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THE ADC CARTRIDG 
CAUSES NO 

0*(iTINO 

Unbelievable? 
Believe it. 
A series of tests 

conducted by a leading 
independent audio - testing laboratory prove it. 

The tests show that the ADC XLM -MKII cartridge causes no 
perceivable wear until after 60 plays. Industry sources estimate th: 
'life of a record" (the average number of times a record is played) 

to be 40 to 50 plays. 
Other cartridge manufacturer 

may talk about less record wear, 
but ADC has proven no wear 

OVER THE LIFE 
over the life of your record. 

The reason for this is our unique patented desi. 
It's t t #3294405 

WEAR 
Va en 

1le call it the "induced magnet" cartridge. 

OF YOUR RECORDS 
Most cartridges are designed so that 

a heavy magnet is part of the 
moving system. 

The ADC XLM- 
MKII is different, because our engineers found a way to detach the magnet and 
reposition it above the stylus, so the stylus applies less pressure against the groove. 

Less pressure means less wear. 
The fact is, of all the leading brands, ADC cartridges have the lowest mass 

moving system you can buy. That means better sound and superior performance. 
The XLM frequency response is exceptionally flat, from 15Hz to 24KHz ± 1.5dB. 

And for the ultimate in stereo reproduction, it has a minimum of 28dB of 
channel separation. 

Think about it. In the long run you'll probably spend more on your record collection than you will o 

THE AD 
your whole stereo system. So it makes sense to buy a cartridge with proo 
that it makes your records sound better and live longer. 

The ADC low mass cartridge. 
Unbelievable. 

LOW MASS CARTRIDGE. 
IT HELPS YOUR RECORDS LIVE LONGER. 

A BSR COMP 
ADC Phono Cartridg!I 

A Division 
BSR Consumer Products Grou 

Rte. 303, Blauvelt, N.Y. 1091 

THE PROOF: 

267X MagnihcatIon 

This is a photomicrograph of a 
20kHz record groove that has 
never been played before. 

This is a photomicrograph of a 
similar 20kHz record groove 
played 75 times with an ADC 
XLM -MKII cartridge. As you can 
see there is no difference. 

THE DIFFERENCE: 
r,.., 

ADC ''..`"'"'41-;":j 
XLM-MK-II 

V-15-III .- 257° 

AUDIO -TECHNICA 
AT -15 -S 

STANTON 
681-EEE 

The way to get the most accu- 
rate reproduction of sound is to 
lower the total effective mass 
of the moving parts of the 
stylus. And that's exactly what 

If you'd like your own personal copy of the test result, write to ADC at address shown above. 

Circle 10 on Reader Service Card 

our engineers did. In fact, of 
all the leading brands, ADC car- 
tridges have the lowest mass 
moving system you can buy. 

INDUCED MAGNET .: 

MAGNET 
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Zeng 
month 

A Headset Communications System 
that can be used in concerts, record- 
ing sessions and the theater has been 
contributed by Peter D. Hiscocks. 

The knotty problem of establish- 
ing uniform acoustics in the control 
room is tackled by Michael Rettinger. 
His article is entitled appropriately 
Control Room Acoustics. 

Garry Margolis has written an 
article that offers specific instructions 
for Audio Transducer Power Handling. 

Coming in db, The Sound Engineer- 
ing Magazine. 

comer 
The printed circuit plug -in card is 

a basic building block of audio systems. 

26 

29 

32 
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bx 9óJ" 
and elimina 
All the hiss 

with the new 
dbx 1(9-22 canI 
noise reduction 

It's a direct plug -in replacement for 
the Dolby "A" CAT -22 card. It inter- 

changes instantly with no adjustments. It gives you the flexibility to use both 
dbx and Dolby "A" formats with your existing Dolby main frame. It provides more 
than 30dB noise reduction and 10dB extra headroom. It eliminates the hiss which 
remains with Dolby "A ". It gives greater than 100dB dynamic range. It requires 
no level match tones. It's affordable. It costs only $250 per channel, or less than 
half the cost of a free standing noise reduction system. It can go wherever you go in 
its optional Halliburton travel case. It's the new world standard in noise reduction. 
It's available now from your dbx dealer whose name we'll supply along with com- 
plete product information when you circle reader service number or contact: 

rn Dolby is a trade mark of Dolby laboratories. 

Xdbx, Incorporated 
296 Newton Street 
Waltham, Massachusetts 02154 
(617) 899-8090 
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THE SOUND ENGINEERING MAGAZINE 
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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 
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500 S. Virgil, Suite 360 
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2035 S. W. 58th Ave. 

Portland, Ore. 97221 503 -292 -8521 
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Suite 265, 5801 Christie Ave. 
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Broken strings 
Lost plectrums 
Ripped skins 
Limp stands 
Pipless maraccas 
Crackling leads At least you don't have to worry about the mixer. 

OIJilOOFiFiFi 
ELECTRONICS LIMITED 

Soundcraft Series 1. World's first road mixer built into a strong metal flight case. 
Turn it off, shut the lid, throw it in the back of the truck. 
It'll work perfectly tomorrow. And tomorrow and tomorrow, 

for years to come. 
12 into 2 or 16 into 2.Three mixes; main stereo, monitor and echo. 
Each input channel has variable line /mic attentuation, 

4 -band equalisation, peak level LED indicator, echo and 
monitor (foldback), pan, mute and pf I. 

Each output has 2 -band equalisation,(so does the monitor 
master) and the illuminated VU meters show master, monitor or pH. 

THD <0.1 %Max mic gain 70dB. Relative input noise- 125dBm. 
Multicore cable and stage box also available. 
Soundcraft Electronics Limited 5 -8 Great Sutton Street 

London EC1V OBX England Telephone 01- 2513631 
Telex 21198 Telegrams Soundcraft LDN ECl 

Soundcraft North America Division 
P.O. Box 883 JFK Station Jamaica NewYork 11430 USA 
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performance 
to suit your 
needs... 
...and now we've added another 
digital delay, the "Sound Delay Module" 
to help cover all your needs... 

90db 
models 

4007 
4008 

80 db 
models 

4002 4006 
4003 4009 

4010 

63 db 
model 

4000 

rt=g 

,:.::.:'-. +r<'..:'j r 
r r 
tI- - _ter 

LL- t-+ 

If you're familiar with our broad line of digital delays, you know they're designed to 
provide the right specification and price to fill the needs of each and every installation. 
There are switchable and non -switchable models, portable and rack mount models, 
and a wide variety of specifications from which to choose. 
Now we offer the "Sound Delay Module ". Only 1.314" high, it delivers a full 80db of 
dynamic range - for less than $1000! Now virtually any sound installation needing 
delay can readily afford it. 
From the largest stadium to the smallest hall - you can get just the device you need. 
But only from Industrial Research Products! 
Please call for specifications and prices 

INDUSTRIAL RESEARCH PRODUCTS, INC. 
321 BOND ST. ELK GROVE VILLAGE, ILL. 60007 
TELEPHONE: (312) 439-3600 CABLE - INDREP - CHICAGO 
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CALENDAR 

MARCH 

22 -24 Ace '77 Advanced Consumer 
Electronics Show. Pacific Ter- 
race Convention Center, Long 
Beach, Ca. Contact: Cartlidge 
& Associates, 415 Clyde Ave.. 
Suite C. Mountain View, Ca. 
94043. (415)- 969 -1556. 

22 -24 Three -day course on Audio- 
metry and Hearing Conserva- 
tion in Industry, Rennselaer 
Polytechnic Institute. Troy, 
N.Y. Contact: Office of Con- 
tinuing Studies, Rensselaer 
Polytechnic Institute, Commu- 
nications Center 209, Troy. 
New York 12181. (518) 270- 
6442. 

27 -30 NAB Convention Washington, 
D.C. Contact: National As- 
sociation of Broadcasters, 1771 
N St., N.W., Washington, D.C. 
20036. (202) 293 -3500. 

APRIL 

1 -3 Intercollegiate Broadcasting Sys- 
tem Convention. Hyatt Re- 
gency Hotel, Washington, DC. 
Contact: Rick Askoff, IBS. 
Vails Gate. N.Y. (914) 565- 
6710. 

19 -24 High Fidelity '77 Exhibition. 
Heathrow Hotel, London, Eng- 
land. Contact: British Informa- 
tion Services, 845 Third Ave., 
New York, N.Y. 10022 (212) 
752 -8400. 

19 -21 IEEE Electro '77. New York 
Coliseum. New York City. 

MAY 

9 -11 International Conference on 
Acoustics, Speech, and Signal 
Processing, Sheraton -Hartford 
Hotel, Hartford, Conn. Con- 
tact: Clifford Weinstein, B -345, 
Lincoln Laboratory, P.O. Box 
73, Lexington, Mass. 02173. 
(617) 862 -5500 X5465. 

10 -13 A.E.S. Show. Los Angeles, Ca. 
Hilton Hotel. Contact: A.E.S., 
60 E. 42nd St., NYC 10017. 
(212) 661 -8528. 

17 -20 London Electronic Component 
Show. Olympia, London, Eng- 
land. Contact: British Informa- 
tion Services. 845 Third Ave.. 
New York, N.Y. 10022. (212) 
752 -8400. 
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REM118111 

New! Equalization analyzer... 

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

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

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

Send for complete descriptive 
brochure ÁL558. 

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

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

S H U R E 
MANUFACTURERS OF HIGH FIDELITY COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY cri 
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Number 102 in a series of discussions 
by Electro -Voice engineers. 

COMES 

THE 

DAWN 
BILL RAVENTOS 
Product Director, 
Professional 
Audio Products 

Over the past 50 years, Electro -Voice has 
pioneered a number of important micro- 
phone advances. From ideas as simple as 
hum -bucking coils (in the late '20's) to 
elegant concepts like the Cardiline® shot- 
gun microphone. 
These improvements were generated from 
two important resources. First, from our 
laboratories where new technological de- 
velopments in materials and methods of- 
fered new ways to solve existing problems. 
But another resource was in the field, 
where changing sound requirements 
spurred fresh thinking and imaginative 
responses to solve problems as they arose. 
It may be ancient history, but E -V was the 
first to hang a small microphone around 
the performer's neck. Developed because 
local and network TV stations needed 
close -up sound in situations where a 
boom was not available and hand -held 
microphones were out of the question. 
Today the range and sophistication of 
E -V microphones is impressive indeed. 
But it's hardly a time to rest on one's 
laurels. And indeed, the combination of 
field testing and laboratory research has 
brought us to the threshold of a new era 
in microphone technology. 
In the past few years we have become 
convinced of the unique advantages of 
electret condenser technology in the de- 
sign of professional microphones. Our 
research has delved deeply into the basics 
of electret theory. And we are now into 
the third generation of product develop- 
ment. The result is a coherent micro- 
phone systems approach that will have 
important advantages to every user from 
the aspect of performance, reliability, and 
functional flexibility. 
Our new E -V electret microphones are 
designed to exceed the performance 
standards of even the finest conventional 
condenser microphones. For instance, we 
have developed more useful unidirec- 
tional polar patterns...with less variation 
at frequency extremes. 
A few of you have already had a sneak 
preview during our field testing. And early 
reports are encouraging indeed. The age 
of the electret is dawning. And E -V is 
making it happen. 

for reprints of other discussions in this series, 
or technical data on any E -V product, write: 

ELECTRO- VOICE, INC., Dept. 373BD 
686 Cecil St., Buchanan, Michigan 49107 

Electrol/oice® 
a Titan 
company 
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A. M. Modulation Monitor 
The audio which can be recovered 

in the home receiver is highly depen- 
dent upon the modulation that is tak- 
ing place in the transmitter. It is im- 
portant, therefore, that this modulation 
process be continuously monitored at 
the broadcasting station with an FCC 
approved modulation monitor. The 
monitor, essentially an operational test 
instrument that provides accurate data 
on the modulation taking place, per- 
mits adjustments to modulation levels 
during programming. The monitor 
contains a number of important func- 
tions and circuits, but we only have 
space to discuss a few of the most im- 
portant ones. 

THE SIGNAL 
When modulation is taking place in 

the transmitter, the output signal is a 
modulated rf wave that contains three 
components: the rf carrier, and two 
equal sidebands that are above and 
below the carrier. This is a full, dou- 
ble sideband signal. Each one of the 
sidebands will carry the entire pro- 
gram modulation intelligence. But even 
though the complete information is 
contained in each sideband and tech- 
nically we can recover the full pro- 
gram audio from either one, because 
of the demodulation process, both side - 
bands should be identical in every re- 
spect or the recovered audio will suf- 
fer in some manner. The sidebands are 
not audio signals -they are rf wave 
components that vary at the audio 
modulation rate. 

DEMODULATION 
Demodulation is the reverse process 

of modulation. The demodulator re- 

moves the modulation intelligence 
from the modulator rf wave and con- 
verts this back into the original audio 
signal. All other functions and meter- 
ing circuits work with the audio signal 
that appears at the output of the de- 
modulator, so consequently the de- 
modulator is the most important cir- 
cuit in the monitor. The accuracy of its 
performance will determine the accu- 
racy of the entire monitor. Even if 
every other circuit and function of the 
monitor performed perfectly, none 
could yield any more accurate data 
than the accuracy of the signal pre- 
sented to them. 

THE DETECTOR 
The circuit most commonly used 

for demodulation in an a.m. monitor is 
the diode detector. The diode does 
have some shortcomings, but when 
the circuit is well designed and oper- 
ated within its parameters, it will pro- 
duce the necessary accuracy in results. 

The diode, its filter and load make 
up the detector circuit. The diode re- 
moves the sidebands from the modu- 
lated wave by rectification, the filter 
removes the rf components from the 
rectified carrier, and the output voltage 
is developed across the load resistor. 
This is a peak detector whose output 
is a d.c. voltage that varies at the 
audio modulation rate. The variation 
in amplitude of this d.c. voltage is a 
replica of the original audio signal. 

The filter design is important to the 
detector's operation. The value se- 
lected for the capacitor must be such 
that it will remove only the rf com- 
ponent, leaving the audio envelope 
component intact. If the value is too 
large, it will remove the higher audio 

Figure 1. The basic monitor circuits. 

RF 

I /1 I 
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OTARI MX -5050 the original 
(and still the best) 

compact professional recorder 
Just over two years ago, Otani 

introduced a unique new product 
-the first truly professional 
recorder in a compact package - 
the MX -5050. Since then, the 
performance and reliability of this 
innovative new machine have been 
tested and proven in over a 

thousand critical professional 
applications -by broadcasters, 
recording studios, A/V departments, 
musicians, and semipro recordists 
worldwide. Universal acceptance 
and repeat orders by these 
satisfied customers tell this 
remarkable recorder's success 
story better than we can. 

Bias can be re- optimized in seconds. 

As you compare the MX -5050 
with other recorders, keep this in 

mind. The MX -5050 is not a hi -fi 
machine with a few professional 
features added later as an 

afterthought. It was designed from 
the ground up based on Otari's 
10 year experience as Japan's 
leading manufacturer of profes- 
sional recorders and high speed 
duplicators. It is a full professional 
machine with the performance, 
features, and field proven reliability 
that you expect to find only in 

the larger professional recorders. 
Here are some of the key 

reasons why the MX -5050 is the 
best compact recorder available 
today. 

£ilIJtltZVfl 

Production Features: Creative 
production is simplified with: 
Front panel edit to spill tape. 
Lift-up head cover to mark splices 
and clean heads. Built -in splicing 
block on head cover. Adjustable 
cue to defeat head lifters. Selec- 
tive reproduce to add new tracks 
in perfect time synchronization. 
Two speed operation, 15 and 71 
or 7Y2 and 33/4 ips (field change- 
able in dc servo versions). 

Performance Features: Headroom 
is 19 dBm, a full 15 dBm over the 
switch selectable fixed output 
of +4 dBm. This standard reference 
level output can be rear panel 
switched to 10 dBm to drive a PA 

system or power amplifier. 
S/N ratio is NAB weighted 69 dB 
full track, 68 dB half track, 
and 65 dB quarter track. Crosstalk 
is greater than 60 dB half track. 
Outputs are 600 ohm balanced 
(standard on half track) or 
unbalanced. Line input and output 
connectors are XLR. 

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

Operating Features: Bias is 

front -panel continuously adjustable 
(not limited to fixed positions). 
With built -in test oscillator (not 
available on other compact 
professional recorders) bias can 
be optimized in seconds when 
changing tape. Record EQ and 
standard reference level are also 
front adjustable. Straight -line tape 
path simplifies threading. Capstan 
is located on back side of tape 
for improved tape life. An extra 
reproduce head is standard on 
all versions to allow playback 
of tapes in different formats. 
For pitch control and freedom from 
power line variations, an optional 
dc capstan servo is available 
with -±10% correction range. 

Easy threading; capstan on back side. 

Versatility: Available in full -track 
(with half -track reproduce capability 
standard), two- track, and quarter - 
track versions. Walnut case 
(standard), rugged portable road 
case, rack mounting adaptor, 
or floor console. Universal power 
supply standard. Low impedance 
input and output transformers and 
remote control also optional 
accessories. 

See your nearest Otani dealer 
for the full story or contact Otani. 
And, if it's multichannel you need, 
ask about the standard -setting 
four and eight channel versions 
of the MX -5050. 

Otani Electric Co., Ltd. 
4 -29 -18 Minami Ogikubo 
Suginami -ku, Tokyo 167, Japan 
(03) 333 -9631 Telex: J26604 
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broadcast sound (cont.) 

,C-uLATED R- 

o T _ 
FILTER 

o 

T 

DETECTORS 

AUDIO rDc 
0 

o 

ALCIO 

Figure 2. Detection process. (Rf 
waveforms are shown exaggerated, 

frequency components and produce a 
poor audio bandpass for the detector. 
And if the value is made very large, 
then the circuit becomes a d.c. power 
supply instead of a detector. The load 
must be high in resistance value or it 
will affect the detector's efficiency and 
make it work at somewhat less than a 
peak detector. 

DETECTION 
Two separate detector circuits are 

used in monitors to provide two inde- 
pendent output signals. These detec- 
tors are placed in opposite polarity to 
the rf wave so that one detector will 
rectify the positive going half of the 
wave, and the other detector will rec- 
tify the negative going half of the 
wave. Each of these detectors is re- 
covering the same modulation informa- 
tion but the separate outputs are out 
of phase with each other. The output 
of each detector can be selected by a 
front panel ( +) or ( -) peak modu- 
lation switch. Whichever detector is 
selected by this switch will then feed 
all the other circuits of the monitor. 

In a.m. modulation, it is important 
that the positive and negative audio 
modulation peaks are observed and 
measured, so this is why they are made 
selectable. The audio peaks could be 
split by a phase splitter but the com- 
mon practice is the use of two detec- 
tors. This makes things less compli- 
cated, gives a better review of the 
modulated wave, and makes the fol- 
lowing circuits more simple in design. 

The output of the detector which 
rectifies the positive half of the rf wave 
is a varying d.c. voltage that is posi- 
tive with respect to ground. When the 
d.c. component is removed by a cou- 
pling capacitor, the resulting audio sig- 
nal positive peak is in phase with the 
original audio -that is, both positive 

o 
O 

DC 

ENVELOPE 
RECTIFIED 
RF PULSES 

COUPLING 

ENVELOPE 

POSITIVE 
AUDIO PEAK 

NEGATIVE 
AUDIO PEAK 

audio peaks are in the positive direc- 
tion. The output of the detector which 
rectifies the negative half of the rf 
wave is a varying d.c. voltage that is 
negative with respect to ground, and 
the recovered audio signal is out of 
phase with the original audio. There- 
fore, the original positive audio peak 
is now going negative while the origi- 
nal negative peak is now in a positive 
direction. As far as the monitor cir- 
cuits are concerned, regardless of 
which audio peak is selected for ob- 
servation, they see only positive going 
voltages at their inputs. 

SENSITIVITY 
The diode detector is somewhat in- 

sensitive and requires a relatively large 
input signal or it will become non- 
linear and produce a distorted output. 
This lack of sensitivity is no real prob- 
lem since the monitor is designed to 
couple directly to the transmitter out- 
put circuit by coaxial cable. In this 
arrangement, however, there is a dan- 
ger that too much signal may be ap- 
plied to the diode. This would over- 
load the circuit and produce a dis- 
torted output, and it can damage the 
diode and circuit components. 

The semi -conductor diode does not 
produce a "clean" baseline (a.c. signal 
zero axis line). Some reverse current 
will flow on the reverse half cycle of 
the a.c. signal and this will allow part 
of that half -cycle to appear in the out- 
put. The forward conduction curve of 
the diode exhibits a bend at the portion 
where the conduction begins. When 
the input a.c. signal is too small in 
amplitude, then operation is in this 
area of the curve and the output will 
be very non -linear. The input signal 
must be large enough so that the op- 
eration is on the straight line portion 
of the forward conduction curve. Some 
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This is the BRH90, a ninety de- 
gree radial horn for two inch and 
one and three -eighth inch com- 
pression drivers. Its an easy 
name to remember -Big 
Radial Horn, 90 degrees- very 
simple. But there's nothing simple about 
our design or construction. 

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

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

cheaper. 

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

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

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

J 

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

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

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

He's right. 

BRH9O RI-190 SAH90 

Flare Rate 

Operating Range 
Size: H. 

W. 

D. 
Weight 
Finish 

240Hz 
500Hz up 
11 'h" 
33W 
21" 
25 LB. 

Black, High Glosa 

345Hz 
600Hz up 
12W 
30W 
20W 
20 LB. 

345Hz 
1,000Hz up 
6W 
24W 
18W 
12 LB. 

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

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

10 80 90 10 85 90 10 85 100 

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

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

Coimmini 
COMMUNITY LIGHT & SOUND, INC. 5701 GRAYS AVE., PHILA., PA. 19143 (215) 727 -0900 
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The uclick 
and Pop" 
machine 

only by A 
Ever since the invention of the re- 
corded disc annoying "clicks" and 
"pops" caused by scratches, static 
and imperfections have consistently 
disturbed the listening pleasure of 
music lovers. 

Now, SAE introduces the unique model 
5000, an Impulse Noise Reduction 
System which eliminates those un- 
wanted sounds with no adverse effect 
on the quality of the recorded material. 

This breakthrough in electronic cir- 
cuitry is so demonstrably effective 
that the SAE 5000 is destined to be- 
come an essential part of any sound 
system. 

The SAE 5000 is compact and sleek, 
built to SAE's exacting standards, and 
ready to enhance the performance of 
any system, from the standard receiv- 
er /turntable combination, to the most 
sophisticated audiophile components. 

SAE is proud to add the 5000 to their 
broad line of Components for the 
Connoisseur. 

Scientific Audio Electronics, Inc. 
P.O. Box 60271, Terminal Annex 
Los Angeles, Cal. 90060 

Please send more information on the 
5000. 

Name 

Address 

City 

State Zip 

broadcast sound (cont.) 

Nr A 
F -15 kHz Fe F + 15 kHZ 

LOWER UPPER 
SIDEBAND SIDEBAND 

IDEAL 

MISSING MISSING 

O% /////i 
F -3kHz F+10 kHz 

-15K Fc 

SIDEBANDS CLIPPED. 

DETECTOR 

11 

DETECTOR 

Figure 3. Non -symmetrical sidebands 
affect the amplitude response curve of 
the recovered audio. 

monitors forward bias these detectors 
almost to the point of conduction in 
order to improve their linearity: But 
even with this design technique, the 
input level must be carefully adjusted. 

SELECTIVITY 
The diode is a non -selective device 

that will rectify any a.c. signal that 
appears at its input with enough ampli- 
tude to make the diode conduct. The 
diode cannot distinguish the various 
components of the modulated wave, 
but will rectify the instantaneous volt- 
ages of all the components present at 
its input at any instant. In so doing, 
the diode is recovering both sidebands 
at the same time and adds them to- 
gether in its output (in phase). It is be- 
cause of this detector action that both 
sidebands should be identical in every 
respect. When they are not, when they 
are added together in the detector out- 
put, the audio will suffer according to 
the differences of the sidebands. 

For example, assume that sideband 
slipping has removed most of the 
lower sideband because of faulty tun- 
ing. If we used a sweep signal to modu- 
late the transmitter, the waveform of 
the sweep envelope at the output of 

ír%'"'1 ..c/. 
a6Ï65í'i., 

r 

0 15 kHz 

AUDIO RESPONSE 
CURVE 

LOWER 

6 dB 

4523r 23 r -T 
F + IO kHz Fc 3kHz 

0 3k 10 kHz 

AUDIO RESPONSE 
CURVE 

the detector would appear similar to 
the FCC's Ideal Detector Curve for 
t.v. picture transmission. In the band - 
pass area where both sidebands are 
present and equal in amplitude, these 
are added together in the detector out- 
put. But in the area where the lower 
sideband is missing, only the voltage 
of the upper sideband is present, so 
the voltage amplitude is down one -half. 
or 6 dB. Sideband clipping in this case 
has produced a very poor audio band - 
pass for the system. (The t.v. receiver, 
by the way, corrects for the unequal 
sideband transmission by having its IF 
response curve sloped.) 

CARRIER LEVEL 
The average value of the carrier 

does not change during modulation. If 
any change does occur, this is termed 
carrier shift. FCC rules require that 
any carrier shift be kept within a 5 per 
cent tolerance. A number of conditions 
can cause carrier shift in the transmit- 
ter, but a measurement of this factor 
is also a measure of transmitter per- 
formance under modulation conditions. 
The output of the detector is a d.c. 
voltage that is derived from the rf 
carrier, so the current flowing in the 

Fig. 4. The modulation meter circuit is a 

high impedance fet meter with special 

AUDIO FROM 
DETECTORS 

METER 
RECTIFIER FET MODULATION 

METER 

SPEC] AL 
FILTER 

DC 
AMPLIFIER 
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JBL's 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 $771. 

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

James B. Lansing Sound, Inc., 8500 Balboa Blvd., Northridge, Calif. 91329. 

UDII 
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You're 
in 

Good 

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 by Taber Manufacturing & Engineering Co. 

© 'STANDARD TAPE LABORATORY. Inc. 
26120 Eden Landing Road / Suite 5 
Hayward, CA 94545 
(415) 786 -3546 

T 

Circle 27 on Reader Service Card 

Ten one -octave bands per chan- 
nel, 31.5 Hz to 16 kHz t 10 dB boost /cut on continuous 
control 
Variable low -cut control from 20 
Hz to 160 Hz, 12 dB /octave roll -off 
Optional low -level crossover for 
bi -amp systems 
Call or write today 

Sealed Mil -spec rotary controls 
for low noise operation 
Low noise circuitry, wide dy- 
namic range: -92 dBm to 
+18dBm 
Magnetically -shielded, precision - 
tuned inductors 
High linearity, tow distortion 

Instruments, Incorporated 
PHONE AREA 512/892 -0752 
P.O. Box 698 AUSTIN TEXAS 78767 
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(Dealer inquiries 
invited) 

broadcast sound (cont.) 

detector output circuit is measured 
with a front panel meter which is 
labeled Carrier Level or similar ter- 
minology. 

Metering the d.c. current of the de- 
tector in this manner serves two use- 
ful purposes. Since this meter measures 
the output of the detector, then it can 
be used to set the rf input to the de- 
tector properly. And since any change 
in the average carrier value will change 
the average current in the detector out- 
put, a proportional amount, we can 
read the carrier shift directly from this 
meter. 

MODULATION METERING 
The modulation percentage caused 

by either the positive or negative audio 
peaks is measured with a high impe- 
dance voltmeter circuit that is the 
equivalent of a vtvm or fet meter. This 
is a quasi -peak indicating circuit and it 
must contain special damping and 
meter ballistics, according to the FCC 
rules. 

The positive or negative modulation 
peaks selected by the switch will feed 
the audio signal to a meter rectifier 
circuit. The output of this rectifier cir- 
cuit is a varying d.c. voltage that now 
has the special damping, and this volt- 
age is amplified by a d.c. amplifier 
which drives the front panel modula- 
tion meter. The r -c filter in the recti- 
fier circuit provides the special damp- 
ing characteristics. The meter face has 
two scales: one in percentage for mod- 
ulation of program, the other in dB for 
tone modulation and testing. 

PEAK FLASHER 
Since the modulation meter cannot 

follow peaks because of its character- 
istics, a true peak indicating circuit is 
provided. This is an electronic circuit, 
such as a Schmitt Trigger or similar 
circuit, which has its threshold sensi- 
tivity preset by the front panel flasher 
control. When an audio peak exceeds 
this threshold, the trigger will fire and 
turn on a lamp or other visual device 
to warn that a peak has exceeded its 
setting. This circuit will catch many 
peaks that do not show up on the 
modulation meter. 

OTHERS 
The monitor will provide an audio 

output for aural monitoring and for 
making distortion measurements. Indi- 
vidual models also provide many other 
features. But regardless of the features, 
the monitor should be kept in calibra- 
tion, good repair and operated prop- 
erly. Next month we will discuss some 
of the problems that can occur in mon- 
itoring. 
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Old -New Reel Time Recorder 
Telex /Magnecord series 1400 broadcast quality 
recorder /reproducer. An old name that spells 
reliability. A new design for today's state of 
the art. 

The Old. Telex /Magnecord products are still 
made in the USA so parts and service are always 
available. The series 1400 is still built on a solid 
die cast aluminum main frame for reliable opera- 
tion around the clock. It's still available in full, 
half and quarter track configurations, has fail 
safe differential brakes and accepts 81% inch reels. 
It also still comes with three motors -but then, 
that's touching on the new. 

The New. A brushless d.c. servo drive with a 

crystal oscillator control reference so accurate it 
virtually eliminates program timing errors. New, 
three speeds: 33% - 71/2 - 15 ips. New catenary 
head block for straight tape loading, the con- 

venience of one hand cueing and the bi -level 
illumination of push button controls. New DTL 
logic controls eliminate EMI and provide fast, 
spill proof tape handling gentle enough for half 
mil tape. And new electronics, clean to 60 dB 
S/N at all speeds. 

If you're looking for a real time, reel recorder 
with old name reliability but designed for today's 
demands, you'll find it in the Telex /Magnecord 
series 1400. For complete information please 
write: 

PRODUCTS OF SOUND RESEARCH 

TELEX. 
COMMUNICATIONS, INC. 

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

Canada: Telak Electronics, Ltd., Scarborough, Ontario 

Circle 25 on Reader Service Card 
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Bob Helbush, Chief Engineer, making a quality 
control check using a 681 cartridge. 

WKLS, Atlanta, 
broadcasts 100% 
disc -to -air. That's why 
it uses Stanton's 
681 series... exclusively 

Top notch broadcasters who capture a 
large share of the listening audience, are 
critically aware of the necessity to achieve 
a superior quality of sound. Station WKLS 
is just such a station. 

As Bob Helbush, chief engineer, states: 
"We broadcast 100% disc -to -air except for 
some commercials. So, for maximum qual- 
ity sound and phase stability, we use the 
Stanton 681 SE for on- the -air use. We con- 
sider it the ideal answer for that applica- 
tion. And our program director uses 
Stanton's 681 Triple -E for auditioning new 
releases before we air them ". 

And Don Waterman, General Manager, 
added: "Today, every station in the SJR 
Communications group ... all eight of 
them, all in Major Markets ... use Stanton 
681 cartridges on every turntable ". 

There are good reasons for this vast 
acceptance. Stanton's 681 Calibration Se- 
ries cartridges offer improved tracking at 
all frequencies. They achieve perfectly, 
flat frequency response to beyond 20 Kc. 
And the top -of- the -line, superb 681 Triple -E 
has an ultra miniaturized stylus assembly 
with substantially less mass than previ- 
ously, yet it possesses even greater dur- 
ability than had been thought possible to 
achieve. 

Each 681 Series cartridge is guaranteed 
to meet its specifications within exacting 
limits and each one boasts the most mean- 
ingful warranty. An individually calibrated 
test result is packed with each unit. 

Whether your usage involves recording, 
broadcasting or home entertainment, your 
choice should be the choice of the profes- 
sionals ... the STANTON 681. 

Write today for further information to 
Stanton Magnetics, Terminal Drive, 

Plainview, N.Y. 11803. 

sTavTon 
Visit us at the NAB Show, 

Booth No. 21 
Circle 14 on Reader Service Card 
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Last month, I reached the point of 
preparing to discuss what part various 
media, such as radio or television, and 
prerecorded tapes, can play in develop- 
ing an effective educational program. 
The best way to approach this is to 
"walk through" what a good teacher 
can do to promote learning, then see 
how this can be applied to mediation. 

Curiously, during the month since I 
wrote that, I have had some interest- 
ing responses that are quite relevant. 
One of them refers back to 1973, and 
says the reader has retyped part of one 
of my columns of that time, and gives 
copies of it to "the better teachers." 

In July, 1973, in a column that ad- 
dressed some of the problems of de- 
signing good a/v materials, there was 
a paragraph that read: 

A good teacher is not required to 
know everything the students will learn 
in that teacher's class. I have seen 
some dramatic instances to support 
this statement. The good teacher's 
capability can be summed up as know- 
ing how learning happens, in a variety 
of different human beings, and being 
competent at causing it to happen. 

When considering the matter of find- 
ing a continuing place for media in ef- 
fective education, we still need to ana- 
lyze how a good teacher can cause 
learning to happen effectively in every 
student making up that teacher's class. 
which is what any good teacher can do. 

MOTIVATION: FROM OUTSIDE 
AND INSIDE 

An unmotivated person cannot be 
motivated from inside: the first moti- 
vation must come from outside. But it 
is not truly effective until the source 
has transferred to become internal. For 
example, you might have no interest 
in, say, number games. But if a good 
presentation on t.v. starts your interest 
and leaves you with a desire to explore 
some angles the t.v. presentation only 
touched on, you will go on working 
at it after the t.v, program is over. 

Perhaps number games do not in- 

NORMAN H.CROWHURST 

terest you anyway. In that case, you 
will switch off the t.v. when such a 
program comes on. That is not to say 
that, given the right lead in, number 
games may not interest you at some 
later date. 

Motivation as applied by educators 
is always external. 

To sign up for a paid course, a stu- 
dent must first be motivated enough 
to part with, or to persuade his parents 
to part with, the necessary tuition. 
After that the educators possibly don't 
care whether he learns or not because 
they have his money anyway. The cor- 
respondence schools, and many that 
use mediation too, are little better. The 
student must commit himself to take 
the whole course, or at least to pay 
for the whole course, before he be- 
gins. Then, because internal motiva- 
tion does not follow through, a great 
many students drop out. Many who 
stay with it do not learn what they 
hoped to derive from the course. 

FROM BOTH ENDS 
To keep up newsstand circulation, 

a publisher must maintain reader in- 
terest. This month's issue, or this 
week's issue, must make the reader 
want to read the next one. What is 
wrong with building that kind of in- 
ternal motivation into educational ma- 
terial so that lessen 7 maintains the 
student's interest and, at the end, 
makes him anxious to get into lesson 
8? It can be done. Many of our 
courses prove this. That is what we 
need to address in our consideration of 
what media can do. 

Why is the student turned off, and 
how can the good teacher turn him 
on? This is the kind of thing you need 
to "walk through," in finding what 
goes into a program that goes over the 
air, radio or t.v., and what goes into 
the part the student sits down with 
on his own. 

When the student either pays for 
the course in advance, or signs up for 
it so he is obligated to pay, he has two 
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Complete Audio Distortion and 
Frequency Response 

...Automatically 

RADIOMETER .qm 
COPENHAGEN 

Comprehensive distortion and frequency response measurements are 

easily performed with the BKF10 Automatic Distortion Analyzer. 

This unique instrument combines a distortion meter, a low distortion 

audio sweep oscillator (<0.01% t.h.d.) and an input /output ratio 

meter. Operation is totally automatic ... No balancing, nulling or level 

setting is required. Addition of a recorder provides complete distortion 

and frequency response curves. Send for complete information. 

Circle 20 on Reader Service Card 

The Live -Performance Equalizer 
The list of acts using the Orban /Parasound 621 Para- 
metric Equalizer on the road reads like a "who's who 
in the Hot 100." And no wonder -like the proverbial 
one -man band, the 0/P Parametric replaces a whole 
ensemble of audio processing devices -and never 
misses a beat. Not only will the 621 perform broad- 
band equalization with a minimum of ring:ng (unlike 
third -octave equalizers), but its "Constant -Q" design 
also lets it create narrowband, tunable notches for 
feedback suppression. 

Each of the four bands tunes continuously over 4.3 
octaves with no change in curve shape. The "Q" of 
each band is continuously variable over a ratio of 
better than 10:1. Overload /noise ratio is a high 107 
dB (typical); midband THD is below 0.01% at +18 
dBm, assuring wide dynamic range and recording 
studio quality. A peak- stretching overload light and 
front -panel gain control permit instant correction 
of overload. And the 12 dB of available gain can be 
very handy when you're caught short. 

Above all, we know that there are no second takes 

in live shows. That's why we insist on an exception- 
ally rigorous quality control program. For example, 
each opamp used in the 621 is pre- tested before in- 

sta;lation, and all 621's are carefully burned -in at 
high temperature before shipment. And it's nice to 
know that if trouble should ever develop, Orban/ 
Parasound is well -known for fast, fairly -priced service. 
We've been in business for eight years; we are com- 
mitted to customer satisfaction because we plan to 
be around many years more. Our equalizers reflect 
this committment to quality, value, and service. They 
await your examination at your Orban /Parasound 
distributor. Write us for his name, and further information. 

Ofbon /pclfwound 
680 Beach Street 
San Francisco, Ca. 94109 
(415) 673.4544 
Write for free article: "How to Choose Equalizers for Professional 

Recording Applications." 

Circle 18 on Reader Service Card 
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theory & practice (cont.) 

concerns: (1) how can he maintain in- 
terest, so as not to waste his money; 
(2) if he doesn't like the material or 
has difficulty with it, how can he es- 
cape from his obligation to pay? 

Hampered by this kind of suspicious 
attitude, the student is not likely to ap- 
proach learning with an open mind. 
Often those designing or presented the 
course are not motivated to do their 
best either because they have already 
been paid. 

Why not design a course the way a 
publisher designs his publication, with 
one part stimulating enough to lead the 
student to want to continue? In other 
words, the student would pay for the 
materials necessary for each segment, 
say, a series of ten lessons, as he 
comes to it. He would not be obli- 
gated in any way other than by his 
own interest, to make the entire invest- 
ment for the whole course. With their 
creativity on the line that way, the 
educators designing the course and the 
teachers delivering the audio part will 
be really challenged to show ingenuity 
and clarity, resulting in quality shows 
that enhance the reputation of the 

radio or t.v. station. 

TEACHING TECHNIQUES 
One basic teaching technique that ap- 

plies beautifully to instruction through 
mass media is the idea of individuali- 
zation. Good teachers try to work on 
a one -to-one basis as much as possible. 
In a classroom situation they do as 
little lecturing as possible, getting the 
students to follow through either alone 
or in small groups. Obviously, this is 
the way an audio presentation will 
work, stimulating the student to con- 
tinue on his own, using the materials 
he has purchased. 

Teachers commonly categorize stu- 
dents into those who are self -starters 
and those who need to be spoonfed. 
There are other individual differences 
in the way people learn, of course. 
but I'm not discussing them in this 
context. What we want to keep in mind 
is the way we approach both the moti- 
vated and the unmotivated with the 
same material, reaching both groups. 
Actually, motivation is not an inherent 
quality; it is a phase people move 
through. Good learning is what self - 
starters achieve. One of our primary 
objectives is to move students out of 

With Waters 3% -inch thin -line conductive plastic faders you 
can cram 24 channels into an 18 -inch mix bay for high density 
recording studio applications, sound reinforcement and location 
mixers, and lighting control consoles. 

Waters MM faders retain all the superior quality of our 
accepted LM series including choice of 23/, -inch or 4 -inch travel; 
600 ohm or 10 k impedance; linear, audio or true log characteristic; 
and our famed trouble -free long service life. For more mixing in 
less space circle reader service number or call Bob Waters at 
617 -358 -2777 for more information about thin -line faders. 

V 
*'- - flÌIANUFACTURING, INC. 

'NGFELLOW CENTER. WAYLAND, MA. 01778 :617) 358-2777 
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the spoonfeeder phase into the self - 
starter category, moving a student from 
entire dependence to the first sign of 
individual initiative or from a little 
initiative to more confidence. 

PERSISTENT OR TRANSIENT 
MATERIALS 

Let's take a look at the way these 
two groups approach learning materi- 
als, which is what we are actually sell- 
ing. Such materials are persistent, 
semi -transient, or transient. 

The commonest form of persistent 
material is the book. A self- starter 
will go off into a corner with a book 
and absorb what it has to offer with 
no help from anyone. The spoon - 
feeder, unless he is cajoled into it, ap- 
proaches the book with trepidation. 
He can't seem to organize his thoughts 
well enough to merge with the au- 
thor's presentation. (Training this ca- 
pacity is a major concern of the ele- 
mentary schools but the training 
doesn't always work.) 

Audio cassettes are of a semi -per- 
sistent nature. The material is not solid 
the way it is on the printed page, but 
it is possible to punch the rewind but- 
ton and hear the information again. 
The self- starter doesn't mind replaying 
any piece he has trouble with, but 
spoonfeeders just throw up their hands. 
They do not expect to understand 
what they hear; therefore they don't. 
"You see, I told you I was dumb!" 
They will not hit the rewind button 
because they figure hearing the tape 
twice will not make them any less 
stupid. It is this false self -evaluation 
that you have to change to convince 
them that they can do at least a few 
things they previously thought they 
could not do. 

The classic transient presentation of 
information is that delivered over the 
radio or on t.v. Once it is over, the 
student has no way of retrieving the 
information. This is why the choice of 
material offered over the air has to be 
carefully selected. It needs to review 
material the student already knows or 
lead into further fixation of informa- 
tion by the student through the use 
of persistent (books and workbooks) 
or semi -persistent (tape cassettes) ma- 
terial. The ideal lesson will contain 
both review and motivation as well as 
lively entertainment value. 

BRIDGING GAPS 
In designing a radio or t.v. educa- 

tional program we need to keep these 
factors in mind. First of all, "out 
there" we have two kinds of students, 
the self -starters and the spoonfeeders. 
We want to encourage the spoonfeed- 
ers without boring the self- starters, 
avoiding "baby talk" or offering ma- 
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The Sound Workshop 42I Broadcast /Disco Mixer. 

The first broadcast mixer hip enough for disco... 
or perhaps the only disco mixer good enough 
for broadcast. 

W .w. 1 " 
5aelVattnP 

I 

TOMMY 

OUTPUT 

102101441441 

MODEL 421 e410wcrsi-01500 MSEX 
Wigs 

SöundLWörkshöp 
bringing the technology within everyone's reach 

The Sound Workshop 421 Broadcast /Disco Mixer...$500. 

1040 Northern Blvd. Roslyn, New York 11576 (516)621 -6710 

The goal of every studio owner is to have the most reliable 
recording equipment available, knowing well that "down 
time" because of equipment failure costs him money. We at 
STUDER proudly feel that we not only have the most 
reliable recorders but that we also have a service philosophy 
that other companies envy. Let us tell you about it. 

Write or call, Willi Studer America, Inc., 1819 Broadway, 
Nashville, TN. 37203. Phone 615 -329 -9576, Telex 
55 -4453. In Canada, Studer Revox Canada Ltd. 
Phone 416 - 423 -2831, Telex 06- 23310. 

1 
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Our 
Synergistic 

System 
We make one of the finest tone arms in the world 
(ask the editors of AUDIO magazine) but how well 
it performs is dependent -at least partly - 
on the cartridge. 

We also make one of the finest phono 
cartridges in the world (ask almost 

anyone about the AT2OSLa) but how 
well it can perform is governed at 

least in part by the tone arm. 

But even the finest combination 
of cartridge /tone arm is influenced 
by how clean the records may be... 
and how clean the stylus is. So we 
have both a superb manual 
and automatic record cleaner, 
and a fine stylus cleaner. 

-sale 

And of course the whole system 
works best only if it is free from such 

things as acoustic or mechanical 
feedback (especially with a cartridge 

having subsonic capabilities like 
ours), and excessive cable capacity. 

We solve these problems neatly 
and effectively with our 

AT -605 Audio Insulator and 
AT -610 Low Capacity 

cable set. 

Finally, we also make one of the 
finest headphones in the world 
(ask Len Feldman) our incredible 
AT -706 that makes all the care 
that went before audibly 
worthwhile. 

Any one of these components in your 
system can assure you of the very finest 
standard of performance- from that component. 
All of them together provide an unparalleled listening 
experience. 

Start anywhere in our system. You'll soon find that as 
you add Audio -Technica products, you multiply enjoyment. 

OaINNOVATION o PRECISION c INTEGRITY 

AUDIO -TECHNICA U.S., INC., Dept.37BD, 33 Shiawassee Avenue, Fairlawn, Ohio 44313 

audio-technica. 

terial of a ridiculously simple nature 
that is common knowledge anyway. 

There is a point at which the needs 
of both groups converge. I call it 

"bridging gaps." As any elementary 
school teacher can tell you, there are 
dynamite readers who suddenly hit a 
brick wall when they come to compli- 
cated unfamiliar words that must be 
attacked phonetically. Such self- starter 
kids have galloped through reading at 
a great pace, memorizing words and 
grabbing context clues. But they have 
leapfrogged over phonics. If the 
teacher sets up a special "phonics 
group" to review phonics for the leap - 
froggers while teaching slower readers, 
the device not only gets the job done 
but encourages the slower students 
who are delighted to see that some of 
the "smart kids" have the same prob- 
lems with sounds they are encountering. 

This technique also works with 
grownup students, some of whom zoom 
over material, losing out on important 
details and others who need extra time 
to get those details. Your audio presen- 
tation can pick up loose ends, signifi- 
cant details the fast learners probably 
missed and the slow learners didn't 
understand. The self- starters will prick 
up their ears and say "I never thought 
of that" and the spoonfeeders will say 
in relief "Now I understand." Bridge 
gapping is a good source of material 
for the middle part of your lesson. 

FEEDBACK 
Now that we've disposed of the 

middle part of the lesson, let's go back 
to the first part. How can we involve 
not only those students who have been 
with us for a while, but also intrigue 
the casual listener who has just hap- 
pened onto our program? 

Feedback . . . similar to the tele- 
phoned talk show and audience par- 
ticipation format, or more organized 
feedback taken from previously re- 
ceived written or telephoned com- 
ments and questions, brings a sense of 
immediacy to the listener, of being 
something more than a passive recep- 
tor of material droned at him by an 
instructor. A teacher who is good in 
the classroom can usually handle 
"live" feedback by telephone while the 
program is on the air. This can have 
its advantages and disadvantages, de- 
pendent to some extent on the na- 
ture and extent of the service area. An 
alternative is material received by 
phone or mail before the program goes 
on the air. This has the evident ad- 
vantage, although lacking the spon- 
taneity of unplanned voices, of per- 
mitting the instructor to sift through 
the material, choosing that which 
serves his purpose and of editing it to 
fit into his time slot. 

We have talked about feedback, the 
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"magic genie" of audio. In education, as 
in audio, feedback can accomplish only 
so much. By skillful design feedback 
may accomplish more than one objec- 
tive at once, maybe several. It just can- 
not achieve everything. In an audio 
circuit, you may use multiple loops 
so that eventually you do achieve a 
good deal. Such loops are applied 
simultaneously. But in teaching, feed- 
back applications must be achieved 
with a time separation for each of the 
multiple effects. The instructor must 
be conscious of just what each piece 
intends to achieve and how. 

The feedback of student participa- 
tion does intrigue the listener, but 
there has to be a cutoff and other ma- 
terial offered if progress is to be made. 
The bridging information discussed 
previously might be used to introduce 
the meat of the lesson. Then there 
would be a follow -through with new 
material. This should be bright and 
dramatic, using the entertainment ca- 
pacities of the media to its fullest. 

The windup of the lesson should 
whet the appetite for MORE. "Tune 
in next week to see if the evil monster 
devours the beautiful young girl," as 
a stimulation to new listeners. 

Those who are already involved and 
have purchased the materials for that 
part of the series will be motivated to 
hop to their books or cassettes to 
gather more information. 

Hopefully, the students will be so 
excited about what they are learning, 
once the section for which they have 
paid is nearing completion, they will 
send for the following material in or- 
der not to miss anything. 

These are but a few ideas of how 
to use the media for educational pro- 
grams. Of course, as with feedback, 
the beautiful part is what's "out there" 
in your own imagination and skill. 

MOVING? 

Keep db coming 
without interruption! 

Send in your 
new address promptly. 

Enclose your old 
db mailing label, too. 

Write to: 

Eloise Beach, Circ. Mgr. 

db Magazine 
1120 Old Country Rd. 

Plainview, N.Y. 11803 

Now Two 
Smart Plotter 
Pl-ins 
br Our 

Draw -¢r 
MODEL 2010 LEVEL AND FREQUENCY DETECTOR 
The new UREI Model 2010 is the second of a series of 
plug -in modules for our Model 200 X -Y Plotter. The 
2010 module enables the 200 to plot both amplitude 
and frequency information received from coherent 
signals such as pre- recorded test tapes, records or other 
remote signal sources. It features SFD (Smart Frequency 
Detection) which distinguishes between coherent signals 
and random voice -type interruptions. The circuit stores 
the last measured frequency in memory, lifts the pen, 
and waits for new updated frequency and level informa- 
tion before continuing. It can be synchronized from 
either the input signal or a different external source for 
plotting channel separation, head crosstalk, etc. 

MODEL 2000 AUTOMATIC SWEEP FREQUENCY 
GENERATOR AND RECEIVER 
The Model 2000 plug -in module, our first of the series, 
has an internal sine wave generator and receive circuitry 
for automatically creating amplitude versus frequency 
response plots on the UREI Model 200 X -Y Plotter. 
The Model 2000 features a unique Slope Sense' circuit 
which automatically slows the sweep rate when rapid 
amplitude changes occur, and then resumes its normal 
rate afterwards. 
Both Models 2010 and 2000 plot 
signals from 20 Hz to 20 kHz 
on K &E or DIN Audio Response 
Graph paper with 0.05 db resolu- 
tion and a dynamic range of over 
60 db. Vertical scaling is switch - 
able from centimeters to inches. 
(UREI quality, of course) Avail- 
able from your UREI dealer. 'patent applied for. 

1'''' 

MODEL 2010 

MODEL 2000 

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

Circle 30 on Reader Service Card 
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Elsewhere in this issue, our editor 
reviews the Sound Technology Model 
1710A Distortion Analyzer. Or per- 
haps you may want to pick up Amber 
Electro Design's Model 4400 Audio 
Test Set. On the other hand, you may 
be one of those "basement engineers" 
who have recently been under discus- 
sion here. In that case, 'big -buck gear 
such as this is probably out of the 
question for the time being. And then 
there's the star -crazed knob jockey 
who wouldn't know a lissajous pattern 
from a dBm -the type who regards 
all test gear as just so much irrelevance. 

I don't know what to say to the lat- 
ter type, but for the former, maybe 
some words on "getting started in test 
gear" wouldn't be such a had idea. 

Most routine testing is centered 
around the tape recorder, and a good 
test tape is an absolute necessity. Yes. 
they're expensive and you can't get 
along without one. Most readers know 
what to expect from a test tape by 

now, although one point may need a 

little clarification. 

FRINGING 
At long wavelengths (i.e., low fre- 

quencies), a playback head tends to 
"read" a wider -than -normal path of the 
tape passing under it. When playing 
back a tape that was recorded on the 
same machine (or on any other ma- 
chine with the same head configura- 
tion), this "fringing" phenomenon has 
no practical significance. However 
(there's always a however), test tapes 
are usually produced with uniform flux 
distribution across the entire tape 
width. That means even a 2 -inch test 
tape is, in effect, a monster mono tape. 

Because of the full track recording 
format, the test tape may be used on 
any head configuration within the 
width of the tape. But at low frequen- 
cies, each track of a multi -track (two 
or more) head responds not only to 
the fluxivity within the normal track 

N PUT 
nli00 

INPUT 

D ADJ 

440 
003 

WOW I FLUTTER * 
0.1 

LFM_39 
WOW 

METER 

3 
MODE 

wiF STD 

THE WOW, FLUTTER & DRIFT METER` 
THAT TESTS DIN, JIS & CCIR SPEC'S! 

Measures Center Frequency at 3.0 and 3.15KHz 
Use for tape recorders. turntables. cassettes, 
and other record /play -back equipment. 
DIN. CCIR & JIS, weighted and 
unweighted modes: 

Combined wow, flutter, drift readings. 
5 full scale ranges from 0.03% to 3%. 
±5% full scale accuracy: 15mV to l OVrms 
input voltage range. 

s 799.95 with accessories. 
Tests More ... Tests Bette,... for Leas/ 

LEADER 
Instruments Corp 

151 Dupont Street, Plainview, N.Y. 11803 (518) 822.9300 
West Coast 7733 Densmore Ave.. Van Nuys. Calif. 91406 (213) 989.2760 -In Canada: OmMlronix Ltd_ Montreal. Ouebec 

Circle 23 on Reader Service Card 

width, but also reacts to the presence 
of information in what would ordi- 
narily be the guard bands between 
each track. The result is an apparent 
boost in low frequency response of 
several dB. The exact amount of this 
boost depends on several factors which 
vary from one machine (and playback 
head) to another. and so an accurate 
correction factor cannot be stated. 

So, there's little point to making low 
frequency playback equalization ad- 
justments while metering abnormally 
high levels. Save the equalization ad- 
justments until you get around to re- 
cording a series of low frequency test 
tones. Since you will be recording 
these at the correct track width for 
your machine, the playback head will 
not be responding to additional flux on 
either side of the normal track width. 
Therefore. you may assume the tape 
recorder is functioning properly (there 
aren't any low frequency record con- 
trols anyway), and adjust the play- 
back equalization controls for a flat 
response. Note that this procedure ap- 
plies to low frequencies only. And, it 
introduces the subject of the audio fre- 
quency signal generator. or oscillator. 

OSCILLATORS 
Some consoles have an oscillator 

built -in, but typically this will have 
just a few switchable frequencies avail- 
able. This type of oscillator is suffi- 
cient for signal tracing purposes, or 
for making routine spot checks of tape 
recorder performance. However, it is 
not enough for a complete test of your 
tape recorder's performance. For in 
between each of the switch -selected 
frequencies, all sorts of strange dips 
and peaks may be occurring. So. you 
really need an oscillator that is cap- 
able of sweeping continuously through 
the entire audio bandwidth if you want 
to know what's really happening. 

A good high impedance voltmeter is 
also worth having. especially for the 
basement operation. (Some otherwise - 
satisfactory recorders have unreliable 
meters; the ones on a certain fairly 
popular model are down about 4 dB 
at 10 kHz, although the machine's ac- 
tual output level is reasonably flat.) 
Another point to keep in mind is that 
a zero reading on a semi -pro tape re- 
corder may not signify a +4 dB out- 
put level. Sometimes it does, but just 
as often it doesn't, and if you are 
working with two or more machines, 
you may discover a level discrepancy 
of perhaps as much as 10 dB during 
an a/b comparison. 

If you have a reliable meter on 
hand, it's a good idea to check the fre- 
quency response of the oscillator be- 
fore and after plugging it into your 
console or tape recorder. If there's a 
signicant difference in response, it in- 
dicates a potential problem within the 
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system itself, and this should he cor- 
rected before proceeding. 

For making azimuth adjustments, a 

cathode -ray oscilloscope is a valuable 
tool. However, if one is not available. 
the outputs of two tracks on the tape 
recorder may he combined, and shown 
on one meter, while adjusting the head 
azimuth for a maximum -or peak - 
meter deflection at some high fre- 
quency, say 7 to 15 kHz. In a typical 
situation, as azimuth is adjusted, a 

series of three closely spaced peaks 
may he observed. To make sure you 
have selected the correct one, check 
the response across the entire range 
of high frequencies. Sharp dips in re- 
sponse indicate an incorrect alignment. 
Go back and try again. On some test 
tapes, the tones are sequenced in as- 
cending order, which is a great con- 
venience for azimuth adjustment. For 
critical alignment, begin at about 1 

kHz, and as the tones rise in fre- 
quency, make progressively finer ad- 
justments. 

With an oscilloscope, set in the X -Y 
mode, a properly aligned azimuth set- 
ting will produce a straight line, run- 
ning across the scope face at a 45 
degree angle. Usually the line runs 
from lower left to upper right, but ver- 
ify this by first feeding the same signal 
to both X and Y inputs, and noting 

the orientation of the display. If the 
line runs from upper left to lower 
right, make note that this is the proper 
direction for an on- azimuth signal on 
your 'scope. 

PHASE SHIFT 
As a tape recorder head is rotated 

out of azimuth, the resulting phase 
shift will cause the angled line to 
widen into an oval, which eventually 
becomes a full circle when the phase 
shift reaches 90 degrees. Beyond 90 
degrees, the display narrows into an 

oval again (tilted in the opposite di- 
rection) and at 180 degrees, a straight 
line is once again displayed. However, 
the line is tilted in the opposite direc- 
tion from the on- azimuth display, and 
so the mis- alignment is obvious (pro- 
viding you remember which way your 
'scope is wired). 

In observing the 'scope display, re- 
member that phase shifts may be 
caused by equalization as well as azi- 
muth mis- alignment. Therefore, as azi- 
muth is adjusted, also note the meter 
readings on the tape recorder. If the 
high frequency response varies from 
one track to another, correct the equali- 
zation as you proceed. 

Once the azimuth /equalization has 
been properly adjusted, it's a good idea 
to leave the 'scope across your left and 

right monitor outputs. A well -placed 
center soloist will produce a strong in- 
phase display on the 'scope. If the left - 
to -right balance is off a hit, the display 
will lean towards the vertical or hori- 
zontal, depending on the direction of 
the imbalance. (Usually, left - verti- 
cal, right = horizontal.) A good mono - 
compatible stereo program will pro- 
duce a "brillo pad" display on the 
scope, but with practice you will rec- 
ognize a general in -phase orientation 
to the display. And, when the display 
tilts in the out -of -phase direction, you 
get a visual warning that something is 

amiss in your setup. Especially when 
multi -miking drums, pianos or what- 
ever, a strong out -of -phase compo- 
nent may sneak in and cause a lot of 
grief later during mono playback. 
Keep an eye on the 'scope, and you'll 
see the trouble before you hear it. 

So far, we've talked about a signal 
generator, a good meter and a cathode 
ray oscilloscope (and the test tape of 
course). It's easy to spend a small for- 
tune on these items. However there 
are several companies that manufac- 
ture a line of test equipment in the 
budget category. I've had excellent 
results with the Leader test equipment 
seen in the photo, and will try to come 
up with a product review in a future 
issue. W 
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o new pvoducts&services 

HEAVY DUTY TAPE 

Designed specifically to reduce 
print- through in critical studio and 
broadcast applications, reusable For- 
mula Q15 tape features a long -wear- 
ing binder system. The bias- compat- 
ible tape can be placed on any ma- 
chine and used without adjustments. 
The tape is available in 1, 11, and 
2 mil thicknesses in reel lengths from 
525 ft. to 7,200 ft. in bulk. 
Mfr: Capitol Magnetic Products 
Circle 50 on Reader Service Card 

POWER AMPLIFIER 

100 watt /channel model 2200 am- 
plifier uses full complementary cir- 
cuitry throughout, specified at 0.05 
per cent thd and i.m., from 250 mW 
to full rated power over a frequency 
range of 20 Hz to 20 kHz. The cir- 
cuitry includes dual -differential inputs, 
full complementary drivers and out- 
put stages. The unit is capable of a 
40V /microsecond slew rate. Power 
output is monitored by an l.e.d. pow- 
er display, indicating the average 
power (peak responding) of the am- 
plifier over a range of 20mW to full 
rated power plus indicating amplifier 
overload. Plug -in circuit board con- 
struction permits unit -to -unit repeat- 
ability. 
Mfr: Scientific Audio Electronics Inc. 
Price: $450.00. 
Circle 51 on Reader Service Card 

OPEN REEL TAPE DECK 

Half -track 2- channel stereo or 
mono format with 15 or 71 in. /sec. 
speed are available on A- 3300SX -2T 
open reel tape deck. Using a three - 
motor transport system, the claimed 
s/n ratio is greater than 67 dB (wtd 
at 3 per cent thd). Frequency re- 
sponse is 30 -26k (± 3 dB at 15 in./ 
sec); wow and flutter is reported less 
than 0.04 per cent wrms at 15 in./ 
sec. Independent left and right chan- 
nel source /tape selectors determine 
the signal to be displayed on the vu 
level averaging meters. A manual cue 
lever is provided for searching and 
editing. Other features include sepa- 
rate bias and equalization selectors, 
independent left and right channel 
record mode selectors for making 
mono recordings and dubbing in 
sound effects from external equip- 
ment, individual input level controls 
enabling the operator to mix micro- 
phone and line level signals and a 
separate output level control for each 
channel. 
Mfr: TEAC Corporation 
Circle 52 on Reader Service Card 

DIRECT -DRIVE TURNTABLE 

Quartz -controlled SP -10Mk2 di- 
direct drive turntable features a phase - 
locked servo circuit. The oscillation of 
the quartz crystal supplies a reference 
frequency, adjusting the revolution 
speed to a constant norm, claimed to 
within ± 0.002 per cent. Extremely 
fast opening momentum is claimed; 
from standstill it takes the platter 0.25 
second to reach 331/2 r.p.m. It re- 
quires only 0.3 second to come to a 
standstill from rated speed. The stylus 
can be set down on a silent groove 
between two 1p bands at standstill, 
and when started, the platter will 
reach rated r.p.m. before the first 
note is heard. At standstill, part of 
the braking force remains applied, 
preventing the platter from being in- 
advertently rotated and permitting 
precise cueing. The unit uses solenoid 
operating controls. 
Mfr: Technics by Panasonic 
Price: $699.95 
Circle 53 on Reader Service Card 
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SPLICING TAPE 

General purpose splicing tape 
Scotch #67 is intended to provide 
strong splice bonds despite extremes 
of dynamic stress in bin loop trans- 
ports during manual splicing of mag- 
netic tapes. It is claimed that splice 
bonds remain intact under environ- 
mental conditions ranging from -30 
degrees F to +150 degrees F and at 
80 degrees F with 80 per cent relative 
humidity. Splices are removable as re- 
quired in bin loop applications. Avail- 
able boxed or in bulk, in 100 ft. rolls 
in 7/32, 1/2, 3/4 and I in. widths. 

Mfr: 3M Company 
Price: Varies (7/32 bulk single roll: 

$2.65.) 
Circle 54 on Reader Service Card 

8 -BUS CONSOLE 
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14 4 ft11 tt}Lz 
Each input module on QM -128 8- 

bus console has solo, mute, two inde- 
pendent echo sends, and two inde- 
pendent cue sends, six frequencies for 
e.q. on three knobs with an equalizer 
in /out switch included and a mic /line 
switch with 15 dB padding on the mic. 
Also included are plastic faders and 
panning to the eight busses. The stereo 
monitor has push button selection of 
bus, line, or playback. A separate con- 
trol for control room and studio moni- 
tor level is included with additional 
controls for cue masters and solo, talk - 
back slates to all eight busses and two 
cue busses, and to the studio monitor 
feed. 

Mfr: Quantum Audio Labs. Inc. 
Price: $4,300.00. 
Circle 55 on Reader Service Card 

HIGH SPEED TAPE DUPLICATOR 

Five copies can be turned out in 
four minutes by model 1056 reel -to- 
reel tap duplicator. The unit uses a 
single capstan drive and specially de- 
signed heads to provide uniform fre- 
quency response (± 0.5 dB of master 
from 50 Hz to 15 kHz). Pushbutton 
transport controls select 30 or 60in/ 
sec. duplicating speed and a fast for- 
ward rewind capable of handling a 
1200 -foot master in 60 seconds. In 
addition to- standard 7 in. reels, model 
1056 can be specified for the process- 
ing of 101/2 in. reels. Operating on 
120V 60Hz, model 1056 uses a 
common capstan drive and standard 
shaded 4 -pole torque motors for 
spooling. 
Mfr: Garner Industries, Inc. 
Circle 56 on Reader Service Card 

err-. ar u TIME DELAY UNIT AND EFFECTS GENERATOR 

w 

...forCREATIVE TIME TRANSLATIONS 

TIME WARP - The only delay line and effects generator offering glitch -free, continuously variable 
time delay plus POLYTONE'", the automatic generation of harmonically related musical notes, and 
providing full remote control capability on all functions. Its Extended Tone Memory can hold a note 
smoothly for almost 30 seconds and the Saturable FM feature provides superb ring modulator effects. 
From guitar to synthesizer, TIME WARP is terrific. 

In addition to these special features, all of the more common effects such as phasing, flanging, 
tunneling, Doppler shifting, artificial (automatic) double tracking, true vibrato, true chorus, slap -back 
echo, pitch change and recycling reverberation are also available from TIME WARP. 

Complete with internal power supply and remote control connector, TIME WARP occupies only 13/4 

inches of rack space and won't cost you the earth. Don't settle for less.. In versatility or quality. 

Coming soon -A foot pedal interface unit for 
direct coupling and musician control of TIME 
WARP with any instrument. 

MIX 

Circle 24 on Reader Service Card 

MICMIX Audio Products, Inc. 
9990 Monroe Drive - Suite 222 
Dallas, Texas 75220 (214) 352 -3811 

(contiruted) 
W 
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products & services (cont.) 

REEL RETAINER 

Lock -down VIF 1000 reel retainer 
secures both NAB and RETMA reels 
in place, working with either I /a" or 
'/z" reels on both rack and console - 
mounted recorders. When used with 
NAB reels, the retainer can be per- 
manently locked on the shaft. For 
RETMA reels, the VIF 1000 is locked 
on the turntable shaft with the alum- 
inum locking nut. Textured surfaces 
aid in gripping. 
Mfr: VIF International 
Price: $13.50. 
Circle 57 on Reader Service Card 

LAVALIER MICROPHONE 

Tiny SM11 lavalier microphone 
measures only 1-5/16 in. in diam- 
eter, but delivers a frequency response 
of 50 to 15,000 Hz, optimized for 
lavalier use. The dynamic omnidirec- 
tional mic has an impedance of 150 
ohms for connection to microphone 
inputs rated at 25 to 200 ohms. Ac- 
cessories include a lavalier cord as- 
sembly, a clip -on clasp and a tie -tack 
assembly with a connector belt clip. 
The unit weighs 0.28 oz. 
Mfr: Shure Bros. 
Price: $57.40. 
Circle 58 on Reader Service Card 

HEADPHONE /MICROPHONE 

Designed particularly for binaural 
recording and monitoring, Model HM- 
200E headphone features a matched 
electret condenser microphone with 
simulated auricles in the earpieces, per- 
mitting hands -free recording. A foam 
dummy head has screw sockets for 
tripods and mic stands. A three -plug 
connection for left and right input and 
monitor connections permits hookup 
to a stereo tape recorder. The unit is 
battery- powered, may be also used for 
stereo. 
Mfr: IVC America 
Price: $80.00. 
Circle 59 on Reader Service Card 

FREE CATALOG 
HARD -TO -FIND PRECISION TOOLS 
Lists more than 3000 items: pliers, tweezers, wire 
strippers, vacuum systems, relay tools, optical 
equipment, tool kits and cases. Also includes ten 
pages of useful Tool Tips" to aid in tool selection. 

JENSEN TOOLS AND ALLOYS 
4117 N. 44th Street, Phoenix, Ariz. 65018 

Circle 37 on Reader Service Card 

FUNCTION GENERATOR 

Simultaneous sine. triangle, and 
square wave outputs are featured on 
Model 12 function generator. The unit 
handles f.m., frequency shift keying, 
and remote tone burst. It has external 
frequency control, vco, d.c. to 1 MHz 
and selectable function output with 
continuously adjustable amplitude and 
d.c. offset. Claimed accuracy is ± 5 

per cent, with 200 ppm/ °C stability. 
Mfr: Advanced Electronics Corp. 
Price: Kit: $79.95 Wired: $124.95. 
Circle 60 on Reader Service Card 

STUDIO EQUALIZER 

Twin -Graphic balanced in /out 600 
ohm studio equalizer displays zero - 
grain input -to- output signal ratios 
through four l.e.d.s on the front 
panel. Two separate ten- octave equal- 
ization panels, have 1-12 dB boost 
and cut for each octave. Separate 
equalized signal zero -gain controls are 
used for each channel, enabling exact 
balancing of input to output with a 
+6 dB and -12 dB range. L.e.d.s 
are used in conjunction with the zero - 
gain level controls for visual balanc- 
ing. Front panel pushbuttons select 
equalized or unequalized output, low 
and /or high shelving and zero -gain 
lights. The unit has balanced 600 
ohm op -amp input, balanced 600 
ohm op -amp output, and switch se- 
lection for low or high impedance in- 
put for output. 
Mfr: Soundcraftsmen 
Price: $550.00. 
Circle 61 on Reader Service Card 
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STEREO COMPRESSOR /LIMITER 

Model 162 compressor /limiter, 
with strapping for multi -channel track- 
ing, offers true rms level detection 
with the threshold variable from 10 
millivolts to 3 volts. L.e.d. indicators 
show above and below threshold op- 
eration. Compression ratios are vari- 
able from 1 to 1 up to infinity. By us- 
ing the sum of the channel signals as 
the control voltage, the system main- 
tains proper stereo image location. 
Four or more channels of operation 
are achieved through strapping so 
that a single voltage proportional to 
the sum of the channels controls all 
the outputs of two or more of the 
units. Meters are switchable to read 
input or output level or gain change 
over a 60 dB range and zero level 
may be set anywhere from -10 to 
+10 dBm. The unit accepts input 
levels up to +26 dBm and will drive 
a 600 ohm load at +24 dBm. 
Mfr: dbx. 
Circle 62 on Reader Service Card 

STEREO CARTRIDGE 

Optimization of tracking and tran- 
sient ability are offered in the same 
unit, stereo cartridge model 2002 -e. 
Lightweight, weighing four grams, the 
cartridge uses an electret transducer 
that is directly coupled to the beryl- 
lium stylus assembly, producing flat 
response from 5- 20,000 Hz ± 1.5 dB 
with low distortion at tracking pres- 
sures of one gram or less. The unit is 
independent of tone arm cable ca- 
pacity, as the result of a passive inte- 
grated circuit that eliminates the ef- 
fect of cable capacity and matches the 
electret outputs directly to amplifier 
or receiver inputs. 
Mfr: Micro -Acoustics Corp. 
Price: $115.00. 
Circle 63 on Reader Service Card 

AUDIO TEST SET 

Consisting of a generator and a re- 
ceiver, model 4400 test set has a mul- 
tiplicity of functions. The generator 
section includes a multi -waveform 
function generator, pink noise source, 
log sine wave sweeper, and comb 
generator, with facilities for tone 
bursts, a +30 dBm balanced output 
capability and low distortion. The re- 
ceiver section contains an autoranging 
digital level meter reading in dBm 
rms, an autoranging digital frequency 
counter, a spectrum analyzer, wave 
analyzer, band pass, band reject, high 
pass, low pass filter and a four -chan- 
nel digital memory to store response 
plots. The instrument is used with any 
d.c. oscilloscope to measure level, 
gain, noise, crosstalk, distortion, fre- 
quency, and phase. Four digital mem- 
ories permit plots of amplitude or 
phase versus time or frequency. Ap- 
plications include equalizer and fil- 
ter measurements, console verification, 
tape recorder line up, room equaliza- 
tion, production analysis, and trans- 
mission line testing. 
Mfr: Amber Electro Design, Ltd. 
Price: Under $3,000. 
Circle 64 on Reader Service Card 

LED VOLUME METER 

Model LVU -1 consists of a row of 
ten red leds calibrated in 3 dB steps. 
The unit features fast response to posi- 
tive and negative polarity transients 
and peak holding of 50 msec. to com- 
pensate for the integration of vision. 
Mounting is accomplished by drilling 
'/a in. holes into a '/a in. panel and 
using the provided mounting clips. Op- 
tions include: 10 or 12 leds; red, yel- 
low, and green leds; mounting bezel: 
a i- 15 volt power supply. 
Mfr: Lintech Electronics 
Price: $35.00 to $50.00. 
Circle 65 on Reader Service Card 

LOW FREQUENCY HORNS 

Designed for the rugged high vol- 
ume demands of large area live per- 
formances, SR -215 and SR -115 low 
frequency horns are suitable for appli- 
cations requiring low frequency re- 
sponse to the 40 Hz region at extremely 
high levels. These are exponential 
straight horns with reflex loading for 
15 in. woofer drivers; true exponential 
flare rate is claimed by the manufac- 
turer. A 6 dB down point of 40 Hz or 
less is permitted. Response is main- 
tained to above 1 kHz to permit cross- 
over to the midrange horn anywhere 
in the 500 to 800 Hz range. The units 
are constructed of laminated birch with 
internal bracing to further control reso- 
nance. Inside surfaces are lined with 
fiberglass and corners are reinforced 
to withstand on- the -road handling. 
Mfr: Forsythe Audio Systems 
Circle 66 on Reader Service Card. 

TAPE 

EMPTY 
REELS 

AMPEX and Scotch 
all professional grades 
on reels or on hubs 
all sizes, widths 
and hub types 

BOXES for all reels, in various colors 

LEADER -,TIMING- &SPLICING TAPES 

Top Quality Competitive Pricing 
Immediate Shipment 

Call or Writs for Details /Prices 

Recording Supply Co. 
DIVISION OF POLYLINE CORP. 

1233 RAND RD. DES PLAINES, IL 60016 
312/297-0955 

Circle 39 on Reader Service Card 
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WILLIAM H. HALL 

Solving the 
Reverberation Dilemma 
The ear's sensitivity to reverberation makes paring equipment 
costs difficult, careful testing of equipment a must. 

LOOKING OVER the reverberation market, one views 
everything from "space expansion" devices to 
gold foil models, with equipment costs ranging 
from about $100 to more than fifty times that 

amount. You can't help but ask, is there really that much 
difference in performance between the various manufac- 
turer's equipment at these two extremes? Reverberation 
equipment seems to group itself in the gnereal price ranges 
of (a) below $500, (b) $500- $1,000, (c) $1,000 -$2,000, 
and (d) over $2,000. The higher range can easily exceed 
the cost of the primary recording equipment with which 
the reverb would be utilized. 

Skillful usage can make recordings on budget equip- 
ment that are almost unnoticeably different in quality from 
those done on the most expensive equipment. But when 
dealing with reverberation equipment, one finds that the 
cost vs. quality required is not necessarily in proportion 
to the overall equipment budget, nor does skillful usage 
compensate for lack of quality. Five thousand dollars' 
worth of basic recording equipment can make excellent 
tapes, but reverberation equipment worthy of such tapes 
will add at least one- fourth more to the investment. 

A lot of effort is being spent, even today, by individuals 
as well as manufacturers on ways to achieve high quality 
reverberation without spending this apparently dispropor- 
tionate amount of money. Over the years we have heard 
of many novel and often rather extensive schemes to try 
and bypass the requirements for the more expensive re- 
verberation devices, but only a very few of these attempts 
have been capable of passing the listening test. 

BASIS FOR CRITERIA 
The primary problem with any approach is that the 

William H. Hall is vice president of MICMIX Audio 
Ñ Products, Inc. in Dallas, Texas 

human ear is an extremely sophisticated device and is 
quite particular about the type of reverberation that it 
wants to hear. No special talent is required to make a 
listening test. With very little experience, almost anyone 
can pass judgment on a reverberation device and will 
probably find himself in general agreement with others. 

This very fact determines the quality required in re- 
verberation, regardless of the cost. It is almost as if poor 

FREQUENCY 

POOR REVERS 

FREQUENCY 

Figure 1. Sine wave sweep frequency test shows comb 
filter effect. 
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0 I/T 2/T 

OUTPUTS ADDED 

3/T 

0 /T 2/T 3/1 

OUTPUTS SUBTRACTED 

Figure 2. Recycled electronic delay lines have precise 
periodic amplitude reinforcement or cancellations at 
harmonics of the fundamental resonant frequency. 
Fundamental frequency is determined by the reciprocal 
of the delay time. 

reverberation is worse than none at all. Poor reverbera- 
tion is readily apparent when transient material is involved, 
or, to put it another way, transient material always re- 
quires good reverberation. 

To the already diverse product lines of reverberation 
devices now on the market, there will soon be appearing 
a group of low priced delay lines which can be recycled 
and thus form another type of reverberator which is very 
similar in performance to the recycled tape loop, an 
elementary setup on the professional tape recorder. From 
this assortment of electro-mechanical, and now all -elec- 
tronic, devices when taken in relationship to the sophistica- 
tion of the human ear, what are the criteria for a reverbera- 
tion device and how do they equate to money well-spent? 

The primary consideration in reverberation is the some- 
what 'elusive quality called diffusion. All reverberation 
devices contain standing waves in their output structure, 
with the difference being whether these standing waves 
represent a large or small portion of the total output 
energy. A poor quality machine will have a coarse comb 
filter effect, with almost complete cancellatio.n of signal 
at the comb minima points, while a good reverberator 
will have a fine comb filter effect and only a very small 
amount of cancellation at the comb minima points. 

PLOTTING STANDING WAVES 

The old technique for plotting out the standing waves 
in a room or auditorium is very valid for assessing the 
diffusion capability of an artificial reverberation chamber. 
It is also a very easy test to perform. To make such a test, 
slowly (very slowly) sweep the chamber with a sine wave 
oscillator from about 50 Hz to 5,000 Hz. Count the 
number of output amplitude variations which occur, as 
measured with a vu or dBm meter, or plotted on a graphic 
recorder. 

The resulting quantity of maxima points divided by the 
frequency range covered (in Hz) is referred to as res- 

onances per hertz and provides a strong indication of the 
chamber's performance qualities. A good reverb will pro- 
duce close to one, or even more, resonances per Hz, 
while a poor quality machine will result in at least a mag- 
nitude fewer resonances per Hz. 

FIGURE 1 expresses this concept. A low quality machine 
will have a very well defined comb filter effect caused by 
the cancellations due to standing waves in the transmis- 
sion path(s), resulting in a low figure (usually 0.01 to 
0.20) of resonances per Hz. This effect is very well 
known, although not in those terms, and is responsible 
for the sound so often discussed and associated with an 
inexpensive spring reverb. Most people refer to it as 
"boing," but it is a characteristic property of delay 
lines, and not necessarily that of the spring itself, which 
happens to be the transmission medium most often used 
in electro- mechanical reverberation systems. 

Because of this fact, it has been possible to design at 
least two very good reverberation devices using the basic 
spring as the transmission medium. One of these spring 
systems is generally referred to as the torsional transmis- 
sion line system. The other is the Master Room system 
which utilizes networks of specially designed "springs," 
with the outputs being essentially summations of numerous 
interconnected and digitally tuned sections. 

ELECTRONIC REVERBS 
Because of its cost, the electronic delay line has not yet 

achieved the popularity of the more common reverbera- 
tion device. However, there is probably not a perso.n alive 
who, having the availability of a digital delay line, has 
not tried to duplicate some reverberation effect by making 
the line recycle itself. What is soon discovered, though, 
is that the recycled delay line is even more "boingy" than 
its electro- mechanical counterpart. The reason for this 
rather weird fact is that the electronic line is a precision 
comb filter and exhibits no diffusion. The electro- mechani- 
cal device is not as precise in its physical design and 
therefore has some inherent diffusion which tends to re- 
duce the "boing" properties. 

Since diffusion is the name of the game to a very great 
extent in reverberation, and it is this property which breaks 
up sound into the multiplicity of random echoes that please 
the ear, it will take a lot of design effort to make an 
electronic reverb that is as good as our present electro- 
mechanical systems. New concepts will have to be de- 
veloped to provide diffusion in a digital system, since the 
obvious multi -tapped delay line can sound worse than 
even the automobile "reverberators" which were popular 
a few years ago. 

There will soon be on the market a formidable array of 
analog delay line units based on the bucket brigade de- 
vices (BBD's). This type of delay line, like its digital 
counterpart and the electro- mechanical systems, will still 
have to follow the same set of laws, however, when set 
for a recycling mode of operation. In the recycling mode, 
the delay time determines the primary resonance, while 
the method of feedback determines whether the reflections 
are odd or even multiples of the primary resonance. Vari- 
ous configurations of these systems are responsible for the 
"flanger" and other electronic sound modifiers. The comb 
filter which is formed by a recycled delay line can have 
two basic modes, depending upon the sign of the output 
summation. FIGURE 2 illustrates this effect. 

The primary resonant frequency is determined by F = 
1/T, where T is the delay time. A delay time of one milli- 
second in a delay line would result in a primary resonant 
frequency of F = 1 /0.001 = 1,000 Hz, with additional 
resonances occurring at all multiples of T (2T, 3T, etc.) to 
the bandwidth of the system. If the delay line was 50 milli- 
seconds long, the primary resonance would be at 20 Hz. V 
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0 .1 .2 .3 .4 .5 

TEST PULSE 

0 I .2 .3 .4 .5 

GOOD RESPONSE 

0 .1 .2 .3 .4 .5 0 .1 .2 .3 .4 

ACCEPTABLE RESPONSE POOR RESPONSE 

TIME IN SECONDS 

Figure 3. A good reverberation system will have only 
small variations in amplitude due to standing waves 
created when tested with a sharp pulse signal. The 
first 500 msecs. of reverberation time are the most 
significant in this test. 

5 

PULSE TESTING 
Any transient in the recycled line can shock excite the 

system to ring at the primary and /or at harmonic reson- 
ance points. These resonances are interpreted as boing 
when the frequency is within the range of approximately 
50 Hz to 3,000 Hz, and as flutter echo when the reson- 
ance is below the lowest frequency that the ear can re- 
solve. It is this property of the basic delay time, not the ma- 
terial used, that has given the simple spring reverb its bad 
name and sound. 

At MICMIX Audio Products, we developed (or at 
least significantly improved) another technique for room 
and reverberation device analysis which is similar to radar 
and sonar technology. With this system, a sharp narrow 
pulse is transmitted and the resulting echo pattern de- 
scribes the time domain characteristics of the structure or 
device being tested. 

FIGURE 3 illustrates this system as applied to an audi- 
torium. The test pulse is transmitted and the resulting 
echoes are displayed on a storage type oscilloscope. The 
timing pattern displayed is capable of being interpreted as 
the result of a good or bad reverberation system; the fre- 
quency of any trouble points can be located by the 1/T 
formula. It was from this type of studies that the parameters 
for the Master Room reverberation chambers were de- 
termined. 

One interesting aspect regarding these studies of both 
live rooms and artificial chambers is that all good re- 
verberation systems have a common sound when pulse - 
tested and monitored aurally. While I cannot readily de- 
scribe this type of sound in print, it is possible for anyone 
to become familiar with its character after just a little 
experience, and thereafter to be able to quickly spot a poor 
reverberation system. The pulse test also has the ability 
to shock excite any resonances in the reverberation system 
which color the resulting echo pattern. 

Pulse testers for this purpose are extremely simple de- 
vices, FIGURE 4 is a schematic of one circuit using a uni- 
junction transistor which can be built for just a few dol- 
lars' worth of parts and which delivers a very usable pulse 
with more than adequate amplitude. Care must be taken 
with this circuit in not using too much amplitude. Because 
the output has such a low duty cycle (manually operated 
pushbutton) and a very sharp pulse, it is quite easy to use 

OUTPUT 

GROUND 

Figure 4. A simple test circuit. Typical UJTs are 
2N4851, HEP 210, or ECG 6401. A pair of standard 
9 -volt transistor batteries in series provides the power 
supply. The unit is operated by depressing the 
momentary switch until a pulse occurs. Set the output 
level low enough to avoid overloading the system 
being tested. 

too much output and overload the input amplifier of the 
system being tested, whether it is a speech input system or 
an artificial reverberation device. 

Such overloading will totally defeat the purpose of the 
test. A little experimentation with the pulser will soon give 
an idea of the proper pulse amplitude. From use of the 
pulse test, one can learn a substantial amount about rever- 
beration devices and become a good judge of quality rather 
quickly. As an additional benefit, the pulse tester is an 
excellent aid in tweaking up EMT and AKG units to ob- 
tain best performance. 

APPLYING CRITERIA 
The purpose of this article is to try and clear up a little 

of the witchcraft that has surrounded reverberation devices 
for a number of years, and to provide a simple test method 
whereby one can have a standard for comparing not only 
artificial chambers, but acoustic systems as well. 

In the near future there will be many models of elec- 
tronic delay lines and space expansion type systems. Some 
no doubt will be very good while others will be of question- 
able value to the professional. With these, as with existing 
devices, I would like to reiterate one point; i.e., reverbera- 
tion is considerably different than a speech input system 
and the human ear is very sophisticated in the type of re- 
verberation it likes to hear. It pays to evaluate a reverb 
system before spending one's cold hard cash, and thereby 
eliminate the oft -repeated lament that what was bought was 
not satisfactory for the desired effect. 

The electronic reverb is somewhat in the future and it is 
probably safe to say that all of us in the manufacturing 
business have several systems running in development for 
evaluation. Other than as a novelty, however, the profes- 
sional quality all- electronic reverb at a somewhat reason- 
able price may be quite some time in the future because it 
is so much more difficult to achieve our present quality in 
reverberation electronically than it is electro- mechanically. 
The electro-mechanical (passive) delay line is not a "noise" 
generator and can be more easily produced on a cost -effec- 
tive basis to achieve the diffusion that is so necessary for 
good reverberation quality. 

New technology usually wins out in the end, but during 
the interim it is always wise to let quality be the determin- 
ing factor in making a decision, rather than novelty or 
price. 
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o 0 test report 

Sound Technology 1710A 

Distortion Measurement 
System 

The Sound Technology 1710A analyzer with the 
intermodulation distortion and auto level set options 
installed. As shown the total price would be $3495.00. 
The breakdown is $2635 for the basic 1710A, $210 for the 
set level option, and $650 for the intermodulation 
distortion option. 

ESSENTIALLY, the Sound Technology 1710A is an 
all- purpose total harmonic analyzer combined 
with a pushbutton low- distortion sine wave gen- 
erator. There are two options available, both of 

which were on the unit tested: one adds an intermodulation 
distortion analyzer using the SMPTE method, and the other 
is an automatic level system. 

It's quite easy to become totally dependent on this unit 
once it is installed in the lab. My lab was falling into 
obsolescence with distortion analyzers that could not reli- 
ably indicate below 0.1 per cent. These days much audio 
equipment, both consumer and professional. is more than 
an order of magnitude better. 

(continued) N 
co 
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WHAT THE 1710A DOES 

As a lab tool, the unit is interfaced via banana plug jacks 
that are fully balanced and floating (with ground avail- 
able and no loss of output involved if an unbalanced sig- 
nal is sent out). The audio generator section is operated 
by pushbuttons. Three rows cover the full range from 10 
Hz to 110 kHz. Those buttons do something else. They 
shift the filter tracking of the distortion analyzer to the 
selected frequency so there is no balancing required and a 
distortion indication on the meter is a matter of seconds. 

A separate switch chooses between fast response (of the 
filter system's tracking) and low distortion. In the fast 
response mode, the auto tracking will not achieve the lowest 
distortion indication, but the results are virtually instantane- 
ously achieved. For testing tape machines, this is as good 
as needed. 

The low distortion setting of the switch takes a bit under 
five seconds to settle down, but it will achieve the full 
low distortion the system is capable of. How good is that? 
The 1710A will reliably indicate distortion within the 10- 
20,000 Hz range as low as 0.002 per cent. Above that 
frequency range distortion remains low -to wit: 0.015 
per cent at 50 kHz, and at the limit of 110 kHz, total 
floor distortion was 0.22 per cent. Just how much of this 
residual is part of the distortion analyzer and how much is 
part of the generator is hard to say, but most is, I suspect, 
the generator. In other words, a better generator, if it 
exists, might show up even better on the analyzer. 

The distortion measurement capability is not limited to 
the use of the internal generator. Any generator or test 
tape /disc could be measured. To adjust the filter, you 
must punch up the frequency being fed into the unit. There 
are two led's under the nomenclature notch that will light 

Perfect Timing 

console mount 
clocks and timers 
Reliable ESE clocks and timers are now available in compact 
(2" x 3.7" x 3.6 ") console mount enclosures with bright easy 
to read .33" red LED's. Provided with rear solder pins for 
connection to your own switching or the optional remote 
connector, 6' cable and pushbutton set. Other options include: 
BCD Output; Crystal Timebase; 220V- AC -50Hz; and Kit Form. 

ES-172 12 Hour Clock $134. 
ES-174 24 Hour Clock $134. 
ES-370 100 Min. Up /Down Timer $171. 
ES-371 100 Min. Up /Down Timer 

with leverwheel preset $267. 
ES -570 60 Minute Timer $134. 
ES-572 12 Hour Clock /Timer $160. 
ES -574 24 Hour Clock /Timer $160. 

Write, Wire or Call: (213) 6743021 
o `5051/2 CENTINELA AVENUE INGLEWOOD, CALIFORNIA 90302) 

Circle 16 on Reader Service Card 

if the filter frequency is set too high or low. The objective. 
when using an outside source, is to get both lights out. 
Then the notch is correctly set for the frequency at hand. 

The unit submitted for test had the option of automatic 
level set built in. This feature is immensely useful in tape 
recorder testing where different levels used to determine 
the saturation point, 3 per cent distortion point, etc., are 
achieved with no further adjustment of input gain. If the 
input signal is raised too much, another led will ignite to 
tell you to reduce the input level switch of the unit. 

You can also set input level of the analyzer manually, 
but there is hardly a reason to do so. 

OTHER FEATURES 
The analyzer is also a wide range a.c. voltmeter. As such 

it can range from full scale indications of 100 µV to 100 
volts. Accuracy is spaced at 2 per cent full scale. 

That scaling on the input switch will also measure 
noise from full scale indications of -80 dB to +40 dB. 
In use, the 1710A is patched to the unit under test and its 
several features make it easier to make quick tests. A push 
button just to the left of the meter switches the meter 
between input and generator output. Just one quick push 
and you know the voltage of the signal going into the unit 
under test. Release the button by pushing it again (the 
button has a position indicator built in) and you are 
measuring the output of the unit under test. 

Another nice feature are two input filters that operate 
only for distortion or dB ratio testing. A 400 Hz filter 
cuts everything below that frequency at an 18 dB /octave 
rate so that 60 Hz hum is over 40 dB down. The second 
and independent noise switch cuts frequencies above 30 
kHz at the same rate. My tests indicate that the filters are 
exactly correct in their action. 

The generator output is derived through a three knob 
attenuator that will make 10 dB, 1 dB, and 0.1 dB level 
changes respectively. Source impedance of the generator 
can be switched between 150 or 600 ohms. With the 600 
ohm load on, the attenuators directly indicate dBm. 

A vernier knob with a -1, 0, +l range can be used 
to further trip the generator output. And finally, a push 
button will shut off the generator, while maintaining the 
load impedance, thus making signal -to -noise measurements 
a matter of quick achievement. 

INTERMODULATION DISTORTION 
An available option at the time of ordering adds 

SMPTE- method i.m. distortion capability to the unit. 
Merely switching in the section by pushing the correct 
button will automatically convert the unit. Now, the pre- 
determined signal is at the generator output. It will be the 
standard 60 and 7000 Hz, which can be mixed in fixed 
ratios (switch selected) of 4:1, or 1:1. In addition, variable 
ratios of the two frequencies can be set manually with a 
knob anywhere between 1:1 and 100:1. 

Tests indicate that reliable intermodulation distortion 
measurement can be made to a residual floor of 0.0015 
per cent when the 4:1 ratio is used. 

SUMMARY 
The foregoing covers the bare bones of operation of 

this system. What is not fully conveyed is the simplicity 
and utter reliability of the day -to -day use of this system. 
In particular, I found the automatic level set something 
that once used, can not be dispensed with. The ability to 
monitor input and distortion products output separately on 
meters and 'scopes (via bnc -type connectors) is a further 
advantage. In fact, I know of no other analyzer that can 
indicate lower, and operate with such total convenience, 
and in so compact a package as can the 1710A. L. Z. 
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Tune -up, Preset and Change Scenes. 
In Real Time. 

The Series 20A offers great flexibility in theatre sound 
mixing, television production, and concert sound reproduction. 

The Series 20A is totally modular. That means you can 
have custom convenience at off- the -shelf prices. Because 
modularity lets you purchase only the modules you need. 
As your needs expand, you simply plug in more modules. 

And you can customize the arrangement for a particular 
show. Just plug the modules into any position on the chassis. 
No tools required. 

The Series 20A simplifies your real time operation by 
allowing you to predetermine program content and distribu- 
tion. Designed with human engineering in mind, the following 
features are provided. 

4 chassis /enclosure sizes: 2V2' with 21 module positions, 
4' with 31, 5' with 39, and 6' with 47 positions. O t 
Cetec 
au 
For the educated ear. 

Up to 37 input channels, each switch selectable for mic 
and line level signals. Optional switching modules for 
selection of up to 48 additional remote inputs. 

Presettable (mute) circuit for each of four independent 
pre -sets. Any input can be assigned to any combination of 
the four muting circuits. Allows instantaneous changeover 
from one "scene" to another. 

Two complete foldback buses having level and switching 
controls at each input, with sub master controls. 

3 -Knob equalization on every input channel -with boost 
or cut. 

Unique datacable and roadmap configuration to intercon- 
nect Cetec's all solid -state printed circuits. Straightforward 
design provides simple plug -in module positioning. 

For further information, contact Cetec Audio 

A division of Cetec Corporation. 
13035 Saticoy Street 
No. Hollywood, CA 91605 

Phone: (213) 875-1900 TWX: 9104992669 

A division of Cetec Systems LTD. 

U.K. Sapphire House, 16 Uxbridge Rd., Ealing, 

London W52BP 
Phone: 01 -579 -9145 Telex: 837329 

516...-.117-sa2"11L- 
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www.americanradiohistory.com

www.americanradiohistory.com


EVERT FRUITMAN 

A Simple Utility Oscilator 

For under $10, you can create a single frequency 
low distortion oscillator for quick checks, ringing out 
lines, and other studio duties. 

A4OST SIMPLE OSCILLATORS that are small enough 
to be practical suffer from an overabundance 
of distortion which precludes their use in 
many studio applications. The unit described 

here is small enough to plug directly into a patch panel, 
(don't forget where you left it); it will deliver a minus 6 

Advance Techniques in Acoustical, Electrical and Mechanical Measurement 

No. 2 1976 

Request your copy of this new report describing 
use of an accelerometer as a vibration generator 
to test high frequency and impulse response of 
phonograph cartridges. Provides absolute cal- 
ibration of cartridges up to 50 kHz. Eliminates er- 
rors normally encountered in conventional test 
methods. 

B &K Instruments, Inc. 
Bruel & Kjaer Precision Instruments 
5111 W. 164th Street, Cleveland, OH 44142 / Phone: (216) 287-4600 

Circle 38 on Reader Service Card 

vu all day, and do it at less than 0.8 per cent distortion. 
Typical distortion measurements are in the area of 0.4 
per cent. It is possible to get the distortion down to less 
than 0.1 per cent but it isn't practical to keep it there. 
The intended purpose was to make a single frequency 
low distortion oscillator for quick distortion checks, ring- 
ing out lines, and other general studio uses. 

In designing the device, the parallel tee phase shift 
oscillator depicted in FIGURE 1 looked like a good place 

Figure 1. Basic phase shift (parallel tee) oscillator 
approx. 15 per cent distortion, must see high Z load. 
(See Figure 4 for values.) 

OUT 

Evert Fruitman is an engineer at KOOL Radio & T.V., 
in Phoenix, Arizona. 
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FREE LITERATURE 

MISLEADING MEASUREMENTS 

Loudspeaker measurements are cov- 
ered in a newsletter, Keftopics, vol- 
ume 1, no. 3. Included are a number 
of graphs. Mfr: KEF Electronics Ltd. 

Circle No. 80 on R. S. Card. 

SUPPRESSORS 

Selenium surge suppressors for pro- 
tection of power semiconductors are 
described in an 8 -page data sheet. 
Mfr: International Rectifier 

Circle No. 81 on R. S. Card. 

PROFESSONAL PRODUCTS 
DIRECTORY 

Not exactly tree, but of importance 
is Martin Audio's new 48 -page Prod- 
uct Directory. Price of $2.00 will be 
refunded on the first purchase of 
$25.00 or more. Mfr: Martin Audio - 
Video Corp. 

Circle No. 82 on R. S. Card. 

MEASUREMENT COMPUTATON NEWS 

Topics discussed in the November/ 
December newsletter are "Full ASCII 
Code in New Matrix LED Display," 
"Recorders & CRT Displays for the 
OEM," and "14.9 Mbytes of Memory 
for HP 9825A." Mfr: Hewlett -Pack- 
ard. 

Circle No. 83 on R. S. Card. 

CUSTOM AUDIO CONSOLES 

A booklist detailing information on 
the BC -50 audio system, informs the 
user how to custom design his own 
console. Mfr: RCA 

Circle No. 84 on R. S. Card. 

ELECTRONIC PARTS & EQUIPMENT 

An extensive 210 -page booklet lists 
wire, cable, solid state devices, test 
equipment, resistors, trimmers and po- 
tentiometers, transformers, switches. 
timers, connectors, relays, tools, capa- 
citors, solar energy products, CB test 
equipments, and other electronic parts. 
Included is an index of manufacturers 
and their products. Free to readers of 
db. Mfr. Allied Electronics. 

Circle No. 85 on R. S. Card. 

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

University Microfilm, Inc. 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 

KLARK-TEKNIK 
EQUALS 

THE SOUND OF TODAY 

Up until now, whether you tried to equalize your control 
room or contour your sound system for a concert hall, the 
end result was an increase in distortion. That was yesterday. 
Klark- Teknik equalizers are built for today, for tomorrow. 
Uncompromised. Unequaled. If your livelihood depends on 
good clean sound, depend on us. After all, if you're using 
yesterday's equipment, will you be ready for tomorrow? 

SPECIFICATIONS: 
Input Impedance: Unbalanced, 10K ohms nominal. 
Output Impedance: Unbalanced, less than 10 ohms, short circuit pro- 

tected. 
Operating Level: -20 dBm to +24 dBm; input protection 60V RMS. 
Center Frequency Accuracy: ±2 %. 
Calibration Accuracy: ±0.5 dB. 
Frequency Response (controls flat): ±0.5 dB : 20Hz to 20kHz. 
Output Clipping Point: +22 dBm into 600 ohms load. 
Distortion: Less than 0.01% ... 1kHz at +4 dBm into a 600 ohm load; 

less than 0.05% ... 20Hz to 20kHz at +18 dBm into a 600 ohm load. 
Equivalent Input Noise: Less than -90 dBm unweighted, 20Hz to 20kHz. 

KLARK-TEHNIH 
THE 

SOUND 
OF 

TODAY 
For more information write or call: 

Hammond Industries Inc., Klark -Teknik Division 
155 Michael Drive, Syosset, New York 11791 (516) 364 -1900 

Circle 29 on Reader Service Card 
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MAY 8E ADJUSTED 
FOR MORE THAN 8VA 
FREQUENCY SHIFT 

OUT 

COM 

to begin since it was supposed to be fairly stable and have 
a reasonable level of distortion. Before the stability or 
distortion could be measured, it was necessary to reduce 
the output impedence to a usable level because any change 
in load resistance at the collector of Q., shifted the fre- 
quency. This was neatly resolved by using an emitter 

The fast, sure way to 
professional quality dubs 
Garner Model 1056 is the professional's answer to 
low -cost, high -quality, fast dubbing. Here's why: 
Five 1200' copies in four minutes. Single capstan 
drive provides constant speed. Solid -state 
electronics and custom -made head guarantee 
uniform frequency response ( ±1 db max. of master 
from 50 Hz to 15 KHz). 30 or 60 ips. Rewinds in 
60 seconds. Built to last for years. 

Garner Model 1056 is the best duplicator buy today. 
Costs less than half of some competitors. We'd like 

to prove to you just how good it is. Write or 
call today for a brochure and specifications. 

Del 
GARNER 

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

Circle 31 on Reader Service Card 

Figure 2. Basic phase shift oscillator with emitter 
follower. Will drive medium Z load. May be adjusted 
for more than 8 VA frequency shift. 

follower for isolation. (A J fet would have been better, but 
wasn't handy when this was put together.) 

The next thing that became evident was the fact that 
there was about 18 per cent distortion in the 3 -stage sys- 
tem. The usual quick cure -all consisting or bias and voltage 
juggling didn't do enough, and a mathematical analysis 

Vcc 
7 12 V 

OUT 

COM 

Figure 3. Low distortion oscillator with negative feed- 
back, suitable for use with fixed voltage supply. R is 
adjusted for low distortion. 
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Wipe tapes clean 
in record time. 

G0 

Garner Erasers 
provide clean erasures in only four seconds -with 
no noise residue. Tapes are wiped cleaner than 
new. Our simple, safe, continuous belt operation 
handles all sizes of reels, cartridges and cassettes 
from 101" on down. 

Garner Erasers are 
now fulfilling the exact- 
ing requirements of many 
major organizations 
around the world .. . yet 
are so low priced that the 
smallest studio or station 
can afford one. 

GARNER 

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

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

See us at the NAB Show 
at Booth 616 (Shorham) 

GARNER INDUSTRIES 
4200 N. 48th St., Lincoln, NE 68504 

Phone: 402-464-5911 

Vcc 7-10V 
+ 
6-8mA 

wasn't all that practical or helpful either 
If a balanced output is required, it is 

to add a small 1:1 transformer. However, 
no difficulties encountered in using the 
transformer at studio or transmitter. 

The values shown in the diagrams are 

°i' 
T . 13 

. ..-. 

OUT 

COY 

a simple matter 
there have been 
units without a 

those that were 

actually used; standard values will work equally well. It 
will probably cost less than $10.00 to build one of these 
if all of the parts (except the transformer) are purchased 
new. 

The net result of this effort has been a small, inexpen- 

Figure 4. Low distortion oscillator with negative 
feedback and agc approx. 1 kHz. For balanced output 
use MT 26FB. 2N2926 may be used for Q, -4. 
2N1171, 2N2102, 2N3053. 

sive utility oscillator with long battery life, reasonable fre- 
quency stability. and low distortion. 

REFERENCE 
I. Terman, F. E. Radio Engineers' Handbook, McGraw -Hill, 
New York, 1943. 

Circle 33 on Reader Service Card 
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Street life in a metropolitan area 
often inspires genius. And that genius can 
be funneled two ways -good or bad. 

The 11th Street Movement in Man- 
hattan's Lower East Side has funneled their 
genius on the good side with a unique 
energy saving project involving windmills 
and solar panels. 

This project is just part of the Emer- 
gency Energy Conservation Program op- 
erated by the Community Services Ad 
ministration. CSA has established many 
demonstration programs designed to find 
new and better ways to help the poor and 
elderly cope with what for them is a con- 
tinuing energy crisis. 

The program has a broad base, 
covering everything from development of 
low cost solar heating and wind genera- 
tors to experiments with energy conserv- 
ing farming technologies. 

But helping people help them- 
selves isn't an easy task. Simply put, it 
demands community support-Your sup- 
port and the support of local and state 
governments. 

If you think this effort is worthwhile, 
take action, contact your local Commu- 
nity Action Agency or Community Ser- 
vices Administration Washington, D.C. 
20506. 

There are thousands of people who 
want to help themselves. Like the 11th 
Street Movement -they learned how to 
catch the wind, so they'll no longer be a 
victim of the elements. 
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E0720,1 classified 
Closing date is the fifteenth of the second month preceding the date of issue. 
Send copies to: Classified Ad Dept. 
db THE SOUND ENGINEERING MAGAZINE 
1120 Old Country Road, Plainview, New York 11803 

Rates are 50¢ a word for commercial advertisements. 
Frequency discounts: 3 times, 10 %; 6 times, 20 %; 12 times, 33 %. 
db Box number: $1.00 per issue. 

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

FOR SALE 

STUDIO SOUND -Europe's leading pro- 
fessional magazine. Back issues avail- 
able from July '73 through June '75. $1 

each, postpaid. 3P Recording, P.O. Box 
99569, San Francisco, Ca. 94109. 

BURWEN PRO PRODUCTS: Model 1100, 
Model 1500A, Model 1500D, dynamic 
noise filters. Model SP 5200 stereo pre - 
amp. New units -below cost..1. B. Parent 
Co., 5188 Wedgewood Rd., Medina, 
Ohio 44256. (216) 725 -8871. 

PROFESSIONAL SOUND COMPONENTS 
from Crown, TAPCO, Soundcraft, Even- 
tide, Community, dbx, Gauss, Sound - 
craftsmen, Spider /Peavey, Sound Work- 
shop, Neumann, and many more. Hear it 
all at Gary Gand Music, 172 Skokie 
Valley Rd., Highland Park, Illinois 
60035. (312) 831 -3080. 

CUSTOM CROSSOVER NETWORKS to 

your. specifications; a few or production 
quantities. Power capacities to thou- 
sands of watts; inductors and capacitors 
available separately; specify your needs 
for rapid quotation. Also, PIEZO ELEC- 
TRIC TWEETERS -send for data sheet 
and price schedules. TSR ENGINEERING, 
5146 W. Imperial, Los Angeles, Ca. 
90045. (213) 776 -6057. 

MEASURE REVERB TIME IN REAL 
TIME -instantly! New, easy -to -use RT -60 
delivers precise, instant real time digital 
readout. Eliminates chart recorder analy- 
sis. Only $460. Write: Communications 
Company, Inc., 3490 Noel! St., San 
Diego, Ca. 92110. 

NAGY SHEAR -TYPE TAPE SPLICERS 
FOR CASSETTE w 8 
K IN. TAPES 

HAND -CRAFTED 
FIELD PROVEN 
FAST, ACCURATE 
SELF -SHARPENING 

NRPD Box 289 McLean, Va. 22101 

ARP SYNTHESIZERS: Strings, $1,385; 
2800, $2,190; Axxe, $700; Prosoloist, 
$875, Odyssey, $1,165. Dickstein Dis- 
tributing, 1120 Quincy, Scranton, Pa. 
18510. 

FOR SALE: 24- channel sound reinforce- 
ment mixer; 100 ft. snake; balanced in- 
put; 3 -band eq.; 3 submixers; monitor; 
echo solo. BC & G Enterprises, P.O. Box 
1036, Littleton, Colorado 80160. (303) 
751 -5991. 

DUPLICATOR REPAIR CENTER for all 
brands of in- cassette duplicators. Fac- 
tory- trained technicians. Work warran- 
teed. Also big selection of new and 
used duplicators. Tape and Production 
Equipment Company, 2065 Peachtree 
Industrial Court, Atlanta, Ga. 30341. 

A FEW competitively priced used Revox 
A77 and A700 decks available. Com- 
pletely reconditioned by Revox, virtually 
indistinguishable from new and have 
the standard Revox 90 -day warranty for 
rebuilt machines. Satisfaction guaran- 
teed. Write requirements to ESSI, Box 
854, Hicksville, N.Y. 11802. (516) 921- 
2620. 

AUDIO and VIDEO 

On a Professional Level 
Lebow Labs specializes in equip- 
ment, sales, systems engineering, 
and installation -full service and 
demonstration facilities in- house. 
We represent over 200 manufac- 
turers of professional and semi- 
professional equipment for record- 
ing, broadcast, sound reinforce- 
ment, and commercial sound. Call 
or write for information and pric- 
ing (attention Peter Engel). 

LEBOW LABS, INC. 
424 Cambridge St. 

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

CRIE, Sennheiser, Crown, 
Emilar, Cetec, Yamaha, Otarl, 

Shure, AKG, etc. 

electro- acoustic 
systems 

P.O. Drawer 1923 150 N. Hull St. 
Athens. Ga. 30601 1404) 353 -1283 

BI- AMPING is the best. Use the new 
"Quanics" 18 dB /oct. X -over. It's easier 
and works better than the others. Write 
and find out how today. Quanics, 103 N. 

143rd, Seattle, Wa. 98133. 

CASSETTES AND REEL TAPES, bottom 
prices. Name brands or custom -loaded 
with Scotch or BASF. Super mastering 
computer cassettes loaded with AGFA- 
GAVAERT. Prepaid shipments. Duplicat- 
ors, accessories, supplies. Write Stan- 
ford International, Box 609D, San Car- 
los, Ca. 94070. 

AMPEX TAPE. Ampex 
mastering tapes; 631 -641, 
"Grand Master" in stock 
shipment; 1/4", 1" and 2 "; 
Best prices. Techniarts, 
St., Silver Spring, Md. 
585-1118. 

Audio studio 
406 -407, and 

for immediate 
factory fresh. 
8555 Fenton 
20910. (301) 

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

octave bands, type QR- 2011 -1 @ $20. 
Used with precision sound level meter 
or B & K 2219S. B &K Instruments, Inc., 
5111 W. 164th St., Cleveland, Ohio 
44142. 

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

ONE STOP 
FOR ALL YOUR PROFESSIONAL 

AUDIO REQUIREMENTS 
BOTTOM LINE ORIENTED 

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

(continued 
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FOR SALE 

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

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

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. 

NEW YORK'S LEADING DEALER spe- 
cializing in semi -pro and professional 
recording and p.a. equipment. Teac, 
Tascam, Sound Workshop, Nakamichi, 
dbx, MXR, Dynaco, Ads, Frazier, Even- 
tide, Electro- Voice, Shure, Scotch, Max - 
ell, Otari, Ampex, and more. We go both 
ways: lowest prices in sealed factory 
cartons, or complete laboratory check- 
out and installation. All equipment on 
display. AUDIO BY ZIMET, 1038 North- 
ern Blvd., Roslyn, L.I., New York 11576. 
(516) 621-0138. 

TEXAS STUDIO SUPPLY. Lowest prices 
anywhere! dbx, Sennheiser, Speck, 
TAPCO, etc. Write for list. 2036 Pasket, 
Houston, Texas 77092. 

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. 

MCI 24 -TRACK recording console with 
producer's desk; matching equipment 
rack; plus extras. $19,500. (312) 225- 
2110, Paul. 

Scully 280 add -ons . . 

Accepts a pair of Dolby 361s or any 19" 
x 31/2" electronic panel. Only $49.95 
FOB Bridgeport. Send check with order. 

Rus Lang Corporation 
247 Ash St., Bridgeport, CT 06605 

Telephone: 203 384 1266 

DECOURSEY ACTIVE ELECTRONIC 
CROSSOVERS. Model 110 dividing net- 
work; complete with regulated power 
supply, for bi -amp, tri -amp, or quad - 
amp. Custom assembled to meet your 
specifications. Monaural, stereo, or with 
derived third channel. Plug -in Butter- 
worth (maximally flat) filters; 6, 12 or 
18 dB per octave at any desired fre- 
quency. OPTIONS: Summer for single 
woofer systems, VLF hi -pass filters for 
elimination of subsonic noise, derived 
third channel. FOR OEM OR HOME AS- 
SEMBLERS: Model 500 or 600 dual filt- 
ers. Regulated power supplies. Write for 
new brochure. DeCoursey Engineering 
Laboratory, 11828 Jefferson Blvd., Cul- 
ver City, Ca. 90230. (213) 397 -9668. 

3M M79's, 16 -, 8 -, 4 -, and 2- track; He- 
lios recording consoles; Tascam 80 -8's 
and 25 -2's; dbx n -r; AKG reverb; E -V, 
Shure, Sennheiser, & AKG microphones; 
Crown amplifiers, overstocked. Call Ben 
today at Rowton Professional Audio, 
Route 4, Box 5, Paducah, Ky. 42001. 
(502) 898 -6203. 

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. 

MCI 528 RECORDING DESK, perfect 
condition, factory maintained, custom 
meter panel w /phase meter. $46,000. 
Criteria Recording Studios, 1755 N.E. 
149th St., Miami, Fla. 33181. (305) 
947-5611. 

TRACKS!! The complete semi -pro re- 
cording center. Get our low prices on 
Tascam, TEAC, Neotek, Multi- Track, dbx, 
MXR Pro, Shure, BGW, Tapco and many 
others. Complete studio packages avail- 
able. Tracks!! from DJ's Music Ltd., 
1401 Blanchan, La Grange Park, IL 
60525. (312) 354 -5666. 

DISCOVER A NEW DIMENSION 
IN SOUNDS 

THROUGH FREQUENCY SHIFTERS 

Featuring professional models 735 
and 750 Bode Frequency Shifters 
for creative sound production, and 
anti -feedback model 741 for p.a. 
systems. Also featuring POLYFU- 
SION synthesizer modules and sys- 
tems. For details contact: 

Harald Bode 
BODE SOUND COMPANY 

1344 Abington PI., 
N. Tonawanda, N.Y. 14120 

(716) 692 -1670 

RACK LABS STEREO active crossovers 
and 40 Hz hi -pass filters for hi fi or p.a. 
Write Rack Laboratories, 136 Park St., 
New Haven, Conn. 06511. 

AST: THE PROFESSIONAL SOUND 
STORE. Full line of ALTEC and CROWN 
professional audio, commercial, and 
musical sound equipment; GAUSS and 
CERWIN -VEGA speakers; factory au- 
thorized service on most speakers. 
Large stock of ALTEC replacement dia- 
phragms available. AST, 281 Church St., 
New York, N.Y. 10013. (212) 226 -7781. 

FOR SALE: MCI JH -416 recording con- 
sole, 16 -in /16 -out, wired for 24 -in /out, 
excellent condition, $15,000 or best offer. 
AKG BX -20E stereo reverb, $2,500 or 
best offer. (614) 663 -2544. 

EDCOR PM -1 wireless m!c and St -3 
"Sensatuner," excellent condition, $375 
or best offer. Two Sennheiser card!oid 
condenser microphones, MKH -406U, 48 
volt Phantom version, mint condition, 
$750 or best offer. David Satz, (617) 
492 -2263. 

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

AUTHORIZED AMPEX sales and service; 
electrical /mechanical manufacturing and 
design of studio equipment; motor re- 
building. F. R. Dickinston, Jr., Inc., P.O. 
Box 547, Bloomfield, N.J. 07003. (201) 
429 -8996. 

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

FREE CATALOG d AUDIO APPLICATIONS 

OPAMP ABS.INC. '.ï iC C.1I1:úó. iñi,n)ew 

CONSOLES 
KITS i WIRED 

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

OSCILLATORS 
AUDIO 
TAPE BIAS 

POWER SUPPLIES 
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FREE MUSIC INDUSTRY CATALOG of 
the most comprehensive list of enter- 
tainment publications ever compiled. 
Write: Talent & Booking, Dept. db -1, 
P.O. Box 3030, Los Angeles, Ca. 90028 
or call toll free (800) 421 -4100. 

FOR SALE: R -R DUPLICATOR. Mint con- 
dition Infonics RR -2; makes 3 copies at 
30 in. /sec.; complete; $800.00. Cook 
Consultants, Inc. 2510 SW Third Ave., 
Ft. Lauderdale, Fla. 33315. 

FOR SALE: PRESTO R -11 professional 
tape recorder; 7Y2/15 in. /sec.; $300.00. 
(212) OR 4 -3060. 

CLASSES IN MUSIC RECORDING, rec- 
ord production, publishing, disc master- 
ing, film recording, taught by famous 
engineers and producers; held in 16/24 
track recording studios. Contact: Uni- 
versity of Sound Arts, 2040 Ave. of the 
Stars, Suite 400, Century City, Ca., 
90067. (213) 553 -4742. 

BIGGIES SELLS FOR LESS. SP- 10MK11, 
$594.96. Shure M -67 mixer, $160.85. 
Revox A77, $815.15. All new, fully guar- 
anteed. Top Brands for Less. Biggie's 
Discount Audio. P.O. Box 1708, Phoe- 
nix, Arizona 85001. (602) 271 -9397. 

MCI JH -110 2 -track w /mono head as- 
sembly; return to zero; cabinet; less 
than 100 hours. Thompson CSF 4440A 
Audimax, like new. $575. Cooper Time 
Cube, make offer. UREI 1176LN limiter, 
$385. Fisher -Burke. (602) 257 -0225. 

ELECTRO -VOICE SENTRY PRODUCTS: 
In stock -Sentry IV -B, Sentry III, and 
Sentry V monitor loudspeaker systems 
for professional monitoring and sound 
reinforcement. Immediate air freight ship- 
ment to any N. American destination. 
Florida dealer inquiries invited. National 
Sound Company, Inc. Ft. Lauderdale, 
Florida. (305) 462 -6862. 

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

AMPEX 354. $950.00. (305) 299 -1299. 

3M 4- TRACK, 15 -30 i.p.s., $3,900; phase 
shifter, $190.00; VSO, $400.00; 2 Studer 
A -80 electronics, $800 each; AKG -BX 
reverb, $2,500; J.B.L. 4350 speakers, 
$1.050.00 (213) 461 -3717, ask for Brian. 

IMMEDIATE 
DELIVERY 

ALTEC 
604E 

The all.time studio monitoring favorite is 

still available ... brand new and factory 
fresh from Audiotechniques for only 
$345 each, prepaid, and that includes 
shipping. Order 4 and deduct 5% from 
total. We'll accept checks, money orders 
or cash. (Do not send peanuts.) 

audiotechniques, inc. 
142 Hamilton Ave., Stamford, CT 06902 

Telephone: 203 359 2312 

FOR SALE: 100 empty 10 in. reels for 
1/2" tape. Glen Morgan, Music Dept., 
Lycoming College, Williamsport, Pa. 
17701. 

CROWN DC -300A, one year old, $575.00; 
UREI 560, mint, $250.n0. W /RM- S.A.E. 
MK2700 equalizer, new with warranty, 
$400.00. Frank Sargeant III, Colthurst 
Farm, Charlottesville, Va. 22901. 

INFONICS 204CM 4 -track cassette mas- 
ter, brand new, $750.00. Ancha Elec- 
tronics, Inc. 189 Gordon St., Elk Grove, 
Illinois 60007. (312) 437 -7712. 

MODERN RECORDING TECHNIQUES by 
Robert E. Runstein. The only book cov- 
ering all aspects of multi -track pop 
music recording from microphones 
through disc cutting. For engineers, pro- 
ducers, and musicians. $9.95 prepaid. 
Robert E. Runstein, 44 Dinsmore Ave. 
Apt. 610, Framingham, Mass. 01701. 

FREE CATALOG of studio kits, consoles, 
p.a., discrete opamps. QCA, Box 1127, 
Burbank, Ca. 91507. 

STAGE & STUDIO AUDIO EQUIPMENT. 
Turn -key design, permanent, mobile, wir- 
ing /switching networks, flight cases, 
component sales. AKG, BGW, dbx, Even- 
tide, JBL, Orban /Parasound, Otani, SAE, 
Sennheiser, Shure, Soundcraft, Sound 
Workshop, Tascam, and UREI. Midwest 
Sound, 4346 W. 63rd St., Chicago, Ill. 
60629. (312) 767 -7272. 

NAB ALUMINUM FLANGES. We manu- 
facture 8 ", 101/2", & 14 ". For pricing, 
write or call Records Reserve Corp., 56 
Harvester Ave., Batavia, N.Y. 14020. 
(716) 343 -2600. 

WANTED 

WANTED: INVESTMENT CAPITAL for 
sound equipment rental company. Pays 
20% interest; minimum investment, 
$5,000. Return principal and interest 
monthly within two years. Serco, 6820 
Santa Monica Blvd., Los Angeles, Ca. 
90038. (213) 461 -2961. 

WANTED: TRANSCRIPTION discs, any 
size, speed. Radio shows, music. Box 
724 -db, Redmond, Wa. 98052. 

WANTED: Three Neumann U -87 micro- 
phones; AKG BX -20E reverb. Call (201) 
359 -5520 after 6:00 p.m.; ask for 
Bernie. 

EMPLOYMENT 

POET /ARTIST /AUDIO ENGINEER seek- 
ing work -graduate IAR, member AES, 
research experience; multidisciplined: 
audio, language, visual, plastic, theater 
arts - in communications, language, 
music, and theater arts; wherein multi- 
track recording techniques, theory /ex- 
perimentation are utilized in research/ 
production /performance situations. Res- 
ume & references. Richard Chandler, 
Director, Ginnungagap Audio -X Group, 
356 Maple Ave., Hartford, Ct., 06114. 
(203) 524 -5504. 

DESPERATE ENGINEER looking for em- 
ployment. Seven years' experience on 
East Coast in multi- track, remixing, and 
video teleproduction. Recently relocated 
to Los Angeles area and will accept any 
offer; full time, part time, nights, week- 
ends, anything. Extremely hard worker, 
will work for next to nothing to get 
established. Good references and, as 
an added bonus, I'm a commercial pilot 
with access to many planes. Call or 
write. Please. (213) 346 -6461. 6331 
Glade Ave., Apt. H314, Woodland Hills, 
Ca. 91367. 

YOUNG GENERAL ELECTRONIC TECH, 
Recording Institute of America I & II, 
studio experience; desires studio work; 
very willing to work hard. Kevin R. Clock, 
1263 Meade, Denver, Colorado. (303) 
825 -0743. 

COMMON SENSE -manufacturing posi- 
tion: Want to learn what makes audio 
audible? Do you have a minimal elec- 
tronics background? If you do and 
are willing to grow with us- call (212) 
875 -0336. 

EXPERIENCED MUSIC MIXER 
For major N.Y.C. studio, expanding 
staff. Send resume to Dept. 72, db 
Magazine, 1120 Old Country Rd., 
Plainview, NY 11803. 

CO 
CD 
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o peopIe/pces/happenings 

The question of whether the Beta - 
max videocassette player /recorder vio- 
lates the federal copyright law or is 
merely a device to make existing pro- 
grams available to a larger audience 
is being tested in a lawsuit brought by 
Universal City Studios and Walt Dis- 
ney Productions, Inc. against the Sony 
Corporation. Sony takes the position 
that the Betamax is a time -shift ma- 
chine, which simply permits consumers 
to see programs they might have 
missed on their television sets. 

Announcement has been made of 
the appointment of L. R. Dongelewicz 
as manager for eastern European sales 
for RCA broadcast equipment. Mr. 
Dongelewicz is based in Sunbury-on- 
Thames, Middlesex, England. He has 
been with RCA since 1952. 

Four new reorganizational appoint- 
ments have been announced by the 
Memorex Audio Division. Al Pepper 
and Jim Aldrich have been named 
product managers for the division. 
Former managers Jim McBurney and 
Carl Yankowski have undertaken new 
responsibilities, Mr. McBurney mov- 
ing to London to direct marketing ef- 
forts in Europe, Africa, and the Mid- 
dle East, and Mr. Yankowski to take 
charge of new products and acquisi- 
tions. 

A new service center facility has 
been opened at Rockland Rd., S. Nor- 
walk, Conn. by the Philips Audio 
Video Systems Corp. The new facility 
will include warehousing, shipping, and 
receiving for AKG Acoustics, Philips 
Audiocom, and Philips CCTV prod- 
ucts, formerly serviced in Long Island 
City. 

Edmond A. May has been ap- 
pointed to the position of vice presi- 
dent, speaker engineering for Super - 
scope, Inc. of Chatsworth, Ca. Mr. 
May will be responsible for both the 
Marantz and Superscope speaker lines. 
He comes to Superscope from James 
B. Lansing Sound. 

Wayne Freeman has been appointed 
national sales manager at BGW Sys- 
tems, of Sherman Oaks, California. 
Mr. Freeman, who comes to BGW 
from the Telesco International Corpo- 

c ration, has a background in electronics 
v and marketing management. 

Supervision of the national sales 
force of the Fanon /Courier line of CB 
radios, accessories and personal com- 
munication products is in the hands of 
newly appointed Dick Lask. Mr. Lask 
was previously with Boman Industries 
and his own company, Evergreen Elec- 
tronics. 

Stepping up from the position of 
general manager of Superscope's inter- 
national division, Steve Rand has been 
named as vice president and general 
manager of Superscope Canada, Ltd. 
In his previous capacity, Mr. Rand 
devoted a good deal of time to Cana- 
dian outlets and is well known to Ca- 
nadian audio people. 

Occupying the entire second floor 
of New York City's famed Brill Build- 
ing, Soundmixers, Inc., a Sound One 
Corp. subsidiary, will provide facili- 
ties for major recording sessions in its 
three 24 -track studios, large control 
rooms, and experimental 16 -track stu- 
dio. In addition to sound recording, the 
complex will provide videotape screen- 
ing facilities for feature motion pictures 
and t.v. commercial scoring. President 
of the new enterprise is Harry Hirsch, 
who produced gold records for promi- 
nent entertainers and recorded for sev- 
eral prime commercial accounts dur- 
ing his period with his own studio. 
Media Sound. 

Robert J. Anderman has been ap- 
pointed broadcast sales manager at 
McMartin Industries, Inc. of Omaha, 
Nebraska. Mr. Anderman comes to 
McMartin from the Harris Corpora- 
tion. 

Howard Webster Town, audio 
engineering section manager for 
the Ampex Corporation of Red- 
wood City, California, died on 
November 21. Mr. Town had 
been with Ampex since 1969. He 
was responsible for the ACR -25, 
the world's first quadruplex cas- 
sette vtr. While working as direc- 
tor of engineering of WTTW, 
Chicago, he was instrumental in 
installing WTTW's television trans- 
mitting station on the Sears Tower. 

Expansion of its plant facilities to 
include a new factory building in Sul- 
livan, Illinois, has been announced by 
Switchcraft, Inc. of Chicago. The plant 
will be used for the production of 
switch assemblies, telephone compo- 
nents, and audio connectors. The firm 
recently took over two switch lines 
from Chicago Dynamic Industries, a 
factor that has led to the expansion. 

Burgeoning interest in direct -to -disc 
phonograph recordings, which bypass 
the tape recording stage of production, 
is evidenced by the decision of Audio - 
Technica, of Fairlawn, Ohio to im- 
port the discs from Nimbus 9 Prod- 
ucts, of Toronto, Canada. Under the 
label "Umbrella" the discs will retail 
for $12.95. The hefty price stems from 
the fact that discs produced this way 
cannot be pressed on a mass basis; in 
fact, each album will be a limited edi- 
tion with its own serial number. 

William J. Overhauser, founder of 
Sparta Electronic Corporation, has 
formed a new company, Corinthian 
Marketing, at Incline Village, Nevada. 
The firm will function as sales repre- 
sentatives and as consultants to firms 
needing broadcast expertise. Of partic- 
ular interest is the representation of 
firms offering products or services to 
the broadcast industry. 

Sonab Audio of Sweden has been 
purchased by loudspeaker designer 
011e Mirsch. Roland Olvinger, for- 
merly with Philips, has been appointed 
managing director. In the U.S., Brian 
Firestone has been appointed eastern 
regional sales manager for Sonab 
Electronics, U.S., based at Foster City, 
Ca. 

Newly appointed vice president /gen- 
eral manager of the audio video sys- 
tems division of the Ampex Corpora- 
tion, Donald V. Kleffman, will be 
handling the professional market. Mr. 
Kleffman has been with Ampex since 
1959, serving as an applications engi- 
neer, and lately as marketing manager. 

Responsibility for Sharp Electron- 
ics' two factory service branches has 
been assigned to Thomas F. Rossiter, 
new manager of national service ad- 
ministration. Mr. Rossiter comes from 
RCA. 
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"Unequivocally, this is by 
far the best text on micro- 
phones we've ever seen. "- Stereo 

"So well written that it can be 
clearly understood by a non -technical 
person; for the professional it will prob- 
ably be one of the'most -used books in his 
reference library. "- Journal of the SMPTE 

And the rave reviews go on and 
on. "At last...a decent book on 
microphones," said David Lane 
Josephson in Audio. "Excellent 
chapters on various aspects of 
microphones, which are discussed 
in great detail," said Werner Freitag 
in The Journal of the AES. 

They're applauding Microphones: 
Design and Application, by Lou 
Burroughs, who has written this 
practical, non -theoretical reference 
manual for everyone involved in 
the application of microphones 
for tv, motion pictures, recording 
and sound reinforcement. 

Twenty -six fact -packed chapters 
cover the field of microphones 
from physical limitations, electro- 
acoustic limitations, maintenance 
and evaluation to applications, 
accessories and associated 
equipment. Each chapter is 
crammed with experience- tested, 
detailed information, and clear, 
precise diagrams and illustrations 
that complement the text. 

Along with down -to -earth advice 
on trouble -free microphone 
applications, Lou Burroughs 
unfolds dozens of invaluable 
secrets learned during his more 
than three decades of achievement 
in the field. He solves the practical 

"The chapter headings give a clear 
idea of the down- to-earth contents 
of the book ...each chapter contains 
advice, direction, suggestions and 
warnings couched in the clearest 
and most unambiguous language 
possible." (Journal of the SMPTE.) 
Here are all 26 chapters. 
Microphone Techniques 
The Polar Response of a Microphone 
Microphone Types 
Microphone Loading 
Rating Microphone Sensitivity 
Microphone Overload 
Proximity Effect 
Temperature and Humidity Extremes 
Microphones Electrically Out of Phase 
Microphone Interference 
Acoustic Phase Cancellation and the 

Single Microphone 
Microphone Maintenance (this chapter 
alone "is worth the price of the book" 
said D.F. Mikes in .4udiovisual 
Instruction) 
Comparing Microphones with Dissimilar 

Polar Patterns 
The Monitor Speaker 
Wide -Range vs. Controlled -Range 

Frequency Response 
Choosing Between an Omni -Directional 

and a Cardioid Microphone 
The Omni -Directional Microphone for 

Orchestral Pickups 
Assembling a Superior Bi- Directional 

Microphone 
The Two-to -One Ratio 
Milting for the Drama 
Milting the Theatre for Audience Reaction 
Wind Screens 
Microphones on Booms 
Acoustic Separators and the 

Omni -Directional Microphone 
The Hand -Held Microphone 
The Lavalier Microphone 

problems you meet in everyday 
situations, such as: 

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? 

Microphones: Design and 
Application. As Stereo put it, 
"It's a hard book NOT to learn 
from." Order your copies today. 

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

Yes! Send MICROPHONES: DESIGN 
AND APPLICATION. 
_hardcover edition(s) @ $20.00 
_paperback edition(s) @ $12.95 

Name 

Address 

City /State /Zip 

Total Amount $_ 
N.Y.S. Residents add 7% sales tax $_ 

Enclosed is check for $- 
`Outside U.S. add $1.00 for postage. 
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Professional Performance 
at Popular Prices! 
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Contact OTARI today for full information 

Otani Electric Co., Ltd., Otani Bldg., 4.29 -18, Minami Ogikubo, Sugi- 
nami-ku, Tokyo 167, Japan. Phone: (03)333 -9631 

U. S. A.: Otani Corporation, 981 Industrial Road, San Carlos, California 94070, 
Phone: 415 593 -1648 

Canada: Noresco Manifacturing Co., Ltd., 100 Floral Parkway, Toront, Ontario M6L2C5 Phone (416)249 -7316 U. K.: C. E. Hammond & Co., Ltd. 105/109 Oyster Lane, Byfleet, Surrey KT14 7LA, Phone: Byfleet 41131 
France; Reditec 62-66, Rue Louis Ampère(Zone Industrielle des Chanoux), 93360 Neuilly-Plaisance, Phone: 935 -9786 

*Belgium: Trans European Music S. A. Koeiviiverstraat 105, 1710 Dilbeek, Phone: (02) 569 1823 
Netherlands: Selectronic B. V. Sluisplein 3 -4, Ouderkerk aan de Amstel, Postbus 28, Phone: 02963/4838/4966 

Australia: Klarion Enterprises (Pty.) Ltd. Regent House, 63 Kingsway, South Melbourne, 3205, Phone: 61 3801 
Singapore: Otani Electric Co., l.td., Singapore Representative Office, 2701 -A 27th Floor, International Plaza, Anson Road. Singapore (2) 
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