my point was not to 
quote such nonsense, but to underline 
the quick reference to I.Q., and the 
reliance so many people place on 
these scores. 

tion of dental students as morons 
leads to other vocational I.Q. assign- 
ments. For example, one might say 
that medical doctors are a step higher 
than dental students, so their I.Q.s 
fall into the 85 to 95 slot. And as we 
do know, in order to succeed in an 
engineering school, a student should 
have an I.Q. between 125 and 135. 
Therefore, engineers can preen them- 
selves on being more intelligent than 
dentists and doctors! 

The above ludicrous reasoning is 

simply an exaggeration of the faith 
some people place in I.Q. scores. Up- 
on observing the native capabilities 
of students with different scores, I 
have always failed to turn up any cor- 
relation between the score and per- 
formance. 

The conclusion I came to some 
time ago was that a person's I.Q. 
score, rather than indicating anything 
about his intelligence, shows to what 
extent his mentality matches that of 
the psychologist who designed the 
test. Perhaps that doesn't make sense 
to you, but it does to me. 

I've previously told the story about 
the psychologist who was touring 
schools, before the days of I.Q. tests, 
to get some data. He went into one 
classroom, and told the students he 
had a problem for them: "I have a 
road, that is 50 feet wide and 1 mile 
long. How old am I ?" 

You can imagine the blank stares 
from the students. But presently one 
boy in the far corner of the room 
slowly put up his hand, kind of 
thoughtfully. "Yes, Johnny ?" said the 
psychologist. "44, sir." Well, by some 
fluke, Johnny had it on the nail, so 
the psychologist decided to play it 
along. "You're right, Johnny. Now 
would you tell the class how you fig- 
ured that ?" 

"Well, sir, it's like this sir, I have 
a brother, sir. He's 22, and he's only 
half crazy, sir." 

I guess he got his answer, all right. 
But that summarizes my idea about 
the reliability of a psychologist's con- 
clusions. So if you're absolutely and 
completely crazy, maybe your T.Q. 
score could hit 200! Before leaving 
that, I should add that, a few years 
ago someone persuaded me to take one 
of those I.Q. tests. Imagine my sur- 
prise when my score came out at 
185! Am I really that crazy? 

REAL MEASURES OF LEARNING 
Working on the materials for Edu- 

cational Research Associates, I have 
had to devise tests that will really 

measure the learning capability of the 
students. How can one do this? Learn- 
ing is the dynamic of increasing or ex- 
tending knowledge or skills. Measur- 
ing that a student can answer some 
specific question, or set of questions 
merely tests knowledge or skills, as 
they are. It is no measure of capabil- 
ity to extend. 

So you need to take the student 
so far, with help, stimulating his own 
self -learning capability as you do so, 
then set him a step that he has not 
been shown, to see whether he can 
make the step on his own. Find a test 
that will allow some originality -that 
is, one that could be solved by more 
than one method, within not too 
much extension of the knowledge or 
skills he already possesses. 

That may sound like a "tall order," 
until you get a little experience doing 
it. Probably the most important ele- 
ment is a desire to see others learn for 
themselves, then the development of 
ways to find out how they learn or, 
conversely, what their hangups are. 
Once you adopt such habits it be- 
comes relatively easy. One trick is to 
try to remember your own former 
hangups, and then see whether your 
students stumble at the same places. 
They often do. Or if they don't, "con- 
fessing" where you did will get them 
to help you find their problems. 

It is almost impossible to do this in 
a vacuum, i.e., without having live 
students on which to try it out. So 
the best way to start is in a classroom 
situation. After you have some ex- 
perience working with students, you 
can help generate material that will 
work, based on the knowledge of how 
students think. And from that, it is 
not a big step to generate measures 
of their capability at learning. 

REVERSION OF INVERSION 
The important thing, emphasized 

by the discussion about that dental 
course, is to reverse the process by 
which most so- called teachers do 
what they call "teaching." Recently, 
I have been teaching an adult class on 
the metric system, using a classroom 
at the local junior high, where both 
my children "learned" geometry. 

Both of them had a tough time. 
The teacher went by the book. It 
would have been no better had she 
gone by a strictly mediated course 
that did the same thing. There is no 
magic about media, if nothing else 
changes. The theorems must be mem- 
orized, using the same letters as those 
in the book. 

TEACH YOURSELF FIRST 
In my own education, I had trou- 

ble with the multiplication tables. I 
just could not memorize those things. 



However, later, when I was learning 
to use logarithms ( which are not used 
so much today, now we have those 
pocket computers) I found that I 
could remember nearly half the loga- 
rithms in the 4 -figure log tables, be- 
cause I used them, not because I 
tried to memorize them, which would 
have been impossible. 

Algebra made sense because I had 
a good teacher, one that I call in my 
book "Taking the Mysticism From 
Mathematics," a "one -in -a- lifetime" 
teacher. Trig I managed, although it 
seemed a lot of trouble about noth- 
ing, until I got far enough into it to 
find it useful for problems I could not 
do any other way. Calculus I thought 
I managed. We had one of those profs 
who scratch stuff on the board so 
fast it takes all your time to get it 
down in your notebook. 

Then you get home and try to do 
the homework. You get your notes, 
to see "what he did here," and you 
copy it off, with a different set of 
figures, and hope for the best. You 
think you are doing calculus. In a 
sense, I suppose you are. 

But when I came to write my Basic 
Mathematics, all went well, until I was 
into trig and calculus. I could turn 
math around so the student would 
approach it as a way of finding solu- 
tions to progressively harder problems, 

or problem types. But in trig and cal- 
culus, I found that I could only do it 
the way I had been shown. Before I 
could teach this the same way, I must 
find out why, and how a first mathe- 
matician could ever have arrived at 
that way to do it. Once I had found 
that out for myself, I could lead my 
students to do likewise, not by telling 
them, but by leading them to discover 
for themselves, using appropriate clues. 

Now, teaching the metric system in 
the same classroom where my own 
children had "learned" geometry, I 
could see why the geometry teacher 
did what she did. She had learned it 
the way I had learned calculus. She 
knew only that that was the way it is 
in the book. What a waste of time! 

The trouble is, that method be- 
comes a habit. Suppose I had gone in 
and shown her how I would tackle 
helping students to learn one or two 
of those geometry theorems by the dis- 
covery method. What she would prob- 
ably do is to observe that the students 
picked it up better that way, so it must 
be a "better form of proof" than the 
one in the book. Probably it was the 
same proof as the one in the book, 
but she would never recognize that. 

RELATING TO AUDIO 
That is why I keep emphasizing 

that audio people are in a singular 

position to tackle "doing it right." We 
have IQs of 125 to 185, remember? 
Forgetting that baloney, our work has 
involved us in all kinds of problem - 
solving techniques. Which of us has 
not learned about grounding, the hard 
way? And so on. What every vocation 
needs, is a course in grounding! 

A few years ago, when the federal 
government was after me, I needed 
a lawyer. I found that no lawyer 
would take on the federal government 
for me. But one district attorney 
helped me, probably more than he 
knew. He recognized me as a "schol- 
ar," said the county law library is 

public property, and suggested that 
law would be a "piece of cake" for 
me. Rather indigestible cake, I'd say. 
But the long and short of it is, I no 
longer hold lawyers in the awe that I 
once did, because I can teach most of 
them some law. 

What I am saying is this: Don't al- 
low yourself to be discouraged by the 
notion that you know nothing of the 
subject you have to mediate; neither 
does the student! And maybe the 
teacher doesn't either! So tackle it. 
You can learn it, if the student ever 
will, and you'd better, so the students 
can. Only so will you put together 
good mediated material. 

You might even merit an I.Q. of 
195, one day! 

Introducing the $299 Stereo Synthesizer. 
We cut the fat from the package. 
We redesigned the circuit with state of the 

art components. 
We built in larger quantity. 
The result: we were able to cut 60% off the 

old price without sacrificing performance. 
Now the smaller FM stereo station can afford 

to process old records, announce mikes, and 
mono spots, while eliminating phase cancellation 
problems in mono reception. And any recording 
studio can save tracks by recording strings, drums, 
or horns in mono and spreading them in the mix. 

The synthesizer will stereoize a mono reverb 
device (like our own model 106CX). And it's ideal 
for reissuing old mono masters in synthesized 
stereo. 

The output is fully stereo /mono compatible 
-just add the outputs to obtain the original mono 

input. Setup is a snap, and the unit can be ad- 
justed in seconds for different kinds of program 
material. 

At $299, the new Orban /Parasound model 
245E is an essential addition to your collection of 
audio processing gear. An explanation of its 
operating principles and an extensive collection of 
applications are detailed in our brochure, available 
on request. 

Also inquire about our Spring Reverb, 
De -esser and Parametric Equalizer, all with out- 
standing price performance characteristics. 

orban/paratound 
680 Beach Street 

San Francisco, Calif. 94109 
(415) 776-2808 

Now every professional who needs 
stereo synthesis can afford the best. 
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Venetian spinettina, 1540. 

MARTIN DICKSTEIN 

Lyre (kissar) made from a human 
skull with antelope horns, Central Africa. 

Late 17th century Italian harpsichord. 

New York IS a Nice Place to Visit 

A new show at the Planetarium, a musical exhibit at the Metropolitan, 
with Central Park in between, offer rich family entertainment. 

Now that summer has arrived, some 
of you may be thinking of sight- 

seeing in New York, whether you're 
from the big city or from out of town. 
Since most of you are interested in 
audio and/or visuals, here are a 
couple of suggestions which the whole 
family can enjoy. The rating is G. 

PLANETARIUM 
Almost all large cities, some small 

ones, and quite a few colleges have 
planetariums (or is it planetaria ?). In 
New York, there is the Hayden Plan- 
etarium, associated with the Amer- 
ican Museum of Natural History. It 
is located at West 81st St. and Cen- 
tral Park West, right alongside Cen- 
tral Park -on the west side of it. 
that is. 

Funding for the Planetarium began 
in 1933, including a grant from Mr. 
Charles Hayden for a Zeiss projector. 
In 1934, ground was broken, and in 
1935 the Hayden Planetarium opened 
its doors to the public. Right from 
the beginning, the Planetarium was to 
be innovative. During the construc- 
tion of the 81 -foot high dome, two 
"firsts" were established: the roof was 
made as a shell -within -a -shell with 

In addition to writing his db column, 
Martin Dickstein is an audio 
consultant. Tom Jones and Howard 
Schwartz provided the information for 
this article. 

only 3 in. between them at the top, 
and 3' in. at the bottom. Secondly, 
it was the first building to have ce- 
ment blown into place by a special 
gun. 

This coming October, the Plane- 
tarium will be celebrating its 40th an- 
niversary. Since it opened its doors to 
its first audience of school children, 
more than 20 million visitors have 
come, a great many of them several 
times, both as school children and 
then with their children. To this day, 
the Planetarium welcomes children 
both to the regular performances, and 
to special classes in astronomy and 
related subjects. There are also classes 
for adults, including navigation and 
aviation. 

The original Zeiss projector, Model 
II, worked for 25 continuous years - 
seven days a week for an average of 
5 shows a day. After about 40,000 
showings, it was replaced in 1960 by 
Zeiss Model IV. Then in 1969, a new 
unit, Zeiss Model VI, was installed. 
This is the one presently in use. 

This giant is 17 feet long, weighs 
close to 3 tons, and cost over $1.5 
million. There are only eight similar 
units in the whole of the Western 
Hemisphere. The unit has four main 
drive motors and 80 auxiliary motors. 
It is capable of being operated by a 
large control console, but it is so deli- 
cately balanced, if the motors are dis- 
connected, the projector can be swung 

easily in any direction with one finger. 
The projector is also somewhat of 

an innovation. It is capable of 50 per- 
cent more light output than the pre- 
vious unit as the result of the use of 
a gas- discharge (instead of incan- 
descent) source. This brilliance makes 
it possible to throw a brighter moon 
which allows for greater surface fea- 
tures and to project a more brilliant 
sun which reddens automatically as it 
approaches the horizon. The projec- 
tor can place stars on the dome in an 
authentic pattern taken from any time, 
past or future, as seen from any spot 
on earth. It can show 17 star clusters 
and nebulae and some 9,000 true - 
color fixed stars down to the 6.5 mag- 
nitude. The unit is also capable of 
variable speeds, zooms, and the ability 
to race one year past in ten seconds. 

In addition to the star projector, 
there are also 25 special slide ma- 
chines, made just for the purpose of 
single or multiple images, 2 x 2 in. 
slide, projectors, 8mm film projectors, 
16mm film projectors, 3 x 4 in. slide 
projectors, and film loop devices. In- 
cluding special effects projectors, there 
are a total of over 100 units to help in 
the program presentations. 

The sound system has a 2- channel 
Teac tape recorder with a Scully back- 
up unit feeding through two dual 
Crown amplifiers with an output of 
300 watts each. The four main speak- 
ers, mounted above the perforated 



Chinese bell and stand. 

dome, are Altec A -7s. There is a 
microphone at the control console 
for the staff member narrating the 
presentation; the music and sound ef- 
fects come from the tape machine. 
There are also six surround speakers 
for effects and fuller sound. 

SOLAR THEATER 
The program for the summer (July 

1 to Sept. 22, 1975) is Universe Call- 
ing, a trip through space and time in 
search of any of the possible million 
habitable worlds in our own galaxy 
from which intelligent beings might 
be trying to communicate with other 
beings. 

German 18th century guitar. 

On the floor below the amphi- 
theater, there are many exhibits and 
a solar theater. Here, in addition to a 
scale model of the solar system indi- 
cating proper relative orbital speeds, 
there are also 40 slide projectors in 
single or dissolve combinations, show- 
ing various programs in science on 22 
screens. A 2 -track audio tape with a 
cue track controls the show. An 82- 
channel punched paper programmer 
is advanced by the cues to trigger the 
movement of the more than 1,600 
slides. The narration and music feeds 
through a dual 50 -watt Kenwood am- 
plifier and 20 Altec speakers. The 
audience either sits or stands in the 

center of the circular arena. 
There is no question but that the 

entire family will enjoy the presen- 
tation and exhibits at the Hayden 
Planetarium. Incidentally, as another 
step in its innovation, there is now a 
Laserium show on Friday, Saturday, 
and Sunday evenings, after the day's 
regular planetarium programs are 
over. These shows also go on in the 
main theater on the high dome. This 
can make a full day or weekend of 
enjoyment, including the fascinating 
exhibits at the Museum. 

Time schedule for the Planetarium 
is: Weekdays, 2 & 3:30 p.m.; Satur- 
day, 11, I, 2, 3, 4, & 5; Sunday, 1, 2, 
3, 4, 5. The telephone number is 

212- 873 -8828. 

METROPOLITAN MUSEUM OF ART 
As long as we're on the subject of 

museums, there is another one with 
another interesting exhibit we would 
like to recommend. It is the Metro- 
politan Museum of Art and is right on 
the opposite side, the east side, of 
Central Park from the Planetarium, 
at East 81st St. Hours: Tuesday, 10- 
8:45; Wednesday- Saturday, 10 -4:45; 
Sunday, 11 -4:45; closed Mondays. In- 
formation: 212- 879 -5500. 

Continued next page 

GO PROFESSIONAL! 
GoOtari MX-5050 tir 

Otari's new MX -5050 is a compact professional 
recorder that's scaled down in size but not in perfor- 
mance or features. Make no mistake. The Otani MX -5050 
is not another hi -fi recorder. Instead, it's a creative 
working tool for the professional recording engineer. 

The MX -5050 is designed to handle a wide 
spectrum of professional recording and production 
assignments: audiovisuals, broadcast programming, 
rock groups, high school and college bands, church 
and religious recording, drama classes, and local 
theater groups. 

Look at the professional recording features the 
Otani MX -5050 has to offer: two or four channels, front 
panel edit and cue, precision mounted splicing block on 
head cover, synchronous reproduce for over -dubbing, 
motion sense to prevent tape damage, XL connectors, 
600 ohm + 4dB output, balanced line transformers, 
built -in mic preamps, extra reproduce head (1/4 or 1/2 

track) on two channel version, plus much more. 
Go professional. Go Otani. 

Otani Corporation 
981 Industrial Road 
San Carlos, Calif. 94070 
(415) 593 -1648 
In Canada: Noresco Mfg., 
Toronto 
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* Oscillator 

Don't let its size or price fool you! 
The TO-1 is a new pocket size battery 
powered test oscillator specifically de- 
signed for testing, aligning, and trouble- 
shooting audio equipment, transmission 
lines and systems. It permits testing of 
frequency response, distortion, gain, 
crosstalk and noise for almost any type 
of equipment. Its performance and 
specs are of the highest standards, mak- 
ing it an indispensible tool for audio 
measurements and maintenance, yet it 
easily slips into your shirt pocket! 

TO -1 SPECIFICATIONS 
Switch selectable frequencies: 

30 Hz, 400 Hz, 1 kHz, 15 kHz 
Balanced outputs: 

+4 dBm and -56 VU into 200 ohms 
Frequency response: ±0.1 dB 
THD (total harmonic distortion): 

less than 0.05% 
Frequency accuracy: ±5% 
Frequency stability: 

2% for temp. 32 -104 degrees F. 
Source (output) impedances: 

600 ohms ±5% at +4 dBm, 
200 ohms ±5% at -56 VU 

Current drain: 5 mA with 9V supply 
Size: 7%" x 2" x 1" 
Weight: 6 oz. (169 gm) 

Designed to feed a 600 ohm line at #4 
dBm, the TO-1 balanced output can 
feed any patch bay using a simple 
patch cord. A calibration curve sup- 
plied with the unit indicates the output 
level for other load impedances as well. 
An internal trim pot provides an addi- 
tional variation of oscillator output. 

For testing purposes, the TO-1 can 
be used as any other type of high qual- 
ity audio oscillator with the additional 
ability to truly resemble a floating bal- 
anced signal source, with distortion and 
noise levels matching the best available 
microphone. It is a perfect substitute 
for any unbalanced signal source as well. 

Since it is battery operated, it can be 
used as a portable test oscillator in 
practically any field situation. At its 
low price, it can be an indispensible 
tool in any studio, shop or station. 

The TO-1 carries a 1 -year warranty. 
To order, send check for $59.95 

(includes shipping costs) (N.Y. State 
residents add 7% sales tax) to: 

TIMEKEEPER 
Box 35, Great Neck, N.Y. 11021 

You are probably aware of the 
paintings and sculptures on exhibit at 
the museum, but you may not know 
of the Andre Mertens Galleries for 
Musical Instruments. Located on the 
2nd floor, the exhibit takes up a full 
wing. It is the first permanent installa- 
tion of the Crosby Brown collection 
of musical instruments of all nations. 

Primarily, the exhibit consists of 
musical instruments from all around 
the world, but now, instead of just 
looking at the instruments, you can 
also hear them. Two years ago, Tele- 
sonic Systems, Inc., of New York 
City, installed the first of its sound 
systems in the U.S., but don't get the 
wrong idea. This is not a public ad- 
dress system we're talking about. 

The Telesonic System comes from 
France and has been used since 1964 
at the Louvre, the National Museum 
of Modern Art, various other muse- 
ums both indoor and outdoor, and 
at theaters and famous places of in- 
terest. In Italy, a similar system is 
used in conjunction with a light show 
in Florence; it is the only sound sys- 
tem approved by the Vatican for 
taped lectures in the Raphael Room 
and the Sistine Chapel. 

The Telesonic audio system allows 
visitors to hear reproductions of the 
music of the instruments in the dis- 
play case. By renting, for a very nom- 
inal charge, a unit to be carried and a 
headset to be worn, a program run- 
ning several minutes can be heard 
right in front of the display. As the 
visitor walks into the area of the dis- 

E. Norman Rauland, one of the 
founders of the RMA (now EIA) 
in 1924, died in Chicago on April 
I at the age of 77. One of the pio- 
neers of the radio industry, Mr. 
Rauland was a designer of trans- 
formers and other components and 
participated in the development of 
the superheterodyne receiver. A 
transmitter designed by Mr. Rau - 
land was used by Commander Don- 
ald MacMillan for communication 
during his Arctic expedition. The 
two -way radio used in the first reg- 
ularly scheduled airmail service be- 
tween Chicago and Minneapolis 
was designed and built by E. N. 
Rauland. Another historic device 
created largely by E. N. Rauland 
was the "walkie- talkie" used in 
World War H. Through his com- 
pany, the Rauland Corporation, 
later Rauland -Borg, he introduced 
the first solid -state commercial 
sound equipment in 1960, and in 
1970 initiated the Telecenter Sys- 
tem, utilizing solid -state telephone 
circuitry. 

play, the music or voice can be heard. 
There are about 50 exhibits, most of 
them with accompanying sound. As 
all programs repeat continuously and 
there is no specific order necessary, 
the visitor can see any exhibit as many 
times as desired. 

The system consists of two parts. 
The music /narrative originates on a 
two -track continuous tape loop and 
feeds the audio to a modulator which 
puts the signal on a low -power low - 
frequency carrier. This is fed to a 
loop of wire run just around the 
matching display. Wiring is carefully 
hidden under the carpeting, and is 
run in such a manner that there is 
virtually no overlap between exhibits. 
Because 2 -track loops are used, there 
are only half as many tape players as 
there are exhibits. 

The second part of the system is a 
small, light receiving unit with a long 
string attached, and a headset which 
plugs into the receiver. While carry- 
ing the unit over the arm and wear- 
ing the comfortable headset, the lis- 
tener has the rare opportunity to hear 
a very brief commentary on the in- 
struments in the cases, and a short 
selection which was played on one or 
more of the exact items on display. 
The quality of reproduction is very 
good, indeed. 

UNUSUAL INSTRUMENTS 
The instruments are from all over 

the world, and from years long gone 
by. They range from scrapers (from 
Cuba) and rattles and a similar in- 
strument, from the shell of an arma- 
dillo (from Mexico) to a nose flute 
and bull roarer from the Fiji Islands, 
to a tube zither (from the Phillipines) 
and a spike fiddle (from Borneo). 
There are also whistling jars from 
Peru. Pouring water from a reservoir 
into a jar with a narrow neck makes 
a particular note, and adding a tiny 
obstruction creates a warble -tone. 
There are many more odd instruments 
from the remote parts of the world. 

Among those with which most of 
us might be more familiar, there are 
serpents, lyres, harpsichords, double 
flutes, dulcimers, guitars, and pianos 
of various types. There are also 
shawms and tanburas, and bagpipes 
from Eastern Europe and France, 
from Asia and Africa. One collection 
includes a baroque trumpet, another 
shows walking -stick violins (carried 
by dancing masters from student to 
student). This is only a small sample 
of what's on view. 

Here you have a small but highly 
recommended selection of what to see 
in N.Y., and there's Central Park be- 
tween them, with its zoo, carousel, 
and ever -changing rhythm of life. 
Lincoln Center is nearby too. 



a special offer for `ó readers! 

A MUST 

FOR 

ANYONE 

INTERESTED 

IN THE 

MUSIC 

INDUSTRY- 

Leah. The BuAÌn,&U - 
a Oun, 8uéuiene! 

Compiled from Recording Institute of America's interviews with key executives and "hit - 
makers", plus Reference Directory and Dialogue's Viewpoints of industry "stars ". 

Listen to the industry "pros" describe the 
workings of the Music Business. Hear the 
most respected attorneys of the entertain- 
ment field define and discuss the legal 
terminology of Recording Contracts, Song- 
writer Contracts, Professional Management 
Contracts. Over 3Y2 hours of professional 
reference ... could be the most important 
200 minutes of your life! 

Plus ... RIA Reference Directory, including 
sample songwriter affiliation forms, sample 
artist contracts, writer contracts, etc., in 
addition to a Directory of Record Manufac- 
turers, Music Publishers, Personal Managers, 
Producers and Booking Agents. Also Record 
World's "Dialogues" with over 50 candid 
interviews from Record World magazine, and 
a cross -section of "star" personality interviews. 

You get all the above (regularly $49.95) for only $39.95 for db readers. 

*Interviews include: 
Pele Bennett 

Sid Bernstein 

Rick Blackburn 
Terry Cashman 

Bob Cato 

Kip Cohen 

Al Coury 

Al De Marino 

Tom Draper 

Kenny Gamble 

David Glew 

Barbara Harris 

Emil LaViola 

Michael Martineau 

Mark Meyerson 

Barry Oslander 

Richard H Roemer 

Alvin Teller 

Peter mall 

Ron Weisner 

Promotion. Apple Records 

Personal Manager and Promoter 

Du. of Sales. Columbia Records 

Pres Cashwest Productions. Inc. 

V P . Creative Services. United Artists 

V P . ABR. A&M Records 

V P . Production, Capitol Records 

V P Music Department, CMA 

Du R&B. RCA Records 

Pres. 8 Producer, Phila. Int Rec Co 

V.P.. Marketing. Atlanta Records 

Orr Artist Relations. Atlantic Records 

Prof Mgt Chappell Publishers 

Booking Agent, Premier Talent 

A&R. Atlantic Records 

West Coast Prot. Orr . Jobete Musc Co 

Law Firm of Roemer 8 Nadler 

V P Merchandising Marketing. 

Columbia Records 

Law Firm of Casper & Thall, P C 

V P . Artist Relatons. Buddah Records 

... and many others 

ORDER FORM - MAIL TODAY 

Sagamore Publishing Co., Inc. 

1120 Old Country Road, Plainview, N.Y. 11803 

Please send I 1 copies of " MUSIC INDUSTRY CASSETTE LIBRARY 

at S39.95 each. 

Please Print 

Name 

Address 

City State Zip 

Total Amount S Check /Money Order for S 

10 Day Money Back Guarantee db , 
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Audio Measuring Instruments 

Low Distortion Oscillator 
Series 3 

A continuously variable frequency 
laboratory oscillator with a range of 
10Hz- 100kHz, having virtually zero 
distortion over the audio frequency 
band with a fast settling time. 

SPECIFICATIONS: 
Frequency range: 10Hz- 100kHz (4 bands) 
Output voltage: 10 volts r.m.s. max. 
Output source resistance: 150 ohms 

unbalanced (plus 150/600 balanced/ 
floating) 

Output attenuation: 0 -100dB (eight, 
10dB steps plus 0.20dB variable) 

Output attenuation accuracy: 1% 

Sine wave distortion; Less than 0.002% 
10Hz -10kHz (typically below noise 
of measuring instrument) 

Square wave rise and fall time: 40/60 
n.secs. 

Monitor output meter: Scaled 0 -3, 0 -10 
and dBV. 

Mains input: 110V/130V, 220V/240V 
Size: 17" (43cm) x 7" (18cm) high x 

8 %" (22cm) deep 
Price: 150 ohms unbalanced output: 

$950.00. 
150/600 unbalanced /balanced floating 
output: $1070.00. 

Distortion Measuring Set 
Series 3 

A sensitive instrument with high in- 
put impedance for the measurement 
of total harmonic distortion. De- 
signed for speedy and accurate use. 
Capable of measuring distortion 
products down to 0.001%. Direct 
reading from calibrated meter scale. 

SPECIFICATIONS: 
Frequency range: 5Hz -50kHz (4 bands) 
Distortion range (f.s.d.): 0.01 % -100% 

(9 ranges) 
Input voltage measurement range: 

50mv -60V (3 ranges) 
Input resistance: 47Kohms on all ranges 
High pass filter: 12dB /octave below 

500Hz 
Power requirement: 2 x PP9, included 
Size: 17" (43cm) x 7" (18cm) high x 

8%" (22cm) deep 
Price: $770.00 

AUDIONICS 
10035 NE Sandy Blvd. 

Portland, Oregon 97220 
Authorized U.S. Sales Agency for 
Radford Laboratory Instruments 
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SOLDERLESS SHORTING CLIP TURNTABLE MIXER 

1, 
Called T45A -4 Klip Strips, these 

shorting clips interconnect adjacent 
wrap -posts, connector posts or other 
wrapped -wire terminals on 0.10 cen- 
ters. They have a dual spring with 
contacts which accept 0.025 in. square 
posts, 0.022 in. by 0.036 in. rectangu- 
lar posts and terminals up to 0.036 in. 
diameters. No tools are required. 
Springs are made of beryllium copper 
with a high -grade fused tin plating. 
Mfr: Vector Electronic Co. 
Price: $0.093 ea. in 500 quantities 
Circle 50 on Reader Service Card 

TERMINAL COVERS 

A turntable mixer designed express- 
ly for use in discotheques, the Disko - 
Mix- Master I contains two stereo 
phono preamps with a stereo pan con- 
trol for the smooth transition between 
turntables. In addition, a cueing am- 
plifier capable of driving headphones 
or a small monitor speaker is included 
with cueing switches to permit moni- 
toring of either input. Distortion levels 
are less than 0.1 percent and noise 
levels are below 0.8 microvolts. Out- 
put impedance is 10k ohms. An ex- 
ternal power supply minimizes hum 
or noise pickup. 
Mfr: Berkshire Audio Products 
Price: $129.50 
Circle 52 on Reader Service Card 

ELECTRONICS SLIDE RULE 

Molded vinyl (PVC) "Living -End" 
terminal covers come in a range of 
standard sizes and shapes to fit most 
wire and cable terminals as well as 
premolded shapes for wire assemblies, 
capacitor boots, solid state devices, 
connector sleeves, fuse covers, and 
other special applications. The covers 
require no heat or heat gun for in- 
stallation. They are slipped onto the 
wire before terminating and pulled 
over the finished connection. 
Mfr: Zippertubing 
Circle 51 on Reader Service Card 

Of use to electronic engineers, the 
Key Electronics slide rule is basically 
a mechanical set of logarithm tables. 
The device offers the user multiplica- 
tion and division, squares and square 
roots, and includes log -log scales, a 
reciprocal scale, a decibel scale and 
L/C calculator scales. 
Mfr: Old Colony Sound Lab 
Price: $10.50 
Circle 53 on Reader Service Card 

CORRECTION 
In our May issue, on p. 31, we re- 

ported on "Four- Channel Limiters," 
manufactured by Sound Genesis, de- 
signed to fit model 10 console. The 
name of the manufacturer of model 
10 console, Tascam, was inadvertently 
omitted. 



HAND -HELD WIRELESS 
MICROPHONE SYSTEM 

1111114,--- 

Microphone /transmitter and re- 
ceiver model 54/58 delivers full fidel- 
ity sound to a p.a. amplifier without 
the use of wires or mic cables. The 
cardioid Shure SM -58 mic contains 
pop filters which do away with the ne- 
cessity of an additional windscreen. 
The case contains the transmitter, an- 
tenna system and battery. Containing 
a compresser /limiter circuit, the trans- 
mitter suppresses loud sounds, keep- 
ing the wave form and overtones in- 
tact. The receiver has a meter and a 
3- position selector switch for monitor- 
ing audio level, an r.f. carrier level, 
and self -contained battery or a.c. line. 
Also included in the receiver are a 
phone jack, volume control, and sepa- 
rate indicator light. Balanced audio 
outputs are provided at both mic and 
line levels. 
Mfr: Vega (Cetec) 
Circle 54 on Reader Service Card 

COLORFUL ACOUSTIC FOAM 

Polyurethane foam with an em- 
bossed polymer film surface, known as 
Cabfoam, is available in a variety of 
colors. According to the manufac- 
turer, the material resists scuffing and 
abrasion, is self- healing against punc- 
tures and can be repeatedly cleaned 
without using its efficiency. The hexa- 
gonal surface pattern can be folded, 
bent, and worked into complex con- 
figurations without interfering with its 
appearance or effectiveness. Delivered 
with pressure sensitive adhesive back- 
ing, Cabfoam is available in standard 
sheet sizes of 24 x 54 -in. as well as in 
roll stock 54 -in. wide x 60 -ft. long. 
Colors include orange, yellow, bone, 
brown, tan, white, blue, and black. 
Mir: Soundcoat 
Circle 55 on Reader Service Card 

New 
Two- in- One 
Graphic 
Equalizer 
The Model 530 Dual Graphic Equalizer is the newest of our equalizer line. 

It has two completely independent Graphic Equalizers with a common power 

supply. Each channel begins with a differential input stage, includes nine variable 

active equalizers centered at each octave from 50 Hz to 12.5 kHz, and ends in an 

output amplifier capable of delivering + 20 dBm into a 600 ohm load. The inputs 

may be fed from balanced or unbalanced sources. The 530 offers wide applica- 

tion possibilities in recording, sound reinforcement, radio and TV, commercial 

and home music systems. You'll like the two for the money price, too. UREI 
quality, of course. 

Available from your UREI dealer. 

"Instrumental in Aude A 
11922 Valerio Street, No. Hollywood, California 91605 (213) 764 -1500 
Exclusive export agent: Gotham Export Corporation, New York 

Circle 34 on Reader Service Card 
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ANNOUNCING 

THE NEW MODEL 735 

BODE FREQUENCY SHIFTER 

Q Qr (1 © Q 
ra 

THIS IS THE ONLY FULLY SELF CONTAINED FREQUENCY 
SHIFTER. WHICH 

PERMITS CONTINUOUS SINGLE SWEEP DETUNING 
FROM ,5 KHe THROUGH ZERO TO -5 KHx (AND THE 
INVERSE) - INCL. SMALLER RANGES. 

DETUNES IN STEP WITH VOLTAGE CONTR. SYN. 
THESIZERS (MODULES) TO MAINTAIN NEW SOUNDS 
OVER ENTIRE TONE RANGE. 

ALLOWS ANY FREQUENCY SHIFT MODULATION 
AROUND ZERO SHIFT. 

ALLOWS CONTINUOUS TRANSITION FROM POSITIVE 
TO NEGATIVE SHIFTING ITERATION EFFECT. 

INCLUDES ALL OTHER KNOWN FREQUENCY 
SHIFTER FEATURES. 

!M F.unud Ciroulv, 

FOR MORE DETAILS AND INFORMATION, 

ALSO ON OTHER MODELS, PLEASE CONTACT - 

BODE SOUND CO. 
Weald Bode 

1344 ABINGTON PLACE 
NORTH TONAWANDA. NEW YORK 14120 

716 /692.1670 
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products & services (cont.) 

STUDIO 8 PROFESSIONAL 
RECORDER 

All controls and the interlocking 
between them are fully electronic and 
may be remotely controlled by TTL 
signals on the Ferrograph Studio 8 re- 
corder. Modular signal electronics of- 
fer the ability to select a variety of 
input /output configurations. Lapsed 
tape running time is indicated in min- 
utes and seconds on the l.e.d. dis- 
play. "Zero recognition" stops the re- 
corded automatically in record, play- 
back or fast wind -rewind modes. The 
unit takes 1/4 -inch tape on NAB or 
cnei -tape reels up to 10.5 in. Tape 
speeds are 15/71/2 or 71/2 /33/4 in /sec. 
The unit possesses interchangeable 

The best by far... 
because Revox delivers what 
all the rest only promise. 

For complete details write 
Revox Corp.. 155 Michael Drive, Syosset, N.l. 11791 

Circle 33 on Reader Service Card 

head blocks, which effect exchanges 
of track configuration for full track, 
single halftrack, or halftrack stereo. 
Mfr: Elpa Marketing Industries, Inc. 
Circle 56 on Reader Service Card 

ROOM EQUALIZATION 
FILTER SET 

e 

]:_ 

Intended for attenuation, 1/2 oc- 
tave model 529 equalizer filter set has 
27 1/2- octave active filters that each 
provide up to 15dB of attenuation to 
adjust for a desired house curve. They 
are centered on standard ISO frequen- 
cies, making the 529 compatible with 
all current room equalization measur- 
ing equipment. The filters combine 
for minimum ripple and phase shift. 
Band end tunable high pass and low 
pass filters attenuate I 8dB per octave. 
Gain is adjustable to +20dB to make 
up for average level lost in equaliza- 
tion. The 529 is completely self con- 
tained with built -in power supply. 
Mfr: UREI 
Circle 57 on Reader Service Card 

MINIATURE TORCH 

Operating on oxygen and fuel gas, 
"the Little Torch" produces up to 
6,000 degrees F. flames which are so 
small they easily go through the eye 
of a needle. The Little Torch is 
equipped with five different size tips, 
each with a sapphire jeweled orifice 
for durability and precision flame con- 
trol. Tips can be swivelled 360 degrees 
to provide extra handling ease. The 
torch welds metal smaller than 0.002 - 
in. wire up to 16 -gauge steel. Useful 
for heat bonding, welding, and solder- 
ing, it can be applied to glass, cera- 
mics and most experimental metals 
with high melting points. It operates 
with gas pressures from 2 to 4 pounds 
per square inch. 
Mfr: Tescom Corp. 
Circle 58 on Reader Service Card 



Whot you few ii what you get. 

The extraordinary Shure SM7 professional microphone features something 
you've never seen before: a built -in Visual Indication Response Tailoring 
System that offers you four different frequency response curves -and shows 
you the curve you've selected with a graphic readout (see above) at the back 
of the microphone! Choose: 1. flat response; 2. bass roll -off; 3. presence 
boost; 4. combination of roll -off and presence. And there's more: the SM7 
delivers exceptional noise isolation with a revolutionary pneumatic suspen- 
sion mount ... an ultra -wide, ultra -smooth frequency response ... an integral 
"pop" and wind filter ... and a cardioid pickup pattern that looks "text -book 
perfect." The Shure SM7 Studio Microphone was extensively field- tested in 
recording studios and broadcasting stations! Write: 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, III. 60204 
In Canada. A. C. Simmonds & Sons, Ltd. A 

Circle 27 on Reader Service Card 

SHVRfi= 



A look into the West L.A. music booth. 

JOHN WORAM 

"There's really nothing to it." One of the synthesizers 
at the Oberheim /Eu display. 

The AES Show 
Big interest in synthesizers, some fancy new gadgets - 
a rundown on the L.A. show. 

OOD LORD, not another A.E.S. convention re- 
port? What could possibly be new since the 
one in London a month or two ago? 

I'm glad you asked. Although I didn't spot 
anything revolutionary, there were quite a few new exhi- 
bitors at the Los Angeles show, and many of the old regu- 
lars did indeed have a new gadget or two to display. More- 
over, the interest in musical instruments seems to be 
growing. I've never seen so many synthesizers at a con- 
vention before. Arp was there -Moog wasn't = although 
both put on an electronic music concert at the awards ban- 
quet -more on that later. 

Photos by John Woram 

SYNTHESIZERS 
A large corner booth in one of the exhibit rooms con- 

tained synthesizers by Oberheim, Eµ, and a String Con- 
trolled Synthesizer by 360 Systems. Here, the strings on a 
guitar (a real one, that is) are used to produce pitch con- 
trol voltages, which are fed into the synthesizer, along with 
envelope control signals also derived from the guitar. Or if 
you like, the synthesizer's own envelope generators may 
be triggered by the guitar. A little imaginative knob twid- 
dling, and the guitar can produce all sorts of unique 
sounds. 

West L.A. Music was another new exhibitor, with four 
booths full of synthesizers, small mixers, assorted gadgets, 
and a real live piano - brought in to demonstrate the He- 
penstill piano pickup. 

Also shown was the Bellis Visual Sync System, a big 
black box with six buttons and six colored lights on it. 
The idea is to tap out a rhythm pattern, or a beat, on the 



Sound Workshop's 8 x 2 board. 

buttons, each of which feeds a different frequency tone 
to an unused track on your tape recorder. Then when 
you play back the tape, the corresponding lights flash on 
and off, giving a visual "click- track." I seem to have some 
reservations about a non -audible click track, and Bellis' 
recommendation of the system as ".... a viable stand -in 
for a human conductor" boggles the mind. However, the 
box should be useful as a cue system to visually mark off 
various sections of the tape. Or, to flash time signals, en- 
trance cues, or whatever. The box will also activate relays, 
so you might rack up an auxiliary tape machine, which 
would then automatically start when the proper frequency 
passed by. The possibilities are endless, but don't fire your 
conductor until after you've tried following the colored 
lights. 

MIXERS 
The Yamaha people were on hand with a series of sound 

reinforcement mixers, ranging from 4 x 2 ($289) to 
16 x 4 ($6,600). Some are available in two versions: with 
unbalanced phone jacks, or, balanced XLR type plugs. 
Likewise, some units contain a built -in spring reverberation 
unit. 

And, springing right along, Sound Workshop had a 
darn good spring reverb unit which I presume they are 
stealing from somewhere, since the price is suspiciously 
cheap ($375). And that's with two outputs! Perhaps they 
should consider selling it for 20 -40 percent more to satisfy 
those customers who know that a spring selling for less 
than $600 can't possibly be any good. 

Sound Workshop also has a nicely built 8 x 2 mixer. 
I'm glad to see that more companies are finally waking 
up to the advantage of eight inputs. This makes these little 
mixers very handy for hauling around on 8 -track remote 
sessions to provide a quick and easy monitoring system. 
And, what about the studio with the limited budget that 
has jury- rigged its two- output console up to an 8 -track 
deck? With a little pushing and pulling, it all goes to- 
gether, except for monitoring. There's just no way to get 
those eight outputs back into the console playback section. 
But a little 8 x 2 mixer will do the job without driving 
the studio into Chapter 11. 

RETURN TO ZERO CUE 
Ampex -not exactly a new kid on the block -displayed 

a new "Search -to- Zero" accessory for their MM -1100 
series machines. After cueing up to the desired location 
on the tape, the unit is reset to read 0000, and will then 
display the tape's relative location up to 1 hour, 59 min., 
59 secs, before or after the zero reference. Hitting the 

The Ampex "Search -to- Zero" accessory for their 
MM -1100 recorder. 

cue button sends the tape back (or forward) to the zero 
malt. The accessory will not return to other reference 
points, so if you want to work around several spots on 
the tape, you must reset to zero for each one. This 
shouldn't be too much of a problem, because with the 
money you save -it's $895 -you can buy a pencil and 
keep a record of the various important reference points. 
Then, when you're finished with one spot, you can shuttle 
off to 1:57 (or whatever), reset to zero, and start all 
over again. 

A remote control display costs an additional $275, and 
gives you reset, cue, and a readout at the console. It seems 
to me that Ampex might consider an additional accessory 
-a cue only button. This would help keep the overall 
price down, and still give the engineer the return -to -zero 
facility. 

Tektronix was a welcome addition to the growing list 
of exhibitors. (By the way, there were over 100 exhibitors 
this time -an A.E.S. record, I believe). The Tektronix 
price tags are formidable -especially for the studio that 
does all its maintenance with a screwdriver and a Q -tip 
-but it sure is beautiful stuff. Note to the maintenance 
man: If you want to test your job security, tell the boss 
you must have a Tektronix setup like the one in the 
picture. 

Amber Electro Design had a very interesting prototype 
of their multi -purpose audio test set on display. Multi- 
purpose is a bit of an understatement. It contains function, 
sweep, noise, and audio comb generators, a digital level 
meter, a frequency counter, a wave analyzer, spectrum 
analyzer, and probably makes ice cubes, too. Production 

Some goodies from Tektronix. 
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The Amber multi -purpose audio test set. 

details to be announced. 
The budget class of tape recorders now includes a 16- 

track 1 -in. recorder from Tascam, and Tascam console 
owners will be interested in a new 4- channel compressor/ 
limiter by Sound Genesis. It's designed to "fit directly into 
the double module quad panner space in the Tascam 
console." There are two versions available: one with vari- 
able attack, release, and compression ratio, the other with 
just input and output level controls. 

In looking over the Spectra Sonics exhibit, I got a 
chance to examine their instruction manuals, which fly 
in the face of tradition by being readable. Worse yet, the 
manual locates and describes various critical parts of the 
console, making service work reasonably uncomplicated. 
Now everyone knows that equipment servicing is supposed 
to be a jealously guarded art form, and that the written 
word is taboo. When instructions must be printed, they 
should, of course, be made incomprehensible. No doubt 
Spectra Sonics will eventually see the error of its ways, 
and conform to industry standards. 

Otari's MX -5050 series of tape recorders features a 
two -speed four -head machine with front panel adjustable 
bias and equalization. Some machines in this general price 
class keep these controls well hidden -which is okay for 
the hi -finik, but can be a nuisance in the studio. As an 
additional bonus, the machine has a built -in test oscillator 
and XLR type plugs on line inputs and outputs. 

BRIEFLY NOTED -AUTOMATION 
Cetec joins the automated mixdown crowd, along with 

the Quad -8 board. Automated Processes had an elaborate 
system complete with video display, but their room was 
always too crowded for photos. I'm going to have to 
sneak out to their factory and find out further details. 

And Neve is beginning to reveal their automation plans. 
First there was that sneak preview at the Midwest Acous- 
tics Conference (June Sync Track), and in L.A. they had 
a sample module that did all sorts of interesting tricks, like 
storing and recalling all your panning, and channel as- 
signments. But automation should really be covered in a 
separate article. 

Enough of this technical nonsense. Allison and her 
friends at the Kepex Kool -Aid Factory have apparently 
taken over Tennessee, or at least 225 acres of it. They're 
dividing it up into 5 -acre lots, and inviting people in the 
"creative enterprises" to think about working and living in 
what they call Tin Pan Valley. Hopefully, the Valley will 
attract recording industry folks and other artsy -craftsy 

Tascam's 16- track, 1 -in., tape recorder. 

types. If your idea of the good life is a take -out lunch 
from McDonalds, a couple of Allison's goons will kick 
you across the state line if you come prowling by. But if 
you think you could adjust to fresh air and Tennessee 
Green (I think it's some kind of grass), this might be 
worth exploring. 

AWARDS BANQUET 
The A.E.S. Awards Banquet was well attended. This 

year, three honorary memberships were awarded. One 
went to Alexander M. Poniatoff. By now, perhaps every- 
one knows the word Ampex is formed from Mr. Poniatoff's 
initials, plus ex for excellence. Mr. Poniatoff was cited for 
his pioneering work as Ampex's first president. 

Mark Gardner, recently retired from Bell Labs, was 
also honored for his long history of contributions to audio 
engineering, beginning with his early work with Harvey 
Fletcher, of Fletcher -Munson fame. In fact, Messrs. Gard- 
ner and Fletcher continue their collaboration to this day. 
I have it on reliable authority that they spend a lot of time 
together depleting the trout streams of central Utah. 

John Mullin, better known as Jack to his many A.E.S. 
friends was also awarded honorary membership. In the 
late '30s, Mr. Mullin's work paralleled that of Alan Blum - 
lein in England. At the end of World War II, it was Mr. 
Mullin who introduced the tape recorder -then the mag- 
netephon-to this country, and the rest is history. Speak- 
ing of which, Jack owns a superb collection of recording 
apparatus, showing the history of recording science from 
its earliest days. His museum was an important feature of 
several recent conventions. 

P.S. on noise, hum, and ground loops. There seems to 
be a continuing interest on the subject, and I've received 
several interesting letters, which I'll try to get to in a 
future column. To those who have written, thanks for your 
interest! 

SOME LAST MINUTE CHANGES 
As a result of some positive feedback from convention 

visitors, Ampex has modified the Search -to -Zero acces- 
sory. With the addition of a third button, it is no longer 
necessary to reset to zero at every cue point. Now, if you 
want to keep returning to say, 3:12, you just push button 
#3 as the tape passes 3:12. This makes 3:12 the new 
reference point, so the cue button will shuttle the tape to 
3:12 rather than to zero. When you're finished working 
around this point, you find the next reference point and 
repeat the process. Ampex reports no increase in price (!) 
as a result of this improvement in the basic design. 



INSIDE 22 
Loading plug with circular slots achieves near 
perfect loading. All points on diaphragm are within 
.254 inches of a slot. Driver throat flare is as 
suggested by V. Salmon (J.A.S.A. 17, 199 1946) 
and permits a high horn cut off frequency and high 
power output at low frequencies with very low 
diaphragm movement. Thus, spacing between 
diaphragm and loading plug is reduced, maximizing 
high frequency response and minimizing 
distortion due to modulation of high 
frequencies by low frequency diaphragm motion. 

One piece aluminum diaphragm voice coil 
improves heat transfer from coil plus 
eliminates metallic sound and peaky high 
frequency response by increasing 
diaphragm edge stiffness. 
Polyimide half roll suspension is more linear 
than flat plastic or tangential aluminum. 
Suspension reduces low frequency distortion 
since it never reaches its elastic limit. 

wrow:r 6A 
SEN. NO 2. 

Ceramic magnet structure with precision machined 
plates and pole piece provides high field 
strength in gap (17,500 gauss) at lower cost than 
metallic magnets. 
One piece diaphragm assembly and cover has field 
replacement time of two minutes with 3/32" 
allen wrench. 

Our objectives were high efficiency, high power 
handling and high fidelity. Model 22 is 30% 
efficient, handles 40 watts of wide band 
noise continously, has 500 -15,000 HZ 
response, and sounds so nice. 

SPIDER /PEAVEY Box 2898 Meridian. Ms. 39301 
Circle 28 on Reader Service Card 



BASIL LANE 

Electret Microphones 

The use of electrets in capacitor microphones reduces 
the need for a bulky power supply, opening the way for 
miniaturization and economy. 
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Figure 1. Polarization of the insulator. 

Basil Lane is assistant editor of Wireless World, 
a publication based in London. 

LTHOUGH electret microphones seem only to have 
been invented in recent years, the idea has 
been around for quite some time. The first 
electret microphone was credited to Eguchi, 

a Japanese physicist in 1919. 
An electret is rather analogous to a permanent magnet; 

it is an insulator which has acquired an electrostatic pola- 
rization. Unlike most of the permanent magnets we are 
used to, an electret has a lifetime that can vary from a 
fraction of a second to a projected one thousand years 
or more. Heaviside first discussed the existence of such an 
effect in the 19th century, but at that time he did not fully 
appreciate the mechanism. 

Subsequent to Eguchi's experiments, Olson experimented 
with a design in 1929 to be followed by the first commer- 
cial appearance of an electret microphone called the No- 
Voltage Velotron in 1938. These microphones used solid - 
wax electrets and remained on sale until 1940. During 
World War II, the Japanese made extensive use of solid - 
wax electret microphones in field equipment, but these 
suffered badly from poor electrical stability. A more prac- 
tical electret appeared much later. 

In 1948 further experiments were undertaken to pro- 
duce more reliable electrets, the effect demonstrated in 
several types of thermoplastics. In 1953 and 1955, research 
papers from the University of Kansas revealed consider- 
able information on the use of electret plates in micro- 
phones, followed in 1960 with a suggestion for a ceramic 
electret. This has been used in a new pick -up cartridge 
introduced in Great Britain this year. 

The idea of using Mylar and Teflon as elecret materials, 
which would also serve as a microphone diaphragm, was 
first proposed in 1965. Practical use of these materials 
reached fruition in a commercial electret microphone 
in 1968. Today, the manufacture of electret microphones 
represents a significant part of the audio industry. By 
estimate, Japanese production alone accounts for well over 
10 million units a year. 
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Figure 2. Forming of a "permanently" charged dielectric. 

WHAT IS AN ELECTRET? 
A dielectric is a material of low conductivity and can 

therefore be classified as an insulator. Since in an insula- 
tor there are almost no free electrons to create an electric 
current when a voltage is applied, the internal molecular 
structure becomes stressed and distorted instead. This 
means that a temporary polarization of the insulator oc- 
curs to produce a net positive charge on one side and a 
net negative charge on the other (FIGURE 1). Removal of 
the applied voltage causes the atomic structure of the 
molecules to restore to its former state and the net charge 
disappears. 

It is possible to arrange for a dielectric to retain a net 
charge for a period of time. In one method, well known 
to schoolboys, a wax and sulphur plate is rubbed with 
fur, the charge transferred to an insulated metal plate 
which is then discharged in a bright spark onto the end 
of some unforunate's nose! Here the effect is one of sur- 
face charge, which was used in early elecret microphones. 

The bulk polarization caused by the application of an 
external voltage to a dielectric can be retained on a more 
permanent basis if the dielectric is made of a thermoplas- 
tic and is heated to a plastic state during the forming 
process. FIGURE 2 shows one popular mehod, in a very 
simplified form, for the forming of a "permanently" 
charged dielectric. Plastic foil (Teflon or another fluorcar- 
bon is heated to a temperature of 150C (polyester) or 
230C and a high voltage of about 4kV is applied and re- 
tained while the foil cools. That is achieved by sandwich- 
ing the foil between two metal plates separated by a small 
air gap, which helps to reduce the possibility of sparks 
which may perforate the plastic foil. 

Sometimes, two additional sheets of dielectric substitute 
for the air space, thus making a completely solid sandwich. 
After cooling, the voltage is removed and the foil left with 
a net "permanent" charge, practically frozen into place 
during the cooling process. The resultant dielectric is now 
an electret. 

The charge- storage mechanism which predominates de- 
pends on which of the two spark -suppressing dielectrics 
was used during the forming process -air or a solid. When 
an air gap is used, a homocharge exists and is dominant 
as a result of the relocation of electrons in the foil or by 
migration from the metal plates. Where a solid has been 
used to prevent sparks, a heterocharge occurs. That is 
caused by the previously described process of molecular 
and atomic distortion which produces a net electrostatic 
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Figure 3. Cross -section of a typical transducer. 

dipole. The polarity of the charge is different for each of 
these mechanisms. In elecret microphones, the homo- 
charge mechanism is most normally evident. 

THE CAPACITOR MICROPHONE 
One thing should be made clear: An electret micro- 

phone is a capacitor microphone using precisely the same 
basic principle to convert sound into a varying electrical 
voltage. The differences betweett. what we know conven- 
tionally as a capacitor microphone and the so- called elec- 
tret will become obvious later. To keep to a logical se- 
quence, however, the principle of using a capacitor to 
transduce or convert acoustic into electrical signals should 
come first. One other point. A condenser and a capacitor 
microphone are the same. 

The capacitor microphone was first invented about 45 
years ago by E. C. Wente. FIGURE 3 shows a cross- section 
of a typical transducer, consisting of a thin conductive 
diaphragm stretched over a fixed metal plate and sepa- 
rated from it by a small air space. A small hole in the 
plate is used to equalize air pressure inside the capsule. It 
also controls the low frequency roll -off. The smaller the 
hole, the lower the frequency to which the transducer will 
respond. 

These two plates form the components of a capacitor, 
the value of which would nominally be about 50 pF. Vari- 
ation in the separation due to vibration of the diaphragm 
causes fluctuation of the capacitance. A polarizing voltage 
of up to 200V is applied to the plates, although modern 
studio types usually require only about 50V for this 
purpose. 

The varying value of capacitance due to sound vibrat- 
ing the diaphragm modulates the polarizing voltage and 
this is amplified by an amplifier with very high input im- 
pedance. Normally, the amplifier will be located in the 
microphone body, or very close to it. In modern capacitor 
microphones, metalized plastic diaphragms are used. These 
give a relatively better frequency response than earlier 
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Figure 4. Simple construction of an electret microphone. 
fJ 
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types and higher values of capacitance. However, it does 
make them sensitive to temperature; fluctuations outside 
the operating range affect diaphragm tension and thus the 
frequency response. 

The combination of high impedance and a high polariz- 
ing voltage also makes the capacitor microphone sensitive 
to humidity, which tends to add considerably to the noise 
level under such conditions, presumably by permitting di- 
electric breakdown to occur. In general though, capacitor 
microphones are renowned for their stability, flat fre- 
quency response and a unique transient performance. 

USING ELECTRETS 
A principle disadvantage of the conventional capacitor 

microphone is the bulky power supply required to provide 
the polarizing voltage and also the power for the micro- 
phone pre- amplifier. An electret can eliminate the need 
for the polarizing voltage across the capacitor plates. Early 
elecret microphones used a solid dielectric electret plate 
between the metal backplate and the metal diaphragm. 
That, however, did not prove too successful because of the 
large plate separation and low resulting capacitance. 

Plastic foil electrets, as described, prove to be more suit- 
able. When made with a metalized surface, they have a 
construction identical with the modern studio capacitor 
microphone. Sensitivity is comparable or higher, though 
the electret microphone does still require a high impedance 
pre -amplifier close to the transducer to eliminate signal 
losses. 

The design in FIGURE 4 is fairly simple. Since 1966, 
many variations have appeared to improve characteristics. 
For example, in early designs the diaphragm was exclu- 
sively arranged to be supported only by tensioning from a 
clamped edge. Since a relatively low tension is required 
to achieve the required frequency response and sensitivity, 

this method gave rise to undesirable fluctuations in both 
of these parameters, due to relatively small temperature 
changes. That prompted the development of a ribbed back - 
plate, which offered several point supports, either as a 
series of concentric rings or as a rectangular grid. 

A further advantage of using additional supports is to 
reduce the possibility of the diaphragm collapsing onto 
the backplate due to the attractive electrostatic forces. 
Other variations have appeared, using an electret which 
contains only a monocharge, i.e., a charge of single po- 
larity. Here the diaphragm is stretched between two per- 
forated metal plates from which the signal is taken. Move- 
ment of the diaphragm produces a push -pull effect of very 
low distortion. 

An alternative push -pull transducer uses two normal 
electrets sandwiched back -to -back with metalized layers 
touching and stretched between perforated plates. In fact, 
the modern electret microphone can, in its most advanced 
form, be quite complex, resulting in extremely high qual- 
ity signal outputs. Some versions even have been devel- 
oped for instrumentation purposes with a performance 
equal to the best conventional capacitor type. 

LIFETIME OF AN ELECTRET 
Obviously, any microphone using the electret principle 

should not have a lifetime restricted to something less than 
that of any other type. The solid dielectric types men- 
tioned earlier were prone to early failure due to the elec- 
tret discharging itself. Considerable research work has 
been undertaken to establish the causes of electret failure, 
and that is now sufficiently well understood so as not to 
cause any real problems. 

Since the sensitivity of an electret microphone is indi- 
rectly related to the charge in the electret, information 
about the decay time is important. Charge decay is de- 
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Capitol Records, Hollywood, built an Amber 4550 Audio 
Spectrum Display into theirlmpressive new Disc Mastering 

facility. Mike Edson, Recording Supervisor, explains why: 
"We wanted this room to be one of the best equipped 

anywhere and when we ordered our custom mastering console 
r Spectrum Display be built in. 
has proven to be a very useful 
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pendent upon the electrical resistance of the plastics foil 
used. Generally speaking, the fluorocarbons Teflon FEP, 
Teflon TFE and Aclar (CTFE) have proved to be supe- 
rior to the polyester types. Invariably, the largest losses 
occur within hours of the foil being charged, but after 
that the decay in normal room conditions is very slow, re- 
sulting in a predicted lifetime of up to 300 years! How- 
ever, elevated temperature or extreme humidity can re- 
duce this lifetime considerably to about 30 years or less, 
depending upon how extreme the conditions are. Poly- 
ester foils have a room temperature lifetime of only one 
to three years. 

Certain experiments have shown that if the foil is in- 
itially subjected to an artificial aging process, the lifetime 
is considerably extended. There is, however, a trade -off of 
sensitivity resulting from this exercise. 

SELF -NOISE IN ELECTRET MICROPHONES 
Since the elecret is simply a dielectric in an otherwise 

normal capacitor, the factors which determine the noise 
level are the same as for a capacitor microphone. The 
principle noise generators are found in the pre -amplifier 
associated with the transducer. These are the noises aris- 
ing from the input resistor and the noises within the first 
active device -usually a field -effect transistor (f.e.t.). 
The design of the transducer can directly affect the noise 
contribution from these sources. Above the high- frequency 
cut -off of the transducer, the noise comes from the f.e.t. 
and over the whole of the audio spectrum, dominantly 
from the associated input resistor. The low- frequency cut- 
off also influences noise and should be low to reduce in- 
band noise, although reduction of the low- frequency cut- 
off will increase ultra -low frequency noise. By setting the 
low- frequency cut -off below the lowest frequency of in- 
terest, the value of the input resistor can then be used to 

control noise, i.e., a higher resistance will reduce noise. The 
best noise compromise arises from a juggling of cut -off 
points and the capacitance of the transducer, coupled with 
appropriate selection of f.e.t. and value of input resistor. 

Since the design problems are no different from those 
of a conventional capacitor microphone, equal perform- 
ance potential is there to be exploited. 

APPLICATIONS AND ADVANTAGES 
Many remarks about the electret are equally applicable 

to conventional capacitor mics. The main difference is the 
problem of the polarizing voltage required for the latter. 

Electrets are readily designed to withstand mechanical 
shock and handling noise. And this, coupled with low 
power requirements (for pre -amplifier only), has made 
them eminently suitable for use in telephones, hearing aids, 
portable radio equipment and the like. In addition, their 
resistance to mechanical handling noise makes them very 
suitable for lavalier and hand -held situations. 

Since the transducer is basically very simple, a variety 
of polar patterns from omni- directional to hypercardioid 
are readily achieved. Above all, the ability to make very 
small capsules has resulted in applications such as built -in 
cassette recorder microphones and sub -miniature lapel 
hypes. 

Modern electrets will resist most normal environmental 
conditions without suffering and have a lifetime more 
than adequate for most purposes. Given good design, they 
can produce results equal to a capacitor microphone at 
far less cost -though the best can be still quite expensive. 

The principal advantages of electret microphones, apart 
from relatively low cost, are reliability, excellent transient 
response, low handling noise, the fact that they can be 
made in very small sizes, and their potential for a per- 
formance equal to any studio microphone. 
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Handy Black Boxes 

The mark of the seasoned sound man is his little black 
box, in which he tucks devices guaranteed to create 
instant solutions to sudden and perplexing problems. 

THE BEGINNING AUDIO ENGINEER, perhaps with a 
university degree, a full acquaintance with the 
latest audio products, and a magnificent set of 
ears, often finds that he can't achieve the same 

results on an actual sound job that a high school dropout 
with 20 years experience does with ease. What mysterious 
advantages does 20 years experience provide? In part, a 
knowledge of the usefulness of the black boxes you must 
have but often can not order over the counter. (Today, 
many of yesterday's "black boxes" are indeed offered over 
the counter if you know which counter.) What does the 
mysterious black box contain? 

A BRIDGING ATTENUATOR 
Here comes Violent Wotan, the mad modern musician 

who wants to put his a.c. /d.c. tube -type instrument am- 
plifier into your microphone line. That is, he'd like to 
connect an electrical cord between the output of the mini- 
ature Boulder Dam he has to the front end of your all - 
transistor microphone preamp with its EIN = -130 dBm. 
With experience, you go to the "black box" closet and 
voila! a bridging attenuator. It will provide electrical iso- 
lation, impedance matching, proper grounding and shield- 
ing, and best of all, it will feed your preamp a normal 
microphone level. (See FIGURE 1) 

A MICROPHONE LINE TESTER 
Marjorie Tonsils and the Leadfoot Ballet have hit town. 

You need to interconnect your console to the City Con- 
vention and Riot Center microphone lines. It's obvious 
that they used part -time help from the Asylum to wire 

Don Davis, who travels hither and yon conducting 
training workshops, is the president of Synergetic Audio 
Concepts, of Tustin, California. 

3 

2 -ALTEC 8210 -10G 

79 

2an 
10,2 

UTC-LS 30X 

n 03 
02 

v oi 

Figure 1. A bridging attenuator box. Courtesy Steven 
M. Hodge. 

what you're looking at. This is where you use the micro- 
phone line tester. (See FIGURE 2) Your assistant plugs in 
the little diode carrying plugs and you watch the lights 
light as order rises from chaos and you raise the fee an 
extra 10 percent. Only those who have spent hours doing 
this will appreciate the pleasure of doing it in minutes. 

A CABLE TESTER 
Early in the game, you've discovered that talking into 

a microphone only tells you it can make a noise. But ex- 
perience has shown that it can radically change response 
between uses and be hard to detect by a voice check. 
When a musician use it, it becomes a case for the Sani- 
tary Department. So, you have learned to use a real time 
spectrum analyzer to look at the microphone's response by 
driving it with an equalized test loudspeaker. You're casu- 
ally plugging microphone system after microphone system 
into the real time, when blooey, the front end blows up. 
Why? Because the cable in the last set was being shorted 
and the 200 Vdc for the condenser measuring microphone 
was put to ground. Back to the "black box" -after wait- 
ing an interminable time for the real time to be repaired, 
for your cable tester. (See FIGURE 3) 
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Figure 2. Microphone line tracer. Courtesy David S. 
Edmonds. 

This time, all cables associated with all microphones 
are checked with your cable tester. If light Two lights up 
on button One, polarity is reversed. If lights One and Two 
light up on button One, there is a short. If no light lights 
when button One is pushed, it's open, etc. And the perfect 
condition is when button One lights light One, etc. (Ses- 
com makes an over -the -counter cable tester.) 

GROUND CHECKER 
Back in my formative days, the way d.c. was identified, 

as compared to a.c. in a wall socket, was that d.c. melted 
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Figure 3. Cable tester. Courtesy Lynn A. McCroskey & 
Sam Adams. 

SW should light L, (It any other lamp lights, check 
polarity) 

SW, should light L, (lt any other lamp lights, check 
polarity) 

SW, should light L, (lt any other lamp lights, check 
polarity) 

Two more lights on at once indicates a short circuit. 

Failure to light indicates an open circuit. 

0 K x 

Figure 4. A. C. Circuit tester. 

O and K = Circuit okay 

O and X - Reversed polarity 

O only = Improper ground 

the cutters and a.c. merely notched them. There is an 
easier way called the neon bulb or circuit tester. 

No one is more surprised than the road -show sound 
man to find out after plugging his new 60 -input board into 
a d.c. wall socket that the reason the lights are so good on 
this stage is that they still have d.c. circuits in this older 
downtown area. A quick check with a handy shirtpocket 
neon tester would have saved a great deal of agony. (If 
only one of the two filaments lights up, it's d.c.) What fun 
to find out that the third hole in a three -hole socket is con- 
nected to air or that the entire house has reversed polarity! 
A very handy tester is Dearborn Wire and Cable Co.'s 
Ground Monitor which looks like a standard plug without 
a cord. On its top (where the cord would have connected) 
it has three letters -X, O, and K. If the circuit is okay 
and a.c., the O and K lights flash. If you see the O and X 
lights, it's a case of reversed polarity, and if O only lights, 
it's an improper ground. (See FIGURE 4) 

A photocopy machine salesman came to our office one 
day, wired up an adapter to the center of our older two - 
prong sockets and plugged in a three -prong adapter. He 
then whipped out his circuit tester and turned in dismay 
to me and informed me the office was wired backward. I 

reached over, turned his adapter plug around and re- 
plugged it into the wall and his tester now read okay 
(cheaper than re- wiring). Proof that it takes a little intel- 
ligence to use the simple black boxes. 

The smart musician has learned to approach the sound 

25W 70 VOLT LINE 
BEING CLEARED 

Z I 2 o 
12VAC 

Figure 5. Unauthorized tap detector. Courtesy Albert 
N. Corry. N m 
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system's microphone stand with his guitar (held by the 
wooden body) and touch the strings to the microphone 
and its stand to see how big an arc he can draw. Less in- 
formed colleagues have been seriously injured. 

UNAUTHORIZED TAP DETECTOR 
Times without number, a really well- engineered dis- 

tributed sound system (25 or 70 volts) has been left in 
perfect operating order. Several months later, a call from 
the owner reveals that the system is barely functioning 
and that you, your engineering, and your equipment stink. 
Don't send an inexperienced man. Out of the black box 
closet comes the unauthorized tap detector (See FIGURE 5). 

At the scene of the suspected crime, your impedance 
bridge reveals that the amplifiers are indeed working into 
about 1 /10 or less of their rated load. You check several 
easily accessible loudspeakers to be sure they still have 
their transformers (reason why in a minute). Then con- 
nect your unauthorized tap detector to the loudspeaker 
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line. A very loud noise is usually heard in one of the 
janitor's closets and out comes a slightly deafened main- 
tenance man who was in the wire closet reading his Play- 
boy and listening to the Muzak over his own little private 
speaker connected at voice coil impedance across your 
70 -volt line. His little speaker has either burned out or 
climbed out of the ceiling and you now have a cleared 
line that again measures its normal impedance. 

Why did you check a couple of transformers first? At a 
ski resort in Vermont, a TV repairman was called to ser- 
vice a wide -area paging system. When he arrived on the 
scene, only one loudspeaker was clearly audible. It had no 
transformer. All the loudspeakers that weren't playing 
properly had transformers, so naturally he did the logical 
thing and disconnected all the transformers. 

SHURE'S HANDY DEVICES 
There you are checking out your first mammoth stage 

system: twenty microphones to be checked for polarity. 
In the approved manner, you dedicate one of the mics to 
the god of audio and christen it properly polarized. You 
now check #2 against it, #3, #4, etc. After each check, 
you hand the mis- polarized microphones to a technician 
for rewiring. When you are all done, you find that all were 
alike except for the first one, so he's rewired 19. A sim- 
ple polarity reverser, Shure #A15PR, would have allowed 
a quick and easy check of all units first. You want to be 
sure it is the microphone that is mis- poled. I have checked 
out sound systems where the patch cords have been mis- 
wired. 

Also included among the same handy connectors is a 
100 Hz -12 db /oct. -12 dB /oct. low -pass filter, A15LP; a 
presence adapter (4 dB peak at the 3 -5 kHz region), 
A15PA; a line input adapter ( -50 dB at 1,000ç bridg- 
ing input to microphone low Z), A 15LZ; a response 
shaper (4 dB dip in 6 kHz region), AI5RS; a bridging 
transformer for matching unbalanced to balanced devices 
and high Z to low Z A15BT. No professional sound 
man's tool kit is complete without a full set of these 
basic helpers. 
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1. Press momentary "push on" switch. 

2. Relay makes two contacts (one activates the clock, 
thereby closing the clock "off" switch, the second 
supplies a.c. power to the relay, keeping it on). 

3. Pilot light lights, clock starts and runs set period and 
then opens clock "off" switch, shutting off sound system. 

4. Sound system may be shut oft before clock time runs 
out by opening the "manual oft" switch. 

A DISTRIBUTION AMPLIFIER 
The Great Man arrives. So, unfortunately, does the na- 

tional press, radio and TV, security, etc. All want feeds 
from your system. If you're unprepared and take a chance 
feeding them from a very low impedance line, etc., they 
reward you by attaching to your line a unique collection 
of one -of -a -kind grounding, shorting and interfering sig- 
nals. 

Again, the experienced sound man, realizing that the 
network's devices to be hooked to his feed are about as 
reliable as their version of the news, employs a completely 
brute force isolated program distribution amplifier using 
a rugged, exceptionally well -regulated distribution ampli- 
fier driving a bridging network that feeds a series of 20 
or even 30 plug -in card isolation amplifiers. (See FIGURE 
6) Everyone gets a feed and how he abuses it is up to 
him. 

A -B BOX WITH PRECISION ATTENUATOR 
Merlin himself complete in pointed hat with quarter 

moons on it has done his special incantations for four days 
and declares the sound system equalized. To his horror, 
you would like an A -B comparison between equalized and 
unequalized. You can't just throw a switch without a very 
expensive noise. FIGURE 7 shows the perfect answer. In 
fact, no room -sound system equalization should ever be 
completed without one of these magic boxes. It supplies 
the buildout and termination and allows both signal paths 
to be adjusted an equal number of dB below feedback. 
It is also amazingly useful in setting gains in a complex 
system. Once the gain is adjusted through the use of the 
precision attenuator, one glance at the dial tells you what 
value pad to construct for that link circuit. 

A UNIVERSAL TAPPED PAD SET 
You're out on a job in East Alongapoo and find that 

you need an 18 -dB pad. The only thing related to the 

sound business in this metropolis is an antique store that 
has an Edison cylinder phonograph. Who carries a thous- 
and resistors with him? Our pro doesn't, but he does have 
a half -dozen little boxes that contain 10 values and al- 
lows him any attenuation from 1 dB to 31 dB in 1 dB 
steps. (See FIGURE 8) 

AN AUTOMATIC CHURCH BLACK BOX 
It is an axiom in the audio business that every church has 

to buy a minimum of three sound systems. The first is the 
garbage specified for the cut -price bid market. The second 
is the one installed by the congregation's expert. And, if 
they are lucky, the third one will be designed and installed 
by a professional. Hopefully this is changing. One sound 
contractor in Syracuse area told me that he received his 
first bid job after many years in business -and he was 
high bidder. And "local experts" are getting training. Two 
young men were paid by their church to fly from Phoenix 
to Philadelphia for a Syn -Aud -Con class because the 
church is planning a large sound system and they wanted 
to be informed in order to evaluate the sound contractor's 
proposal. 

The most frequent cause of church service calls is due 
to misuse of the controls. "The microphone has gone 
dead" usually means the mixer control has been turned 
down, etc. One very successful answer to this problem is 
the closed, locked equipment cabinet with an "on -off" 
switch that after being punched lights up a "go" light 
and then 90 minues later turns itself off. (See FIGURE 9) 

The moral of the story is that technology needs black 
boxes to solve the human engineering problems that ar- 
rive via Murphy's Law. May you always be a black box 
ahead of Murphy- therein lies happiness and harmony. 
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Architectural Acoustics, part 2 
A good sound -system design includes proper acoustical match, correct 
signal flow, noise control, and sound isolation. 

ESIGN OF A SOUND AMPLIFICATION SYSTEM is an 
integral part of the over -all acoustical design of a 
theater, concert hall, auditorium, or a studio (if a 

reinforcement system is included in a studio). 
The three basic considerations in designing systems are: 

1. Providing a proper acoustical match to the room acous- 
tics, 

2. Insuring correct signal flow, or a proper match to the 
functional needs of the owner, and 

3. Satisfactory appearance.1' 

Basic Purposes 
The primary goal of the amplification system in a typical 
theater, auditorium, or concert hall should be high speech 
intelligibility. Intelligibility depends upon the orientation 
and location of the loudspeakers with respect to the live 
sound sources, together with the shaping and acoustical 
characteristics of the interior room finishes, as discussed in 
Part I, and the directional characteristics of the loudspeakers, 
the operating sound levels, and the background noise within 
the space, as discussed in this article. 

The second goal of any sound system should be natural- 
ness for all reinforced or amplified program material. For 
music reproduction or reinforcement the system must clearly 
have a flat response, wide range, low noise and distortion, 
in other words, high fidelity. For speech, sound should ap- 
pear to come from the person speaking, and the sound sys- 
tem's operation should go unnoticed; the amplified sound 
should be a clearer and more intelligible version of the 
speaker's natural voice.911 

Use of Central Systems 
By positioning a central loudspeaker system so that the am- 
plified sound arrived slightly after the live sound (10 to 20 
milliseconds is best), and by insuring that the amount of am- 
plification is not excessive, it is possible to "fool" even highly 
experienced listeners into believing the amplified sound is 

coming from the live sound source.4.9 The time of arrival 
and loudness of both the amplified and live sound for any 
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particular room design must be studied carefully to achieve 
this effect. 

Our ears are at the sides of our heads; our ability to 
localize a sound source is more efficient in a horizontal 
plane than in a vertical plane. Therefore, a loudspeaker 
location directly above the live sound source can produce 
sound energy appearing to come from the live sound source, 
even when the sound level from the system is considerably 
higher than its natural source or arrives first.4 

The ratio of live sound to amplified sound can vary some- 
what throughout an auditorium, but it is important that 
live and amplified sound both arrive at the listener's ear at 
approximately the same time (within 30 milliseconds) if 
their contributions to speech intelligibility are to be additive 
rather than cancelling. The central over -the -proscenium 
loudspeaker location can maintain approximately the same 
path length between amplified and live sound throughout a 
typical auditorium or concert hall. 

Directional Characteristics 
Since loudspeaker and microphone must be close to one 
another in a central sound system design, their directional 
characteristics are important. Loudspeaker equipment 
should be chosen to provide the most even coverage possible 
over the entire audience seating area, while minimizing the 
sound energy directed at the microphone position and at any 
wall or ceiling surface that may reflect energy back to the 
stage. Directional microphones should be chosen to mini- 
mize pickup in the direction of the loudspeaker and, in many 
cases, minimize pick -up of room reverberation. 

It is important that the coverage pattern of the loud- 
speakers (or loudspeaker cluster) be based on a realistic 
appraisal of the loudspeaker's characteristics. This coverage 
pattern should assure that all listeners receive the signal with 
smooth frequency response at a sufficient level to assure an 
increase in speech intelligibility.10 

Even though one directional loudspeaker could be chosen 
to provide coverage for an entire seating area, it may be 
advisable to divide the seating area into two or three sections 
and assign two or three loudspeakers in a cluster, (rather 
than one) to provide a uniform level throughout. The input 
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signal to the loudspeaker directed to cover the forward seat- 
ing area may be reduced in level, thus maintaining a more 
uniform Icvcl than possible solely with one loudspeaker. °t° 

Reducing Reverberation 
For spaces with a relatively high reverberation time, includ- 
ing concert halls and those churches where music is an im- 
portant part of the service, central loudspeaker systems 
employing loudspeakers with the proper directional char- 
acteristics can actually minimize room reverberation by 
concentrating sound on the sound- absorbingaudience.There - 
fore, such systems can produce high intelligibility by mini- 
mizing the masking effects of reverberation on the transient 
speech sounds and allow satisfactory intelligibility in rever- 
berant environments ideal for music. Large radiating sur- 
faces are required for directional control, and these are most 
often in the form of line- source or column loudspeakers or 
arrays of direction horns (usually multicellular or radial 
horns)." 

Increasing Reverberation 
Sound amplification systems designed to increase the rever- 
beration time of an auditorium or concert hall are a separate 
category - electronic reverberation systems. Generally, such 
systems and their equipment are separate and in addition to 
the basic "house" sound systems discussed earlier. ER sys- 
tems frequently employ many loudspeakers to provide maxi- 
mum diffusion and minimum ability to localize the source 
of amplified reverberant sound. The most frequently en- 
countered ER systems use conventional close microphoning 
and then use magnetic tape delay devices to insure that the 
sound from any ER loudspeaker reaches the listener after 

live sound from the stage or after the direct (main system) 
amplified sound from the stage. Multiple successive delays 
are usually employed, with the loudspeakers farthest from 
the stage receiving the longest delayed systems:, In some ER 
systems the time delay tape mechanism is also used as the 
reverberation generator, with delayed signals from the play- 
back head(s) mixed into the record head via a scrambler cir- 
cuit signal. One such system, designed and installed by the 
Aeolian- Skinner Organ Company, has had over ten years of 
experience in use for increasing the liveness of "dry" 
churches. 

Other systems use supplementary reverberation devices 
or, better yet, a separate echo chamber or reverberation 
room where a loudspeaker plays back the sound picked up 
near the source. A microphone in the reverberant rooms 
picks up the multiple reflected sound. A mix of the direct 
sound and the reverberant signal than feeds the record 
channel of the time -delay system. One such system, together 
with a fully -developed stereophonic "central" stage rein- 
forcement may be observed in the Purdue University Hall 
of Music, Lafayette, Indiana. 

There are other types of ER systems, such as that installed 
in London's Royal Festival Hall; these pick -up reverberant 
or delayed sound at various points within the hall and dis- 
tribute it via many separate simple amplification channels 
(perhaps with electrical or acoustical filtering); and it will be 
interesting to learn which type will find most frequent ap- 
plication in the future for improving the liveness of existing 
relatively dry halls and smaller than optimum new halls. " 
Noise Control and Sound Isolation 

Intruding sounds that require control may be divided into 
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Figure 2. Noise criteria or NC curves show the allow- 
able noise levels in octave bands for different types of 
spaces. NC -20 has been the commonly accepted curve 
for theaters, concert halls, studios, and similar spaces; 
but NC -15 has proven superior, as standards become 
more critical, and should be used where close to ideal 
results are desired. 

two categories: (a) continuous and relatively innocuous 
sounds, usually produced by the ventilating system, and (b) 
intruding discontinuous sounds having programmatic con- 
tent, such as sounds from adjacent auditoriums or studios. 
One of the most important concepts of modern noise control 
engineering is use of the first type of noise to mask the 
second type.° 

Naturally, even the steady -state or innocuous ventilating 
system noises must be held below certain levels or they will 
be annoying in themselves. Criteria for the allowable back- 
ground of all types of noise have been established for the 
spaces we are discussing. FIGURE 2 shows a family of noise 
criteria curves (NC curves) showing the allowable noise 
levels in octave bands as a function of the octave -band 
center frequency.2,3 For critical broadcast and recording 
studios NC -15 appears the appropriate criteria curve today; 
although both NC -15 or NC -20 have been considered ap- 
plicable for the concert halls and theaters. 

Mechanical Equipment 
Having established the criteria for noise control of air - 
handling equipment, the responsibility for meeting it rests 
on the mechanical engineer (with the help of the acoustical 
consultant) and the contractor installing the equipment 
specified. All parts of the air- handling system and mechani- 
cal equipment design should be studied from the standpoint 
of noise control. 

The noise of air supply and return fans must be estimated 
properly; then noise control must be incorporated into sup- 
ply and return ducts by use of lining (lined bends are par- 
ticularly effective) and /or by use of packaged sound at- 
tenuating mufflers. 5.7 For spaces requiring a background 

noise as low as NC -15, it is good practice to locate the sup- 
ply and return fans very remotely from the hall or studio, 
and then lining or mufflers may not be required. The sound 
attenuation or unlined ductwork, lined ductwork, and muf- 
flers or various configurations is predictable, allowing the 
engineer to design the required amount of sond attenuation 
into the air -supply and return system.1 

Similarly, air supply and return grilles or diffusers should 
be chosen to meet the requirements imposed by the criteria. 
Larger grilles, with lower "face velocities" (feet of air - 
movement per minute or fpm) mean less hiss for a given 
amount of air moved.s 

Care must be taken that air velocities in ductwork within 
or near the hall or studio are not so high as to create tur- 
bulence noise* without appropriate sound -attenuating duct 
construction and lining or mufflers to control sound trans- 
mitted to the diffusers or grilles.s 

Generally, the further all mechanical equipment is from 
the critical hall or studio, the easier will be the noise control 
job of the mechanical and acoustical engineers. It is wise to 
locate mechanical equipment in a basement area under the 
lobby of a hall, rather than under the hall itself. The practice 
of mounting fans in attic space directly over hall or studio 
ceilings should be avoided if at all possible. The equipment 
will produce a "problem" sound level in the area it is 
mounted; if this area is directly adjacent to - or above or 
below - the hall or studio, then special sound -isolating con- 
struction may be required. 

Equipment mounted near critical spaces also requires 
careful attention to mounting arrangements; otherwise the 
equipment can easily introduce vibrations into the building 
structure, and these vibrations can be radiated as noise in- 
side the studio or hall. Springs, sometimes in combination 
with concrete inertia blocks, are required for isolation of 
low- frequency vibrations; ribbed rubber, neoprene, or cork 
pads are often useful for high- frequency vibration isolation. 
On occasion, concrete vibration- isolation bases may be sup- 
ported off the floor on springs - or the entire floor of a 
mechanical equipment room, located above a studio or hall, 
many consist of a triple- sandwich of concrete- springs -and- 
concrete. 

Sound Isolation 
There are many potential sources of intruding sounds that 
should be considered in the design of a studio or hall, in addi- 
tion to those from mechanical equipment. Potential sources 
from inside a building include performances located in ad- 
jacent studios or halls, footfall noise, casual conversation in 
corridors, lobbies and other circulation areas, and even in 
control rooms and viewing rooms. Offices can contain prob- 
lems including office machinery ranging from typewriters 
to computers. External noise sources include aircraft fly- 
overs, street and highway traffic, railway lines, and subways: 

Any acoustical engineer will urge that as many of these 
problems as possible be solved in the basic planning of a 
new hall or studio facility; but inevitably studios and halls 
will be planned adjacent to each other within the same 
facility - or a hall or studio facility will be located in the 
main flight path of an airport. The acoustical enigineer, 
working with the architect, can still accomplish much in 
planning the facility even after the basic decisions are made. 
Adjacent studios or halls can be separated by circulation 

°Mixing boxes and dampers are potential producers of turbulence 
noise, which then requires control by lining or mufflers. 



spaces, control rooms, storage rooms, etc; and a concert 
hall within the main flight path of an airport can be built 
into, rather than above the earth, with circulation spaces, 
lobbies, ticket offices, etc., located between the hall and the 
building roof. The basic technique is to surround and sep- 
arate the most critical areas (from the standpoint of acous- 
tics) with less critical ones. 

Eventually, the basic wall, ceiling, and floor construction 
for the critical area must be chosen. The sound -pressure 
level on the sending or source side of the boundary must be 
estimated as a function of frequency; the criterion for noise 
levels in the critical space subtracted, and the difference is 
the required "noise reduction" for particular boundary sur- 
face. 

The ability of the particular wall, floor, or ceiling con- 
struction (or any other partition) to isolate (stop) sound 
energy is expressed by the transmission loss of that con- 
struction. The transmission loss (TL) of a construction is a 
ratio, expressed in decibels (10 log10) of the acoustic energy 
incident on the wall to the acoustic energy transmitted 
through it, and it applies to a unit area. (In the U.S., this is 
usually one square foot.) Transmission loss curves (as a 
function of frequency) may be calculated for various types 
of construction (based on mass, stiffness, distance between 
elements in sandwich construction, etc.), measured in a lab- 
oratory, or calculated from field measurements of noise re- 
duction (NR). 

Unlike transmission loss, noise reduction includes the 
effects of the area of the boundary surface and the room 
acoustics of the receiving room, so the expression relating 
the two concepts is: 

NR = TL- 101og10(1/4 + Sw) dB 
R., 

where - 
NR = noise reduction (reverberant levels on source 
side of partition minus receiving room levels measured 
near the partition) 
TL = transmission loss of partition construction (10 
logit, ratio of incident energy to transmitted energy.) 
Sw = Area of partition 
R_ = Room Factor of receiving room 
(R = S., a2 /CI -a2) where S2 is the total interior sur- 
face area of the receiving room, a2 is the average ab- 
sorption coefficient, and S2 a2 is the total absorption 
in the receiving room. 

The quantities S2 and a.., will be known or calculated from 
the room -acoustics design of the receiving room (the hall or 
studio). 

Generally, the more massive a partition construction is, 
the higher its transmission loss. Really high -TL partitions 
employ multi -layer construction. For example, a typical wall 
recommended to separate two music practice and teaching 
rooms - and matched to a ventilating system noise level of 
NC -35 - would consist of 8 -in. solid masonry or concrete, 
with a separate 3/4 -in. plaster wall on each side. Only resilient 
connections would be employed between the plaster walls 
and the masonry or concrete core, and glass -fiber may be in- 
stalled in the two air- spaces of this triple -layer construction. 

A somewhat heavier construction technique would be 
employed to isolate halls or studios requiring a lower back- 
ground noise level (NC -15 or NC -20). Where one hall is 
located above another, a vertical slice through the common 
floor -ceiling construction might show a 3 -in. concrete floor 
slab floated on 2 -in. glass fiber, a 12 -in. structural concrete 
slab below and then a resiliently suspended 1 -in. plaster 
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Figure 3. Construction and resulting noise reduction 
(NR) between two typical music practice rooms In addi- 
tion to the resilient plaster skin, each room has a resili- 
ently suspended ceiling and isolated floor slab. The 
doors are glass -fiber -filled hollow -metal doors with poly- 
urethane- filled vinyl- covered gasketing as shown. The 
noise reduction (NR) plus the background is a measure 
of the levels that can be tolerated in the source room 
without interference with use of the receiving room. 
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Figure 4. Construction and resulting noise reduction 
(NR) between a multipurpose auditorium (concert hall - 
lecture hall) and broadcast studio - rehearsal room be- 
low. Values of NR above 1000 Hz are not shown because 
the test signal source (horn loudspeaker) was not high 
enough in level to be measured above the ambient in 

the receiving room, but are known to be above 83 dB. 
Again, the NR plus background indicates the tolerable 
levels in the source room. 

ceiling below the structural slab. FIGURES 3 and 4 show the 
noise reduction possible with the construction techniques 
mentioned. 

Doors and windows in high TL -walls must be matched to 
the construction they interrupt. Details for windows sep- 
arating control rooms from studios or halls have been re- 
fined for many years, and such windows now generally in- 
clude the following characteristics: 

I. Double construction, using two panes of different 
thicknesses, with one pane sometimes sloped. 

2. Resilient airtight mounting for the glass. 
3. Sound -absorbing material applied to the frame in the 

space between the two panes. 
High TL doors may now be purchased complete with 

frames and gasketing (weatherstripping), and careful in- 
stallation will allow matching the sound isolation of the 
surrounding constructions. 

Details - and airtightness - are very important in all 
sound isolating construction; light fixtures, grilles, electric 
outlets, and conduit must all be handled specially to avoid 
compromise to the basic construction. In this respect. 
achieving high noise reduction is no different than other 
areas of acoustical design: details make the difference. 

References 
I American Society of Heating and Refrigerating Engineers 

Guide 1964 -1967 Editions,Chapter 25,"Sound Control." 
2 L. L. Beranek: Acoustics, McGraw -Hill, New York. 1954. 

(Particularly Chapters 4 and I I.) 
3 L. L. Beranek (edited): Noise Reduction, McGraw -Hill, 

New York, 1960. (Particularly Chapters 20 and 21.) 
1 L. L. Beranek: "Sound Systems for Large Auditoriums," 
Journal of the Acoustical Society of America, Vol. 26, 
1954, p. 661. 
L. L. Beranek: "Sound Systems for Orchestra and Grand 
Opera," Journal of the Audio Engineering Society, April 
1966, Vol. 14, p. 107. 

" I W. J. Cavanaugh, W. R. Farrell, P. W. Hirtle, and B. G. 
Watters: "Speech . Privacy in Buildings," Journal of the 
Acoustical Society of America, Vol. 34, 1962, p. 475. 
C. M. Harris (edited): Handbook of Noise Control, Mc- 
Graw -Hill, New York, 1957 (Particularly Chapters 25 
and 27.) 
R. M. Hoover: "How to Control Noise in Distribution 
Systems," Heating and Air Conditioning Contractor, 
March 1964, p. 50. 

9 D. L. Klepper: "Designing Sound Amplification Systems 
for Buildings," Architecture and Engineering News, 
March 1964, p. 26. 

I" D. L. Klepper: "Loudspeaker Directional Characteristics," 
Audio, September 1965, p. 23, and April 1967, p. 22. 

II D. L. Klepper: "A Rational Approach to Sound System 
Planning," IEEE Transactions on Audio, Vol. AU -13, 
No. 4, July- August 1965, p. 96. 

12 H. E. Olson: Acoustical Engineering, D. Van Nostrand, 
Princeton, 1957. (Particularly Chapters 2, 11). 

13 H. E. Olson: "Passive and Active Acoustics in Architec- 
tural Enclosures," Journal of the Audio Engineering 
Society, October 1965, Vol. 13, p. 307. 

I' P. Parkin: "A Special Report on the Experimental `As- 
sisted Resonance' System in the Royal Festival Hall." 
Journal of Sound and Vibration, 1964, Vol. I, p. 335. 

I J. B. C. Purcell: "Keeping Out Street Noise." Architec- 
tural and Engineering News, March 1964, Vol. 12, p. 22. 



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

Rates are 50cß a word for commercial advertisements. 
Employment offered or wanted ads are accepted at 25c per word. 
Frequency discounts: 3 times, 10 %; 6 times, 20 %; 12 times, 33 %. 

FOR SALE 

DIRECT BOX, 50k; 150 ohm transformer; 
20 kHz ± 1dB; XLR phone -type con- 
nectors; ground switch. $42.50. Gately 
Electronics, 57 W. Hillcrest Ave., Haver- 
town, Pa. 19083. (215) 449 -6400. 

ONE WAY NOISE REDUCTION for cut- 
ting rooms /tape copies; retains highs, 
rids hiss /surface noise & clicks /pops 
by a full 10 -14 dB and costs $150 up 
per channel! Music & Sound, Ltd., 111/2 

Old York Rd., Willow Grove, Pa. 19090. 
(215) 659.9251. 

AKG, ADVICE, Audio Research, Beyer, 
Crown, dbx, Infinity, Integrity, Koss, 
Maxell, Nakamichi, Phase Linear, PML, 
Revox, SAE, Scotch, Sennheiser, Ser- 
vice, Shure, Sony, Stanton, Stax, TDK, 
Tascam, Technics, Thorens, etc. Hi -Fi 
Haven, Inc. 28 Easton Ave., New Bruns- 
wick, N.J. 08901. (201) 249 -5130. 

TUNED ROCK P.A.s Customized 
high intensity touring /permanent In- 
stallation sound systems, including 
narrow band (5 Hz!) feedback sup- 
pression, detailed regenerative re- 
sponse Acousta- Voicing /environmen- 
tal equalization (± 1 dB at your 
ears), room design /measurement/ 
treatment, 6 15% articulation loss 
of consonants; 1000s of customized 
professional products, including fi- 
berglass horns, consoles, comp /rms/ 
peak limiters, 18 dB continuously 
variable electronic crossovers, digi- 
tal /acoustic delays, omnipressors, 
phasors, reverb, echo, doubling/ 
tripling effects, P.A. noise reduction; 
plazo transducers; frequency shift- 
ers from: J.B.L. /Altec pro, Tascam, 
U.R.E.I., Eventide, Gately, Schoeps, 
Beyer, Crown, Community Light/ 
Sound, Mom's Audio, McIntosh, Bo- 
zak, Allen & Heath, etc. etc. All 
shipped prepaid /Insured. Music 8 
Sound, Ltd., 111/2 Old York Rd., Wil- 
low Grove, Pa. 19090. (215) 659- 
9251. 

Inventors /Engineers 

BROADCAST AND RECORDING EQUIP- 
MENT: Scully; Metrotech; Langevine; 
Electrodyne; Q.R.K.; Micro -Trak; M.R.L.; 
Nortronics; McMartin; U.R.E.I.; Revox; 
Crown; Byer; Lamb; Master Room; Stell- 
avox; E.V.; A.K.G.; Sennheiser; Atlas; 
Ferrograph; HAECO; Stevenson; Gately; 
dbx; Advent; Altec; Fairchild; Audio De- 
signs; 3M; Magnacord; Telex; Inovonics. 
Disc recording systems; package deals; 
installations; service. Wiegand Audio, 
Middleburg, Pennsylvania 17842. (717) 
837 -1444. 

SALE: NEW & USED PRO AUDIO EQUIP- 
MENT. Ampex, Scully, J.B.L., etc. Com- 
plete selection of equipment and re- 
placement parts. TASCAM OWNERS RE- 
JOICE- plug -in modules for model 10 
console: 8- channel monitor /cue module, 
$895.00; line amp +4 dBm, $45.00/ 
channel; 4- channel limiter /compressor 
module, $1,000.00. Send for free 16 pg. 
illustrated catalog. Accurate Sound Co., 
114 5th Ave., Redwood City, Ca. 94063. 
(415) 365 -2843. 

LOWEST PRICES IN THE COUNTRY on 
microphones, power amps, speakers, 
musical instruments, P.A. equipment, 
including Peavey, Heil, J.B.L.; huge 
stock, top brands only. Gratin's 110, 
606 Rte. 110, Huntington, N.Y. 11746. 
(516) 549 -5155. 

STUDIO SOUND -Europe's leading pro- 
fessional magazine. Back issues avail- 
able from June, '73. $1 each, postpaid. 
3P Recording, P.O. 99569, San Fran- 
cisco, Ca. 94109. 

LEBOW LABS, INC., 56 Chestnut Hill 
Ave., Boston Mass. 02135. New Eng- 
land's foremost pro audio /video dis- 
tributor, representing over 100 major 
manufacturers. Sales, consulting, de- 
sign, and service by expert staff. Broad- 
casting, industrial, educational, and re- 
cording installations. Frank Petrella, 
(617) 337 -6303, (617) 782 -0600. 

ONE STOP 
FOR ALL YOUR PROFESSIONAL 

AUDIO REQUIREMENTS 
BOTTOM LINE ORIENTED 

F. T. C. BREWER CO. 
P.O. Box 8057, Pensacola, Fla. 32505 

BODE FREQUENCY SHIFTERS since 
1963 . . . Advanced designs for elec- 
tronic music studios and high quality 
P.A. systems. New real time perform- 
ance, synthesizer compatible model 
(patented features): $995.00. Anti -feed- 
back and special effects model with 
variable frequency shifts, down to 0.5 
Hz.: $575.00. Prices f.o.b. North Tona- 
wanda. Delivery: stock to 6 weeks. For 
details and information on other models, 
write to: Bode Sound Co., Harald Bode, 
1344 Abington Place, N. Tonawanda, 
N.Y. 14120. (716) 692 -1670. 

AUDIO PRO CLEANER ... the sensa- 
tional new cleaner that eats up studio 
grime, makes your equipment look like 
new, cleans heads, tape guides, cap- 
stans . and everything else in the 
studio! Send $11.95 for one gallon plus 
8 oz. sprayer post paid to: Audiotech- 
niques, Inc., 142 Hamilton Ave., Stam- 
ford, Conn. 06902. (203) 359 -2312. 

MIXER MODULES: modular construction 
provides economical route to studio - 
type mixing console; modules available 
with mic /line, pan, echo send, plastic 
slement slide faders; equalization is also 
available as an add -on module. Typical 
cost of 6 -in, 2 -out mixer (no EQ) is less 
than $450.00. Send for catalog. Wall of 
Sound, Box 239, Glen Burnie, Md. 
21061. 

KING MODEL 8005 TAPE WINDER 
(hub); pre -recorded tape winder, will 
wind either 1/4 in. or 150 mil. widths; as 
new condition. Also used Rangertone 
resolver, as is. Gary E. Taylor, Conti- 
nental Film Productions Corp., P.O. Box 
6543, Chattanooga, Tenn. 37408. 

NEW YORK'S LEADING PRO 
AUDIO /VIDEO DISTRIBUTOR for 
audio, video, broadcast, public ad- 
dress, and hi -fi systems; represent- 
ing over 200 audio /video manufac- 
turers, featuring such names as 
Ampex, Scully, Tascam, Sony, J. B. 
Lansing, Neumann, Altec, McIntosh, 
AKG, Dynair, T.V. Microtime, UREI, 
3M, and other major brands; the 
largest "in stock" inventory of 
equipment, accessories, and parts; 
competitive discount prices; factory 
authorized sales, service, parts, sys- 
tems design, installation. Write for 
free catalog! Martin Audio /Video 
Corporation, 320 W. 46th St., New 
York, N.Y. 10036. (212) 541 -5900. 

Continued next page 
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FOR SALE 

MCI ... Now the BEST SELLING 
multi -track recorder! 
MCI ... only from 
Audiotechniques, Inc. 
In the great northeast! 
Tape recorders from 
one track to 24 track. 
Recording consoles 
up to 40 input. 
MCI sales- service, 
Factory trained technicians. 
Studio design and 
construction service. 
Audiotechniques, Inc. 
142 Hamilton Ave. 
Stamford, Conn. 06902 
(203) 359 -2312. 

OVERSTOCKED, will sell at distributor 
cost: Scully 2808 mono; Ampex 440C 
mono; AG -500 portable cases; AG -600 
portable cases; Atlas mic stands; E -V 
mics; AKG mics; used SM -6A wired mix- 
ers; used EQ -6 wired equalizers; Ampex 
AG -500 4- track; EM -7 type console owned 
by Hank Snow. Call for low, low prices. 
Ed Gately, Gately Electronics, 57 W. 
Hillcrest Ave., Havertown, Pa. 19083. 
(215) 449 -6400. 

DISCOTHEQUE MIXERS from $325.00; 
equalizer speakers with built -in power 
amplifiers; bi -amped systems and com- 
plete portable discotheque systems. 
Write us for literature. Dealer inquiries 
invited. GLI, Box 2076, Dept. D, Brook- 
lyn, N.Y. 11202. (212) 875 -6992. 

CASSETTE LABELS, blank and custom 
printed. Free samples. Tarzac, 638 Mus- 
kogee Ave., Norfolk, Va. 23509. 

A FEW competitively priced used Revox 
A77 decks available. Completely recon- 
ditioned by Revox, virtually indistin- 
guishable from new and have the stan- 
dard Revox 90 -day warranty for rebuilt 
machines. Satisfaction guaranteed. Ex- 
ample, A77 with Dolby, $675, plus ship- 
ping. Write requirements to ESSI, Box 
854, Hicksville, N.Y. 11802. (516) 921- 
2620. 

AMPEX, SCULLY, TASCAM, all major 
professional audio lines. Top dollar 
trade -ins. 15 minutes George Washing- 
ton Bridge. PROFESSIONAL AUDIO 
VIDEO CORPORATION, 342 Main St., 
Paterson, N.J. 07505. (201) 523.3333. 

FREE CATALOG d AUDIO APPLICATIONS 
CONSOLES 

KITS & WIRED 
AMPLIFIERS 

MIC., EO, AC N, 
LINE, TAPE, DISC, 
POWER 

OSCILLATORS 
AUDIO 
TAPE BIAS 

POWER SUPPLIES 

NEW MODELS: Ampex AG440C 2- track, 
servo capstan motor; Scully 280B; used 
AG440Bs; used Scully 280, 8- track, new 
heads, in console, excellent condition; 
Sennheiser mics. Immediate delivery 
from stock. Malaco Recording, Jackson, 
Miss. (601) 982 -4522. 

DYMA builds roll- around consoles for 
any reel -to -reel tape recorder. Dyma 
Engineering, Route 1, Box 51, Taos, 
New Mexico 87571. 

FOR SALE: J.B.L. 4350s, J.B.L. 5232 
w /250Hz cards; Crown DC 300A, D150 
demos. System price: $2,900.00. Bandley 
Sound Co., 898 N. 800, W. Provo, Utah 
84601. (801) 374 -1036. 

DESIGN, INSTALLATION and mainte- 
nance for recording studios and sound 
reinforcement systems. George J. Kereji, 
433 Berwyn St., Dearborn Heights, 
Michigan 48127. (313) 274 -1476. 

NEW & USED 1/2-in. recording tape on 
metal reels. New Ampex 11/2 mil 2500' 
$7.75 each; 1 mil, $8.25 each; used 
Scotch, 206, $7.00 each; new and re- 
conditioned metal reels, (all sizes). 
Soundd Investment, P.O.B. 88338, At- 
lanta, Ga. 30338. 

RECORDED TAPES LOSE HIGHS and 
become progressively noisier each time 
they are played on equipment that is 
not thoroughly demagnetized. You can 
measure damaging magnetic residuals 
with the Pocket Magnetometer and really 
demagnetize recorder components with 
the powerful Han- D -Mag. Complete pro- 
fessional Han -D -Kit includes: Deluxe 
Magnetometer, Probe, Han- D -Mag, Ex- 
perimental Sensors and "Notes on De- 
magnetizing." Price: $58.50 Literature 
available. R. B. Annis Company, 1111 N. 
Delaware St., Indianapolis, Indiana 
46202. 

B.B.C. REFERENCE MONITORS, pre - 
equalized J. B. L. /Altec monitors; 
Dahlquist phased arrays; I. M. F. 

transmission lines; Infinity electrosta- 
tics; Crown /McIntosh 16 ,t2 /bridged 
bi -amps; Scully /Revox A -700 re- 
corders; Micmix reverbs; Eventide 
phasors /omnipressors; Lexicon dig- 
ital delays; dbx /Burwen N.R. corn - 
panders; Little Dipper hum /buzz 
notch filters; Cooper Time Cube 
echo send; moving coil Supex /Orto- 
fon; B & O straight line arms /car- 
tridges; Schoeps /AKG /Sennheiser 
condensers; Beyer ribbons, U.R.E.I. 
comp /limiters /crossovers; Gately pro - 
kits; Q.R.K. tt. 1000s more. Music & 

Sound Ltd., 111/2 Old York Rd., Wil- 
low Grove, Pa. 19090. (215) 659- 
9251. 

All Shipped Prepaid + Insured 

FOR SALE: AUDITRONICS CONSOLE; 
24 -in /24 -out; full quad; quad reverb 
with two API joy sticks; built -in stereo 
radio speakers; two producers' desks; 
used nine months; will include 16 ITI 
parametric equalizers (brand new). Total 
original cost of this package: $37,720 - 
your price: $27,000! (If you want only 
18 inputs, the total cost will be $24,000.) 
Will separate and will finance. Contact 
Paul. (312) 225 -2110, Chicago. 

ORTOFON 
DYNAMIC MOTIONAL FEEDBACK mono 
disc cutting system. Complete amplifier 
system: drive, feedback, and feedback - 
playback monitor preamp; rebuilt, origi- 
nal factory parts. Guaranteed. Albert B. 
Grundy, 64 University Place, New York, 
N.Y. 10003. (212) 929 -8364. 

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, Colorado 80218. 

MODERN RECORDING TECHNIQUES 
by Robert E. Runstein. The only book 
covering all aspects of multi -track pop 
music recording from microphones 
through disc cutting. For engineers, 
producers, and musicians, $9.95 pre- 
paid. The Great Northern Recording 
Studio, Ltd. Box 206, Maynard, Mass. 
01754. 

REELS AND BOXES, 7" and 5" large 
and small hubs; heavy duty white boxes. 
W -M Sales, 2010 Balboa, Dallas, Texas 
75224. 

WANT TO GO BI -AMP? 
DeCoursey Electronic Dividing Networks 
are available from $89.10 (monaural bl- 
amp) to $205 (stereo tri -amp). Price in- 
cludes plug -in Butterworth filters; 6, 12, 
or 18 dB per octave at any desired cut- 
off frequency. Write for brochure. 
DeCoursey Engineering Laboratory, 
11828 Jefferson Blvd., Culver City, Ca. 
90230. 

CENTRAL MUSICIANS' SUPPLY. Instru- 
ments and sound equipment for the pro- 
fessional. All major brands; sound rein- 
forcement systems custom designed; 
home studio recording equipment. See 
our pricelist before you buy. DJ's Music 
Limited, 1401 Blanchan, La Grange 
Park, III. 60525. (312) 354 -5666. 

DYNACO RACK MOUNTS for all Dynaco 
preamps, tuners, integrated amps. $24.95 
postpaid in U.S., $22.50 in lots of three. 
Audio by Zimet, 1038 Northern Blvd., 
Roslyn, N.Y. 11576. (516) 621-0138. 



AUTOMATED QUAD PANNING 
THE UNIQUE AQC SYSTEM (PAT. APPLIED FOR) 

CAN DO WHAT HANDS CANNOT 

4, 8, 16 8 24 INPUTS 

VIDEO & AUDIO ARTISTRY CORP. 
p.o. box 4571, boulder, colorado 80302 

(303) 499 -2001 

SPLICE TAPE FASTER, BETTER, BY 
SHEARING. Experts recommend Nagy 
splicers. Quality long- lasting instrument. 
Reasonably priced. Details, NRPD, Box 
289, McLean, Va. 22101. 

AMPEX SERVICE COMPANY: Complete 
factory service for Ampex equipment; 
professional audio; one -inch helical scan 
video; video closed circuit cameras; 
video systems; instrumentation and con- 
sumer audio. Service available at 2609 
Greenleaf Avenue, Elk Grove Village, 
III. 60007; 500 Rodier Dr., Glendale, 
Ca. 91201; 75 Commerce Way, Hack- 
ensack, N.J. 07601. 

WHATEVER YOUR EQUIPMENT NEEDS 
-new or used -check us first. We spe- 
cialize in broadcast equipment. Send 
$1.00 for our complete listings. Broad- 
cast Equipment & Supply Co., Box 3141, 
Bristol, Tenn. 37620. 

DYMA builds custom studio consoles, 
desks, enclosures, studio furniture. 
Dyma Engineering, Route 1, Box 51, 
Taos, New Mexico 87571. 

CROWN D1200, M600, and M2000; 
drives RTR "Monitor" speakers, on 
demo now in our showroom. Barclay 
Recording, 503 Haverford Ave., Nar- 
berth, Pa. (215) 667 -3048. 

MONITOR EQUALIZERS for your Altecs 
& J.B.L.s are a steal at $75 /channel 

FREE ROOM EQUALIZATION with pur- 
chase of V3 octave filters. This is not 
a misprint. Music & Sound, Ltd., 111/2 

Old York Rd., Willow Grove, Pa. 19090. 
(215) 659 -9251. 

S.M.E. Damping Mods -$30.00 

TASCAM REVERBS -$500; Tascam mix- 
ing consoles -$2,350; Tascam 1/2 -inch 
recorders -$2,750; Tascam 8 -track re- 
corders- $4,600. All shipped prepaid/ 
Insured, Including free alignment /equal- 
ization /bias /calibration. Music & Sound, 
Ltd., 111/2 Old York Rd., Willow Grove, 
Pa. 19090. (215) 659-9251. 

REPAIR 
SCHOEPS (TELEFUNKEN) VACUUM TUBE 
CONDENSER MICROPHONES REPAIRED. 

Original factory parts &factory calibration of capsules. 
Models CM51, 61, 66; M201, 221; MK24, 26 etc. 

ALBERT B. GRUNDY - j 64 University PI., N.Y., N.Y. 10003 
rr:rro (212) 929 -8364 rrmn ®e 

OVA, 

USED GEAR SALE: Ampex MM -1100 16- 
track, $14,000.00; Ampex MM -1000 8- 
track, $7,500.00; Gately 16 x 8 console, 
$9,500.00; Scully 284 8- track, $7,500.00; 
Ampex /MCI 8- track, $6,000.00; EMT 
140S echo chamber, $4,000.00; AKG BX- 
20G echo chamber, $2,600.00; Ampex/ 
MCI 2- track, $2,000.00; Tascam 8 x 4 

console (demo), $2,000.00; Tascam S70 
4 -track in cabinet, $2,750.00; new Scully 
280Bs; Klipsch monitors, Heresy & 
Cornwall in stock. Ask for Dave, Tom, 
or Emil. Studio Supply Co., P.O. Box 
280 Nashville, Tenn. 37202. (615) 327- 
3075. 

SCULLY, ELECTRO- VOICE, NEUMANN, 
Shure, Spectrasonics, Quad Eight, Mas- 
terroom, ARP, Pultec, Microtak, Russco, 
dbx, Interface, EMT, and others. The 
Audio Marketplace, Div. United Audio 
Recording, 5310 Jackwood, San An- 
tonio, Texas 78238. (512) 684 -4000. 

TEST RECORD for equalizing stereo 
systems. Helps you sell equalizers and 
installation services. Pink noise in 1/3 

octave bands, type QR -2011 @ $16.00. 
Use with precision sound meter, e.g. 
2213/S at $600.00. B & K Instruments, 
Inc. 5111 W. 164th St., Cleveland, Ohio 
44142. (216) 267 -4800. 

$2 MILLION USED RECORDING EQUIP- 
MENT. Send $1.00 for list, refundable, to 
The Equipment Locator, P.O. Box 99569, 
San Francisco, Ca. 94109. 
94109. 

RENT AN 8 -TRACK SCULLY by the day/ 
week. Contact F. Rubin, (212) 631 -5919. 

AMPEX CAPSTAN MOTORS. Factory re- 
placement for model 300 or 3200 dupli- 
cators, 1800/3600 rpm, $140.00 xchange. 
Teilet Communications, 8831 Sunset 
Blvd. W., Hollywood, Ca. 90069. (213) 
652 -8100. 

AMPEX 300, 352, 400, 450 USERS -for 
greater S/N ratio, replace first playback 
stage 12SJ7 with our plug -in transistor 
preamp. For specifications write VIF In- 
ternational, Box 1555, Mountain View, 
Ca., 94042. (408) 739.9740. 

WANTED 

WANTED: Gately SM -6 mixer & EQ -6 
equalizer in excellent condition. Gerald 
Bennett. (Home) (713) 488 -5095. (Office) 
(713) 474 -4144. 

COLLECTOR WANTS back copies, elec- 
tronics and radio magazines. Donald 
Erickson, 6059 Essex, Riverside, Ca. 
92504. 

WANTED: Educational public broadcast 
station needs surplus studio equipment, 
particularly magnetic tape and mixing 
equipment. Contact Boulder Community 
Broadcast Association, 885 Arapahoe, 
Boulder, Colorado 80302. 

WILL TRADE SYNTHESIZERS for pro- 
fessional audio and video equipment. 
New Electron Farm -CBS Buchla syn- 
thesizers: for multi -track decks and 
electronics, amplifiers, monitors, micro- 
phones, mixing consoles, etc., video 
decks, cameras, monitors, etc. Gregory 
Kramer, Electron Farm, 59 Wooster St., 
New York, N.Y. 10012. (212) 431 -3618. 
Los Angeles, (213) 396 -6339. 

WANTED: LANGEVIN 8116B's and 8117's 
in working condition. Vince McGarry, 
Regent Sound Studios, 25 W. 56th St., 
N.Y.C., N.Y. 10019. (212) 245 -2630. 

EMPLOYMENT 

PROFESSIONAL RECORDING PERSON- 
NEL SPECIALISTS. A service for em- 
ployers and job seekers. Call today! 
Smith's Personnel Service, 1457 Broad- 
way, N.Y.C. 10036. Alayne Spertell. 
(212) WI 7 -3806. 

WORAM AUDIO ASSOCIATES 
Consultants in Studio Systems 

Engineering, Design and Installation 

-offering- 

A COMPLETE CONSULATION 
SERVICE FOR STUDIO 

PLANNING AND 

CONSTRUCTION 

FREE -LANCE RECORDING 

SERVICE IN THE 

NEW YORK AREA 

212 673 -9110 
64 University Place 

New York, N.Y. 10003 
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o PeoPle/Places/haPPenings 

BAUER DASH 

Research activities at CBS will be 
encompassed in a new Technology 
Center, located on High Ridge Road 
in Stamford, Connecticut. Benjamin 
B. Bauer will head the new center 
as vice president and general manager. 
Major departments will be headed by 
Robert A. Castrignano, J. Kenneth 
Moore, Emil L. Torick, and Louis A. 
Abbagnaro. Mr. Bauer, who was for- 
merly CBS Laboratories' vice presi- 
dent, acoustics and magnetics, is widely 
known for his published papers and 
extensive lecturing. He holds more 
than 50 patents. Mr. Moore, who will 
direct advanced television technology, 
has been engaged in work on systems 
for image data handling and photo- 
transmission, as well as the Vidifont 
graphic arts quality titling system for 
t.v. for CBS. Mr. Castrignano, in 
charge of high density recording tech- 
nology, has worked in the develop- 
ment of television systems for CBS, 
specializing in signal enhancing tech- 
niques, high resolution scanning, rapid 
film processing, and pulse circuit de- 
sign. Mr. Torick, director of audio 
systems technology, has been a violin- 
ist with the Pittsburgh Symphony and 
is a holder of patents in signal control 
circuitry, noise control, and broadcast 
devices. Mr. Abbagnaro, director of 
sound reproduction technology, has 
been involved in the design of ad- 
vanced acoustic transducers, trans- 
ducer arrays, and signal processing 
techniques. Advanced technology ac- 
tivities at the new center will be to- 
tally funded by CBS. 

Joseph P. Dash has been appointed 
director of new product development 
by CBS Records of New York City. 
Mr. Dash's responsibility will revolve 
particularly around the expansion of 
the four -channel market. He will work 
closely in this area with Stan Kaven, 
vice president of planning and diver- 
sification. Prior to joining CBS in 
1969. Mr. Dash was associated with 
the Celanese Corporation. 

BOLLINGER DAVIS 

Capitol Magnetic Products of Los 
Angeles, recording tape division of 
Capitol Records, Inc. has named Wil- 
liam C. Bollinger as director of market- 
ing. Mr. Bollinger will be concerned 
with the marketing of Capitol's con- 
sumer, professional, and audio-visual 
product lines. Mr. Bollinger was pre- 
viously with the Memorex Corpora- 
tion. 

McFadden Sales, Inc. has been ap- 
pointed as sales representatives for the 
territory of Indiana, Kentucky, and 
Ohio by Synergetic Audio Concepts. 
Synergetic, operating from Tustin, 
Calfornia, and focalized by Don Da- 
vis, conducts 3 -day sound engineer- 
ing seminars at regular intervals in 
cities across the country. 

Becoming increasingly involved in 
setting up individualized sound sys- 
tems for performers, Martin Audio of 
New York City, audio equipment sup- 
pliers, has expanded this aspect of 
their business under the supervision 
of vice president Larry Grossberg. Ar- 
tists using Martin's services have in- 
cluded Alice Cooper, Harry Bela - 
fonte, Emerson, Lake & Palmer, The 
Who, and Seals & Croft, as well as a 
number of foreign performers work- 
ing in the U.S. In addition to design- 
ing systems, the company also offers 
repair and checkout services for ex- 
isting setups. A new division of the 
company which will supply parts, re- 
placement parts and construction ma- 
terials to the professional broadcast, 
recording studio, and sound reinforce- 
ment market, has also been organized. 
It will be operated by Bruce Martin, 
Jonathan Gildersleeve, and Pat Cham- 
berlain. 

Coastcom, of Concord, California. 
has been awarded a contract to pro- 
vide a program multiplex for the 
national Iranian radio and television 
network. Coastcom's multi- channel net- 
work quality multiplex system will be 

integrated with existing and new 
Granger Associates' 960 MHz radio 
systems. The new installations will ex- 
tend high fidelity broadcast network 
service to approximately 100 com- 
munities in Iran. 

Wally Heider Recording's Studio 
One was the scene of six weeks of 
vocals, overdubs and mixing for Paul 
and Linda McCartney's new Wings al- 
bum, "Venus and Mars," on Apple Rec- 
ords. Featured sidemen were Jimmy 
McCullock, lead guitar; Denny Laine, 
bass, and Joe Ireland, drums. Allan 
O'Duffy was the McCartney's engi- 
neer and Biff Dawes engineered for 
Wally Heider. 

Two additions have been added to 
the regional marketing staff of TDK 
Electronics Corporation, of Garden 
City, N.Y. John Schuttin is territorial 
marketng manager for the eastern re- 
gion, encompassing New York State, 
New England, and northern New Jer- 
sey, based in Garden City. Mr. Schat- 
tin was formerly with Ampex. Mark 
Needle, who comes from Saxon Prod- 
ucts, is territorial marketing assistant, 
responsible for Virginia, West Virginia, 
Maryland, Pennsylvania, southern New 
Jersey, and the Carolinas. He will be 
based at Green Belt, Maryland. 

Phoenix Enterprise, Inc. has ac- 
quired the assets of Infonics, Inc. from 
Electronic Associates, Inc. Ross Terry, 
formerly manufacturing manager of 
the video products group of Visual 
Educom of Michigan City, Indiana, 
has been elected president of Infonics, 
Inc. Carol Lant will serve as president 
of the Infonics subsidiary, Infonics 
International, Inc. Phoenix has moved 
to a new manufacturing facility in 
Michigan City, where Infonics prod- 
ucts will continue to be produced. 

Audio designer Richard W. Bur- 
den has joined Automated Processes, 
Inc. of Melville, N.Y. as a broadcast 
sales engineer. Mr. Burden's projects 
have included audio console design, 
product development, system design 
of studio facilities, f.m. transmission 
systems, and limited area transmission 
systems. He holds several patents in 
the field and has published a number 
of technical papers. Mr. Burden has 
been very active in professional stan- 
dard- making committees. He will 
maintain his office in Canoga Park, 
California. 
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Whiitler while you work. 

We're taking a big part of the nuisance out of the spaghetti bowl of tangled 
wires that haunts every soundman. With the Shure A15TG Tone Generator, 
tracing a lost connection through a clutter of cables strung between micro- 
phones, mixers and amplifiers becomes an easy job. Simply plug the self - 
powered A15TG on one end of a cable and it puts a tone on that particular 
line. To find the other end, simply monitor the lines until you find the one 
that whistles. It's that easy. This new Tone Generator is only one of the many 
problem solvers in the Shure A15 Series. For more information about this 
series, write us. Or buy a Shure A15TG Tone Generator and just whistle. 
Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 II In Canada: A. C. Simmonds & Sons Limited 

I-IURE 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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After a couple thousand 
boné shaking miles, a few dozen one- nighters 
in towns way out in the boondocks, and a mil- 
lion cheeseburgers, you re not going to put up 
with anything less than a perfect mixer. 

The Yamaha Sound Mixers were designed 
to put reliability where it belongs. Between 
the good music and the receptive audience. 

To tell the truth, Yamaha Mixers sound like 

they aren tthere.They add no coloration to the 
sound, only control. 

And since we know how things get knocked 
areu/ld on the road, we ve made them rugged 
enough to take it. (Ones been accidentally 
dropped off a ¡.ruck and still made the gig 
wilhout any.Fepiir. 

An the road it s got to be right the first time. 
And when IYamaha Mixer is right every 

tirpe, you learn to trust it. 
And in a while, to love it. 

P O Box 6600. Buena Park. California 90620 
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