
FEB. 1978 
VOL. 1 NO. 1 

Putting Together o Creative /ound/olez/toff 

An Introduction to Coble/ & Connector/ 
Term/: A Continuing Glo/zory & An/uuer/ to 

the mo/t Common Con/umer Oue/tion/ 



Here9» real action. 
You just can’t get a combo piano that comes close to 
offering as much as a Roland MP-700. Not in 
quality, sound, innovations, features, de¬ 
sign ... and especially not in a key¬ 
board action. Not at any price. 

Roland gives you every important 
feature asked for by leading musi¬ 

cians worldwide We know, because 
we asked them. Regardless of the style 

of music you play, the Roland MP-700 
makes things happen better for you. 

The MP-700 is entirely solid state. It doesn’t 
need tuning or maintenance. It’s built to take 

the roughest use on the road. It has a bass 
section and pitch bend. Plus, Roland gives you 

amazing variations of sound, tone colors and 
effects. Most important, Roland’s exclusive mechani¬ 
cal action is so similar to that of a conventional 
piano you probably can’t tell the difference. 

The most impressive design combinations ever 
built into a combo piano... you get them all in a 
Rotand MP-700. It’s definitely the greatest. 

CIRCLE 20 ON READER SERVICE CARD 

RolandCorp US 
FREE deluxe brochure and name of your nearest 
Roland Dealer. Write to Department 10-046, 
RolandCorp US, 2401 Saybrook Avenue, 
Los Angeles, CA 90040. 
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UNI-SYNC SECRETS 
EXPOSED 
WESTLAKE VILLAGE, CALIFORNIA: 
Uni-Sync, Incorporated, well known manufac¬ 
turer of the Trouper Series line of sound rein¬ 
forcement equipment, secretly revealed today 
the production of several new products going 
on display at the NAMM Western Market, 
Disneyland. Included in the line-up is a stereo 
version of the highly touted Trouper I. The 

Trouper I Stereo according to anonymous 
industry sources features both house and echo 
pan pots. Informers also reported the existence 
of three professional power amplifiers sized 
50, I 00, and 250 Watts. Sources confirm re¬ 
ports of the competition sweating heavily. 
Dealers have been told to sneak over to 
Booth 42 in the Embassy Room without 
being seen. Look for the following logo: 
UNkSYNC 
« Hampshire Road« Westlake Village, CA 91361 

Booth 42« (805) 497-0766 



THIS IS WHERE TOMORROW’S 
GREAT MUSIC IS COMING FROM. 
We think musical 
styles change 
because musical 
talents change. 

There is hardly a 
musician making 
money today who 
doesn't know as 
much about 
recording music as 
he does about 
playing it . And 
recordists know as 
much about playing 
music as they do 
about recording it. 

Because both know 
the equipment that 
captures music can 
also be used to 
improve it. 

So while musical 
styles may change, 
the interdependence 
of musician, recordist, 
and the instruments 
they use will not. 
And that is the 
reason for the 
TASCAM Series by 
TEAC. 

For not very much 
money TASCAM 
lets both musician 
and recordist get 
their hands on 
mixers and recorder/ 
reproducers that let 
both tailor their 
music their way. 

The Model 5-EX shown with four 
Model 201 input modules. 

Model 5 shown with Model 204 
talk back/slate modules. 

For every kind of 
music, for every 
kind of need, at 
home and on 
the road, by price 
and application, 
everything we make 

has the same goal 
as everything you 
make—be the best. 

Because it still takes 
great talent to make 
great music. 

TASCAM SERIES byTEAC 
® 

A new generation of recording instruments 
for a new generation of recording artists. 

TEAC Corporation oí America 
7733 Telegraph Road 
Montebello, California 90640 
In Canada TEAC is distributed by White 
Electronic Development Corporation 

©TEAC 1977 
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The ever present problem of 
many a dealer touched upon 
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Manager. 
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A LETTER 
FROM 
THE PUBLISHER 
A new industry is upon us! In the 60’s it was the progressive 

musician who was making the waves and now in the 70’s it is 
those musicians, and many creative non-musicians, who are 
causing the stir. They are creative consumers today— 
consumers who are using electronic musical instruments and 
accessories, sound reinforcement and recording gear as the 
vehicle for their particular talents. The creative consumers of 
today are unlike any audio or musical instrument consumer of 
yesteryear. They are a whole new breed of serious, well-
informed professional consumers who are out there doing it and 
living it with their equipment everyday. 
Now, however, there is a problem ... So intense is the 

creative consumer’s interest, and so complete is his education, 
that manufacturers producing products in the electronic 
musical instrument and audio field are experiencing major 
educational problems on a distribution and sales level. Dealers, 
retailers, and salespersons on the floor are more commonly less 
knowledgeable (due to the lack of education) than the end user. 
So while manufacturers are pleased with the sales and growth 
of their particular product line, they are becoming increasingly 
aware of how much better sales could be if the retailer had a 
better understanding of the equipment and how it interfaces 
with other electronic equipment and musical instrument ac¬ 
cessories. Therefore, it becomes apparent that help, in the form 
of education, is badly needed. Sound Arts Merchandising Jour¬ 
nal is the help that is on the way. 

It is our hope that Sound Arts will become the intra-industry 
communicator. With the entire art, production, and circulation 
staffs of Modern Recording, Sound Arts will service manufac¬ 
turers and dealers by educating the salesperson to the needs 
and desires of this sophisticated creative consumer. Each 
month Sound Arts will be the learning journal for the industry. 
You can expect articles on equipment like equalizers, mixing 
boards, delay lines, effects pedals, monitor systems, etc. These 
articles will point out how the equipment operates and its 
various applications to the end user. It will profile the con¬ 
sumer for the salesperson and help him to recognize his needs. 
It will offer troubleshooting tips that can save both time and 
money. 
We think Sound Arts is a unique trade journal both editorial¬ 

ly and graphically and we are confident that each month it will 
serve as a continuing reference library for those who are in the 
business of selling sound. 
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A CONTINUING INDUSTRY GLOSSARY 

TEAR HERE 

recording process, one can put forth 

stood portion of the ínter¬ 

in 

plugged into should be designed to 
accept low impedance microphones!) 

sustain as opposed to a fuzztone 
which is a “dirty " sustain. 
Treble Booster: A preamp that 

selectively amplifies higher frequen^ 

«sags 

Compressor: A special type of 
amplifier circuit which amplifies 
large signals less than small signals. 
The result is a compression of J. „ _. _ __ • _ • .1 

the connecting of 2 or more 
in a common signal chain. 

it, in itself, doesn’t tell you or 
istomer how to hook up the 
components, or even if the 
ompatible at all. The most 

trol power from a source independent 
of the signal and thus capable of 
delivering an output which bears 
some relationship to, and is generally 
greater than, the input signal. 
Attenuator: Attenuator is an ad¬ 

justable passive network which 
reduces the power level of a signal 
without introducing appreciable 
distortion. 
Audible Frequencies: Audible fre¬ 

quencies are sounds with wave fre¬ 
quencies which the average human 
ear can hear, ranging from 15 to 
15,000 Hertz. 
Bass Reflex Speaker Enclosure: A 

bass reflex speaker enclosure is a 
type of extension loudspeaker cabi¬ 
net frequently available as an acces¬ 
sory item for tape recorders. Design 
employs a ‘port’ or opening which 
greatly reinforces the bass, yet re¬ 
quires a relatively small cabinet. 
Crossover Network: A crossover 

network is found in multiple compo¬ 
nent systems and is a circuit employ¬ 
ing electrical filters of frequency that 
discriminates certain audio paths for 
routing highs, lows, and in some 
elaborate systems, middle frequen¬ 
cies to the particular speakers and 

or midrange frequencies. Produces a 
bright, piercing sound quality. 
X Bass Bpds terf A preamp that,^ 
seledfciy0y emphasizes lower fre-

question regarding recording sys¬ 
tems (other than—What mic do 1 use 
on this?) is: Can I use this piece of 
gear with that piece of gear; will they 

By Michael Tapes 

of the sound. 
Clipper: Another name for a 

fuzztone. Derives from the action of 
the device which is to distort or 

moment limit our 
interfacing of line 

® only microphones i 

expresa logarithmically voltage and § 
power ratios. 
Distortion, Harmonic: Harmonic 

distortion is the nonlinear distortion 
of a system or transducer character¬ 
ized by the appearance in the output 
of harmonics other than fundamental 
component when the input wave is 
sinusoidal. * 

; By Fred Ridder 

Preamplifier: The first stage of 
amplification in an amplifier set-up is 
called a pre-amp. The term can either 
refer to the input stage of the ampli¬ 
fier itself or to an accessory preamp. 
Accessory preamps are used to lower 
an instrument's impedance to mini¬ 
mize line losses, or to allow the 
musician to overdrive the input stage 
of the amplifier and achieve a "dirty’’ 
or distorted sound quality. 
Power Booster: Generally another 

name for a preamp. Actually a mis¬ 
nomer, since it cannot increase the 
output power of an amplifier, but 
rather allows the amp to be over¬ 
driven for a sound that seems louder 
and more sustained. 
Fuzetone: A very high gain 

amplifier which is designed to over¬ 
drive itself even with quite small 
input signals to produce a highly 
distorted output signal. Since small 
input signals will produce virtually 
the same output as large signals. 

define the term, but more than likely 
the reader is even more perplexed by 
the definition than by the lack of 
understanding of the term. Rather 
than use two lines or single para-
8raPh definitions alone, this column 

components designed to handle them 
for reproduction. 

^“■Decibel: Decibel is abbreviated dB, 
it is a relative measure of sound in¬ 
tensity or volume. It expresses the 
ratio of one sound intensity to 
another. The dB is about the smallest 
change in sound volume that the 

must matchy the in-
W’W' P“ 1 can HF° b* 10 times 

greater than the source impedance of 

alternating current in a circuit. In completely changing the tone quality 
order to delve into a useful under- - J

standing of impedance, let us for the 

By Bob Hed 

Amplifier: An amplifier is a device 
which enables an input signal to con-

ig. $ 5 fuzztones have the effect of produc-
ned » J ing a high degree of sustain in an 

input impedance. The trick is 
F match, properly, the inputs and < 

puts in terms of impedance. The c 
I mon understanding is that the i 

put impedance and the input in 

iterface, each sustain of an instrument without 

source impe- tonal quality. In other words, a clean human ear can detect. Also used to 

iaqycompe-’< 
are low im-

RECORDING OUUNU 
REINFORCEMENT 

tLtCIKUNIU MUSICAL 
INSTRUMENTS & ACCESSORIES 
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the devices feeding it and exact 
matching can be disasterous in some 
situations. 
At this point let’s define low and 

high impedance. Low Impedance: is 
usually considered 600 Ohms or 
lower. High Impedance: is considered 
10k ohms (10,000 Ohms) or greater. 
Today’s circuitry is such that most 
input circuits are 10k or higher. A 
device with a high impedance is com¬ 
patible (as far as impedance is con¬ 
cerned) with almost anything ac¬ 
cording to our previous statement 
that the input impedance can be 10 
times greater than the source im¬ 
pedance feeding it. With an input im¬ 
pedance of 10k, any device with a 
source impedance of Ik (1,000 Ohms) 
or less (or 10k Ohms exactly) will feed 
it properly. 
Most output impedances in today’s 

gear are very low, usually 100 Ohms 
or less. By our ten times rule, a 100 
Ohm source impedance should feed 
anything with an impedance of Ik 
Ohms or greater. It will, but not all 
specs regarding level and distortion 
may be met. The output’s ICs (inte¬ 
grated circuits) in common use want 
to be fed into circuits having an input 
impedance of 10k Ohms or greater, if 
all specs are to be met. 
What then, do we have to know in 

order to properly interface two 
devices and have no impedance mis-

1—Input impedance of unit "B”, 
2—Source impedance of unit '‘A’’, 
3—What “A" wants to feed into 

for proper realization of specs. This is 
known as minimum load. 

I would appreciate any comments 
or questions you would have in 
regards to this column. Just write me 
in care of Sound Arts Merchandising 
Journal. 

quency components of an input 
signal. Produces a “thicker,” heavier 
tone quality. 
Equalizer: An accessory or a 

section of an amplifier circuit which 
allows particular portions of the 
audio spectrum to be emphasized or 
de-emphasized relative to other 
frequencies. May be as simple as 
normal tone controls or as sophisti¬ 
cated as a tunable multi-band 
equalizer. 
Parametric Equalizer: Refers to a 

particular type of equalizer in which 
other parametrics besides the gain 
(or loss) of a given frequency band 
can be varied. Typically, a para¬ 
metric equalizer will allow the user to 
introduce one or more peaks or dips 
into the frequency response which 
are tunable as to their center 
frequency and the width of die peak 
or dip as well as the height, or 
amplitude, of the peak or dip. 
Wah-Wah Pedal: A special type of 

filter or equalizer whose frequency 
range may be varied by moving a 
control pedal up and down. Wah-
wahs are generally either high-pass 
or band-pass filter types, and have 
the effect of emphasizing the treble 
range, or thinning the sound, when 
the toe of the pedal is depressed and 
emphasizing the lower frequencies 
when the heel is depressed. 
Envelope-Controlled Filter: Also 

referred to as an ENVELOPE FOL¬ 
LOWER or as a TRIGGERED FIL¬ 
TER. These devices are basically 
wah-wah type filters whose active 
frequencies are controlled by an 
envelope follower rather than the 
position of a control pedal. The result 
is a wah-wah effect which responds 
automatically to the instantaneous 
signal level in terms of its operation 
frequency, i.e., the filter will sweep 
upward at the initial attack of a note 
and then will sweep downwards as 
the note decays and fades. This 
might also be called a “touch-
controlled wah-wah.” 

Dynamic Microphone: A dynamic 
microphone is a high-quality electro¬ 
magnetic-type pressure microphone 
which employs a moving coil in a 
magnetic field to convert sound 
pressure to electrical energy in a 
manner similar to that of an electric 
alternator or generator. Impedance 
and output are generally lower than 
those of the more common ceramic or 
crystal types. Low impedance per¬ 
mits the use of longer connection 
cables 
Equalization: Equalization is the 

selective amplification or attenuation 
of certain frequency intervals to com¬ 
pensate for amplitude variations in 
an audio system. Also refers to 
recognized industry standards for 
recording and reproducing character¬ 
istics, the proper use of which can 
assure uniform reproduction of 
prerecorded tapes and improvement 
of system signal to noise ratio. 
Feedback: Feedback is the howling 

oscillation, or regeneration of sound 
caused by a system’s microphonie 
pickup of the sound output from its 
own speakers. Negative electrical 
feedback in amplifier design is a 
singularly effective scheme used to 
improve stability and reduce distor¬ 
tion. 
Frequency (also Tone): Frequency 

is the repetition rate of cyclic energy 
such as sound or alternating elec¬ 
trical current, expressed in Hertz 
(1 Hz=l cycle per second). 
Gain: Gain is the voltage ratio of 

the output level to the input level for 
a system or a component of a system. 
Usually in terms of dB. 
Ground: A point in an electrical cir-

cuit used as the zero voltage refer¬ 
ence and which is connected to the 
earth or a part of the circuit serving 
as the earth. 

Hum ¡Power Supply): Interfer¬ 
ence from a power system character¬ 
ized by the presence of undesired 
energy at power supply frequency or 
harmonic thereof. 
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It’s The Little Things That Count 
See us at NAMM Western, Disneyland Convention Complex, Jan. 20-22, Booth 519. 
And at the Frankfurt International Fair, Frankfurt, West Germany, Feb. 26-Mar. 3, Hall 5A Stand 52613. 

MXR Innovations Inc., 247 N. Goodman St., Rochester, New York 14607, (716) 442-5320. 

(r/iydI Professional J Products Group 
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Each month Sound Arts will take your 
common consumer questions and have 
them answered by experts in the field. 
Send your questions to Sound Arts, c/o 
Common Consumer Cuestions, 14 
Vanderventer Ave., Port Washington, 
NY, 11050. 

What does pre and post fader mean? 
In relation to a mixing console it’s a 
common feature on better made desks. 
As an example, on a pre-fader signal on 
a monitor bus, the signal is taken, or 
derived, before the master volume. So 
if a sound man were running a pre-
fader signal on the monitor and not on 
the main mix, and both were running, 
he could turn down the master volume 
on one of the channels and still hear 
the signal in the monitor. As another 
example, if it were a post-fader signal 
on that monitor and the same test 
were run by our soundman, you 
couldn’t hear anything because the 
signal there is taken directly from the 
master and then realized. The volume 
from which that post-fader signal was 
getting its ‘feed’ has been turned 
down, so no signal comes through in 
that post-fader mode. The pre and 
post-fader features offer the consumer 
the ability to add a certain depth or 
texture to the overall sound. One can 
also utilize pre and post-fader EQ as 
well, just as pre and post-fader 
volume. The theory and method of 
reproduction and signal placement 
would be the same. 

Doug Caraway 
Don Wehr's Music City 

San Francisco, Calif. 

What does an echo return do on a mix¬ 
ing board? 
Lets say we have four channels utiliz¬ 
ing echo on a mixing console. We’ll 
take those four channels and set them 
up on pre-fader echo on the echo buses 
and then route those signals into our 
echo unit. Now you still don’t have any 
echo on that signal in the main system, 
you simply have an original signal go¬ 
ing into the echo unit and nothing is 

coming out of that echo. You have to 
pick that echo back up. On some 
boards you’ll have a separate circuit 
that is just specifically for returning 
that signal back to the board for 
reproduction. That is an echo return. 
Should a board not feature an echo 
return mode, such as a Yamaha, the 
consumer would have to use an input 
for that echo return signal. Basically, 
an echo return is an auxiliary input. 

Doug Caraway 
Don Wehr's Music City 

San Francisco, Calif. 

Why does a musician need a mono¬ 
phonic synthesizer after he has bought 
a polyphonic synthesizer? 
It would seem that if a consumer has a 
polyphonic synthesizer they wouldn’t 
need a monophonic unit. Why have 
two synthesizers? Well the answer is 
quite obvious in that the polyphonic 
and monophonic synthesizers are 
designed to do different things. The 
best analogy that I can draw to il¬ 
lustrate that difference; it’s like hav¬ 
ing a whole brass section in an or¬ 
chestra stand up and take a solo or 
having a solo trumpeter stand up and 
take a solo. The sounds and textures 
and even musical structures are totally 
different. On a monophonic synthe¬ 
sizer a musician can take a single note 
solo run and come up with a totally dif¬ 
ferent sound and texture than with a 
polyphonic unit, there are more subtle 
tone variations and colors you can get 
with a monophonic as opposed to the 
polyphonic. It’s like doing a single 
note solo on a piano compared to tak¬ 
ing a single note solo on a guitar. On 
the guitar you would have more con¬ 
trol of the subties of the tones and 
notes you were playing, such as bend¬ 
ing and wiggling notes etc. You can 
bend notes on a polyphonic too, but 
your control is greater on a mono¬ 
phonic. A polyphonic is exactly what it 
says it is, it uses multiple notes to 
create its own subties. Neither instru¬ 
ment is designed to replace the other 

and both have applications in a total 
keyboard instrument setup. 

Dominic Milano 
Contemporary Keyboard Magazine 

Saratoga, Calif. 

What is “pre-emphasis/de-emphasis" 
in recording? 
Pre-emphases (in terms of tape record¬ 
ing) is the process of increasing high 
frequency content of signals going on 
to the tape. As a result, the tape signal 
is artificially bright. By adding an 
equivalent amount of de-emphases, or 
high frequency reduction on playback, 
the sound is returned to normal. In the 
process, any high frequency hiss pres¬ 
ent on the tape is reduced by an 
amount equivalent to the amount of 
de-emphasis. 
There are three major applications 

of this particular technique: pre¬ 
emphases networks within the tape 
recorder itself compensate for high fre¬ 
quency losses that are a part of the 
recording process; outboard comple¬ 
mentary pre-emphases/de-emphases 
networks can form a simple noise 
reduction system; and pre-emphases/ 
de-emphases networks used in con¬ 
junction with companding noise reduc¬ 
tion systems can reduce modulation 
noise and “breathing” effects. 

Craig A nderton 
Electronics Author/E Xpert 

Clayton, Calif. 

What is the difference between analog 
and digital delay lines? 
The difference lies in the technology 
employed to accomplish essentially 
the same feat. Analog devices work 
directly on the signal and are relative¬ 
ly inexpensive. Commuter-like digital 
devices convert the signal to a code 
which is then delayed and decoded at 
the output. There is less signal degra¬ 
dation in the digital devices, especially 
with long delay, but digital devices 
cost more to implement at the present 
time. However, the differences be¬ 
tween the two technologies are begin-
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IT’S NEW! 

TàngenPs ‘a’ series. 
1602a sixteen-channel stereo mixer . $1,590 
1202a twelve-channel stereo mixer . $1,190 
802a eight-channel stereo mixer . $890 
602a six-channel stereo mixer . $590 

82ex eight-channel expander . $690 
ReverbOption . $100 
103a one-in/three-out stereo mixing shirt . $5 

tangent systems, ¡no. 
2810 South 24th Street / Phoenix, Arizona 85034 / (602) 267-0653 
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The Thompson Vocal Eliminator can actually remove most or all of a 
solo vocalist from a standard stereo record and yet leave most of the 
background music virtually untouched! Not an equalizer! We can prove it 
works on the phone. Write for a brochure and demo record. Include $1.00 
to cover costs (refundable with order). Write to: L T SOUND, Dept. M8, 
^1833 Second Avenue, Decatur, GA, 30032 (404) 377-9595. COST: $195.00, 
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At Whirlwind We Use 
Quality to Build Quality 

whirlwind 
, - -fîUSUïL— _JJL [whirlwind I 

CANNON ITT 
BELDEN 0 
HUBBELL ; 

Whirlwind Music Manufactures only the highest quality cable and cable systems 
available today: the famous Cobra" & Snake" guitar cords, the amazing Medusa’“ & 
Multi Cables (from 6 to full 24 channel P A & recording snakes). And for your own 
creations complete MK &.SK replacement mike cables, speaker cables, and bulk 
wire with the finest professional quality plugs of all types. Plus custom PA snakes 
available 

Whirlwind Audio Produces the Gale'“ Monitor System You will never hear a better 
speaker system for on stage and small PA applications We build them with only 
•JBL and ALTEC components. If you want to build the largest system in the business, 
you want Whirlwind's 4560 type P A bins. 

whirlwind music 
P.O. Box 1075 
Rochester. N.Y. 14603 
716/663-8820 

whirlwind audio 
P.O. Box 1981 
Rochester, N.Y. 14603 
716/663-8829 
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ning to blur as the costs of digital 
devices decline and the quality of the 
analog units improve. 

Craig Anderton 
Electronic Author/E Xpert 

Clayton, Calif. 

What is the difference between com¬ 
pression sustain and fuzz sustain? 
Compression reduces the dynamic 
range of a signal without introducing 
distortion, in theory. Fuzz is the 
musical instrument effect which hap¬ 
pens to reduce the dynamic range, but 
its main function is to introduce 
distortion and therefore the harmonic 
content of the signal. In that respect, 
fuzz is a dirty effect and compression 
is a clean effect. 

Craig Anderton 
Electronics Author/Expert 

Clayton, Calif. 

What are the advantages of having an 
‘EQ’ type guitar and how did the 
design and applications come about? 

First off the idea of circuitry on a 
guitar isn’t particularly new. The 
earliest efforts that I can recall that 
were mass marketed were the old Vox 
guitars that had a built-in wah-wah 
and a built-in fuzz tone. Hofner had a 
guitar back then that had a built-in 
fuzz and Gibson had the Fuzz Bass. 
These instruments passed from favor 
pretty quickly because of the ‘death’ of 
the fuzz tone back then. When the 
popularity of the fuzz died, these 
guitars died right along with it. Most 
people think of their investment in an 
electric guitar as something they’re 
going to be getting some use out of for 
a number of years, rather than some¬ 
thing they’re going to use during a fad 
period and then dispose of after¬ 
wards. A pedal that will cost the con¬ 
sumer $80 can be tossed aside after its 
‘value’ has worn off and the customer 
hasn’t really lost that much money. 
But in those early models with the 
built-in fuzzes and such, you were pret¬ 
ty much locked into that instrument 
and effect due to your investment. It 
was only logical that if a consumer 
went out and forked over several hun¬ 
dred dollars for that Vox axe featuring 
the built-in wah-wah and fuzz tone, he 
would certainly be hesitant to chuck 
the instrument or go out and sell and 
lose a couple of hundred on his invest¬ 
ment! So if you got tired of fuzz— 
“tough!” I began working on this idea 
of inner- guitar circuitry about two 

(continued on page 49) 
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THE MARK 2 SERIES 

• 7 channel 19" rack 
mount version 

• Stereo pan each 
channel 

• In/outs on each channel 

• Variable input attenuation 
each channel 

• 4-band EQ each channel 
• Pre monitor send each channel 

• LED peak overload indicator each channel 

• Transformer balanced inputs and outputs 
• A & B master sub mixes with 
sum master 

12 LED ladder displays 
• 8, 12, 16 and 24 channel 

console versions 

• +20 dBM levels at all outputs 

Years of research, testing and “on the 
road” experience have gone into the 
development of an entirely new line of 
professional state-of-the-art mixers from 
Peavey...The Mark 2 Series. 

This is just an indication of the many 
features we’ve designed into this new series. 
It would be impossible to fully describe or 
make you really appreciate the operational 
flexibility of the Mark 2 Series in this 

advertisement. We won’t even try. Write us 
and we will send you complete information 
about the most dynamic sound value on 
today’s market...The Mark 2 Series Mixers. 

PEAVEY ELECTRONICS 
711 A Street / PO. Box 2898 
Meridian, Miss. 39301 
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By Chris Sound 

■•Troubleshooter's Bulletin" is designed to 
assist the dealer with various trouble 
Ä tips that may be appliedo^a 
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are used to turning the volume control on 
a mixer to about 70 with the Tapco, featur¬ 
ing the extra gain at the preamp, the volume 
would be set at about 3. One other specific 
Tapco problem is in the effects loop in some 
of our mixers. This particular effects area 
is not made to be used with guitar level 
boxes, it’s designed to be used with line 
level boxes. In other words, effects like 
wah-wah pedals and phase shifters will not 
work with the Tapco effects loop on our 
mixers. The only way a musician could use 
those devices through our effects loop is 
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In the past few years, technological 
advancement in the electronic indus¬ 
try has pummeled the music and 
sound reinforcement professions 
with an ever increasing complexity in 
equipment design. Generally, “state 
of the art’’ apparatus lends itself to 
modularity, enabling today’s audio 
consumer to build a more sophis¬ 
ticated sound package than the “all 
in one” units used in previous years. 
One obvious side effect of this 
upgrading, which necessity is strong¬ 
ly pushing to the foreground is the re¬ 
quirement that individuals in the in¬ 
dustry learn about diverse cabling 
and connectors—a key to success or 
failure of any chosen system. It’s 
estimated that nearly 90% of the 
“inability to perform" problems of a 
sound system lies in the interconnec¬ 
ting modes of that system. Thus, 
poor customer service and represen¬ 
tation. 
A systematic approach should be 

used when selecting the proper cable 
for any given application. Improper 
choices can result in failure or even¬ 
tual breakdown of the sound system 
and ultimately frustration in the 

user/consumer. Consideration should 
be given to the differences between 
permanent installations and portable 
systems that will be torn down and 
set up numerous times. Materials 
used in construction will vary and 
directly effect costs. The number of 
conductors, types of shielding, if any, 
and kinds of insulation are deter¬ 
minants when planning a cable’s 
usage. 
So in order to approach the subject 

of cables and connectors properly, we 
should first understand what it is, 
and how it works. 
Any cable will utilize a minimum of 

one center conductor. Copper is 
generally the material chosen for this 
purpose because of its electrical prop¬ 
erties and low costs in comparison to 
other conductive metals. 
A signal flowing through a cable is 

made up of two parts; a positive, or 
hot; and a negative, or return. In an 
unbalanced cable the signal is carried 
through the single conductor while 
the negative is transmitted through 
the shield, composed of stranded cop¬ 
per usually woven in a braided 
fashion around the center conductor, 

or in a spiral wrap around the center 
core. The shield acts as an antenna 
and thus the unbalanced or high im¬ 
pedance cable is subject to unwanted 
interference, caused by close proximi¬ 
ty to AC, when using lengths in ex¬ 
cess of 25 feet. Because of the cost 
and weight factor, this cable is 
primarily used for instruments and 
connections for less expensive 
microphones. Other common con¬ 
sumer applications of unbalanced 
cable include using it as the cable 
that . interfaces different pieces of 
equipment between amplifiers and 
preamplifiers. Unbalanced cables are 
also used in connecting guitars to 
signal processing equipment, such 
as, wah-wah pedals, phasers, and 
various distortion units. 
Given the proper amount of length, 

this type of cable is perfectly suit¬ 
able, though the more wire in its 
length, the more apt it is to pick up 
unwanted-outside signals. Termina¬ 
tion of high impedance cables is 
usually with a standard mono 
phone jack or an RCA type plug, 
used mostly in home stereo applica¬ 
tions. 
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Our point of view: 
You can't know 
too much about a 
good thing. One of 
a series of factual 
discussions. 

¡o-talkfrpm 
io-technicas

MICROPHONES: Opening a market. 
These days, almost $20 out of every $100 spent in your 
store is paid for tape equipment. Which makes tape a 
major part of your current marketing success. And since 
most of the sales are of tape recorders, rather than just 
playback units, these sales can lead to another opportu¬ 
nity to expand sales with aggressive marketing. 

CREATE AN ACTIVE MARKET 

Introduce your customers to “live” recording. Get them 
fully involved in the hobby, far beyond the “just listen¬ 
ing” stage of most hi-fi buyers. In fact, live recording can 
be a full-fledged activity in itself, or an adjunct to other 
customer pastimes such as movie or slide photography, 
music, or other interests where a sound record of events 
is valuable. Once involved in live tape, these customers 
are much more active, becoming prospects for a host of 
new equipment. More microphones, of course. And blank 
tape, tape splicers and accessories, mike stands, equal¬ 
izers, mixers, noise reduction systems, and on and on. 

START WITH MICROPHONES 

And it all can start with 
the sale of a pair of good 
microphones. But if this 
sale is not made while in¬ 
terest in the new tape re¬ 
corder is still high, the 
opportunity can be lost 
forever. With our intro¬ 
duction of microphones to 
the high fidelity market, 
we intend to make that 
sale easier than ever before. 
First, we’ve created a short 
—yet remarkablycomplete— line of excellent microphones 
well suited to consumer use. The line is organized to make 
it easy for the consumer to understand. 

HELP IS HERE 

For instance, we’ve color-coded both literature and pack¬ 
aging, to distinguish dynamic and electret condenser 
models. We’ve used simple graphic symbols to label om¬ 
nidirectional and cardioid versions. And we’ve created 
a guide to microphones that is written to appeal to lay¬ 
men, covering the basics of microphone design, choice, 
and operation. A handsome microphone display is another 
essential element of the selling package. And additional 
sales and educational materials are in the works. 

THE 8 BASIC TERMS 

Until now, you’ve had very little help in selling micro¬ 
phones and accessories. Explanations of microphones 
and their use have been either too simple to be useful, or 
too long and complex to translate into effective sales tools. 
But Audio-Technica is changing all that. We’ve begun by 
explaining, in non-technical language, the 8 basic terms 
you need to understand to become a microphone expert 
on the salesroom floor. Knowledge of these 8 simple con¬ 
cepts will allow you to sell microphones just as you sell 
any other high fidelity component. 

We'll not get into “how to 
sell” in great depth... 
chances are good that your 
present hi-fi selling techni¬ 
ques will work just fine in 
this new area. But we do 
want to point out some 
of the basic appeals you 
can use when discussing 
microphones and live re¬ 
cording with a prospect. 

YOUR CUSTOMERS BENEFIT 
Microphones are the key to unlocking much of the poten¬ 
tial in tape recording equipment... the key to getting full 
value from this major investment. Just copying from other 
tapes, discs, or FM doesn’t utilize many of the features 
of the equipment. And live recording is the most creative 
aspect of hi-fi. It’s an opportunity to display judgment, 
good taste, and develop creative abilities. This should 
appeal to prospects who seek an active involvement in 
music. 

To some, live recording can be a self-supporting activity. 
Friends and neighbors will often pay for tapes of once-
in-a-lifetime events (marriages, graduation ceremonies, 
concerts, recitals, theatricals, and other similar moments 
in their lives). And the live tapes your customer makes 
are exclusive, unique recordings. No one else can play 
anything like them. Recording “live” can also be great 
fun to do. It can be a way to participate in music, even 
when you can’t carry a tune. And there are gratifying 
personal rewards of satisfaction and pleasure when a re¬ 
cording comes out just “right”. The same rewards an 
amateur photographer feels when an important photo 
pleases him and his friends, or when he solves a challeng¬ 
ing problem. 

EXPAND WITH US 

Selling good microphones along with a modern tape re¬ 
corder, permits the prospect to expand his horizons and 
increase his level of activity. And it opens up new avenues 
for sales for a host of high fidelity products. In our next 
talk, we’ll begin the explanation of the eight basic terms 
you’ll need to know to sell microphones effectively. Or, if 
you can’t wait, ask your Audio-Technica rep for a copy 
of our Brief Guide to Microphones. We think you’ll find 
it interesting and helpful. 

Vice President & General Manager 

AUDIO-TECHNICA U.S., INC. 
Dept. 28SA-30, 33 Shiawassee Avenue 
Fairlawn, Ohio 44313 
Available in Canada from Superior Electronics. Inc. 

(Circle No. 37 on Reader Inquiry Card) 



A low impedance cable is normally 
a balanced line which consists of two 
identical center conductors and a 
shield. The positive part of the signal 
is carried through the first conductor 
while the negative is transmitted 
through the second. The shield acts 
as an earth ground eliminating any 
interference regardless of length. 
Balanced lines are ideally suited to 
professional stage use and are most 
often utilized with low impedance 
microphones. Additional applica¬ 
tions of balanced cable include use 
with mixing consoles that use a 
balanced line output and with com¬ 
ponents that accept balanced line in¬ 
puts. The balanced line, when used on 
the input and output modes, allows 
the consumer to handle a signal, such 

distance impedance 

0 - 50 

51 100 

101 -200 

4n 8n 16« 

14 AWG 16AWG 18AWG 

12AWG 14 AWG 16 AWG 

10 AWG 12 AWG 14 AWG 

DIAGRAM 1 

as at a mixing console, from greater 
distances without the fear of signal 
loss or pickup of unwanted outside 
signals and interference. Termination 
of low impedance, or balanced, cable 
is normally with a standard three-pin 
audio connector that allows for three 
separate and isolated connections. 
The gauge, or overall diameter, of a 

conductor, partially determines the 
amount of flow or resistance the 
cable will have. For high and low im¬ 
pedance applications, a center con-
ductor(s) between 20 and 24 gauge 
will generally suffice. A conductor’s 
gauge becomes critically important 
when a cable is being used to link an 
amplifier output to a speaker enclos¬ 
ure. In varying circumstances and 
under certain conditions, resistance 
in a speaker cable line, caused by im¬ 
proper gauge selection, may cause 
amplifier failure. This failure, under 
these circumstances, is caused by the 
amplifier trying to move a large 
amount of energy through too small 
a cable. The energy that can not pass 
through the cable dissipates back 
into the amplifier in the form of ex¬ 
cess heat. It’s this excess heat, or 
thermal overload, that can fry even 
the best amplifier. (For proper gauge 
selection, see Diagram #1.) 
The two basic types of conductor 

construction are solid and stranded. 

In permanent installations a solid 
construction can provide a lower cost 
cable meeting all requirements with 
excellent results. However, it would 
be highly impractical for use in 
repeated setup and tear down situa¬ 
tions. Solid conductors lack the limp¬ 
ness and flexability of a stranded 
type and constant use would lead to 
quick breakdown. Dealers should 
take note that roughly 75% of all 
equipment that is sold to the 
amateur musician or local band is go¬ 
ing to be used as part of a por-
table/moveable system. But if the 
gear is to be a part of a home studio 
or a commercial/permanent PA 
system the dealer can look again at 
solid conductor cable to give max¬ 
imum efficiency at a smaller cost. 
Some cable applications have no re¬ 

quirement for shielding. This is 
basically true for use in amplifier out¬ 
put to speaker input, and AC power 
cordages. However, an unshielded 
cable used at the input of audio am-

REFERENCE DIAGRAM 

Low Z output T . 
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^To main PA 

REFERENCE DIAGRAM 

J Low Z mic Splitter 
1 

22 SOUND ARTS 



Stolen from the gods of the keyboard* 
Bestowed on the disciples of the guitar* 

Arp introduces the first full capacity, fully variable guitar synthesizer. Send us a dollar and 
we’ll send you a demonstration record and brochure. Or hear it at your nearest Arp dealer. 
Say one Hosanna and three hallelujahs. 

45 Hartwell Avenue, Lexington, Mass. 02173, 617 861-6000 
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plifiers, preamplifiers, mixing con¬ 
soles, and other miscellaneous audio 
processors will result in unwanted 
noise and interference entering into 
the system. 

Spiral copper, or braided copper, 
and aluminum foil with a mylar wrap 
are the three basic types of shielding. 
Since the foil shielding tends to break 
down with constant movement and 
use, its practicality is for the most 
part limited to permanent installa¬ 
tions. Technically, braided shielding 
gives better coverage than a spiral 
type. However, the ease of workabili¬ 
ty, and small difference in coverage 
makes the spiral shielding an even 
trade off. 

Cables must be insulated by 
various jackets of non-conductive 
materials. The insulation prevents in¬ 
terference and/or failure in sound 
reproduction equipment caused by 
conductors and shielding shorting 
out by rubbing against each other. 
Insulation is also used because of the 
oxidizing of copper and other metal 
when exposed to the air and the 
resulting loss of electrical conductivi¬ 
ty. Because of its flexability and ease 
in handling, natural rubber, neo¬ 
prenes, and hypoions are usually 

selected as cable insulation materials 
in portable systems. These materials 
do not generally have memory and 
are less apt to kink. In cold weather 
conditions they resist becoming 
rigid. 

Plastics and poly vinyl chlorides 
are insulating materials commonly 
used and associated with permanent 
installations. They are lower in cost 
than natural or “live” rubber and will 
meet the insulation requirements. If 
these materials are used in portable 
applications, the user should be 
aware that the cable will stiffen in 
cold temperatures, has memory, re¬ 
tains kinks, and has an overall 
shorter lifespan. 
Greater demands are being made 

today for the control over the musi¬ 
cian’s sound on stage. A proper 
balance requires a mixing board to be 
placed in a central location in respect 
to the stage or performing area. The 
PA snake (see Diagram #2) has come 
into wide use for this reason. This 
piece of equipment has several func¬ 
tions. In the snake’s first application, 
it carries a number of microphone 
and instrument lines from a stage to 
a mixing console. Depending on the 
number of inputs on the board, six to 

27 balanced lines may be grouped 
together in one main PA snake cable. 
The length of the main cable is depen¬ 
dent on the distance of the mixing 
console from the stage. A PA snake 
can secondly carry the output control 
back to the stage, supplying inputs 
to the various power amps and cross¬ 
over units necessary for dividing the 
signal’s frequencies for reproduction 
purposes. The third function pro¬ 
vides for a private-isolated com¬ 
munication line used for sending 
directives between the stage to the 
mixing console. 
Because of the vast amount of 

materials needed for the construction 
of PA snake cabling, aluminum vinyl 
mylar shielding and synthetic center 
cores, such as the various plastics, 
are used as insulators. The mylar 
shielding prevents cross talk, one mic 
line ‘bleeding’ into another mic line, 
and ground loops, two pieces of 
equipment not sharing a common 
ground which causes an annoying 
buzz and hum, and has been specifi¬ 
cally chosen for the cost factors. Use 
of cable reels to wind up and unroll 
the main cable is recommended. Due 
to the type of materials used in cable 
construction and the resulting 

TUDIO or HAG 

inns WASATCH MUSIC SYSTEMS • PROFESSIONAL PRODUCTS DIVISION • DEPT. M 
805 EAST 3300 SOUTH • SALT LAKE CITY, UTAH 84108 • (801)467-4722 

THE FLANGER 900-A MEETS THE CRITICAL NOISE AND DISTORTION REQUIREMENTS 
OF THE STUDIO WHILE MAINTAINING THE RUGGEDNESS AND VERSATILITY DEMAND¬ 
ED FOR STAGE USE. THE 900-A PRODUCES OVER 6 OCTAVES OF FLANGING WITHOUT 
INPUT ALIASING OR OUTPUT QUANTIZATION NOISE. PROBLEMS COMMON TO OTHER 
UNITS. BUT ITS VERSATILITY DOESN'T STOP HERE; OTHER EFFECTS SUCH AS DOU¬ 
BLE TRACKING, PITCH SHIFT, CHORUS, VIBRATO, ROTATING SPEAKER SIMULATION 
AND CARDBOARD TUBE ECHO ARE EASILY PRODUCED. THE 900-A CAN BE EXTER¬ 
NALLY VOLTAGE CONTROLLED FROM VARIOUS CONTROL DEVICES. 

SIMPLY THE FINEST ANALOG FLANGER AVAILABLE! INTERESTED? W^ITE US. 
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AD 230 
Continuously variable delay 

up to 600 milliseconds 

4 bandwidth selections up 
to 20 KHz 

Built-in flanger with 
separate controls 

Studio quality signal to 
noise ratio 

LED ladder-type VU meters 
for input and delay tevels 

High/low impedence with 
either ’A” or 3-pin 

connectors 

19” rack mount cabinet 

Wlo ow g]@@(al 8 

And you can bet that these experienced 
electronic pioneers know how to judge a delay 
line. The Ibanez Analog Delay with Multi-Flanger 
does what no other analog device of its kind has 
been able to do - beat the digital delays at their 
own game and at a price that almost any band can 
afford. It’s unbelievably quiet, features selective 
bandwidth, and has the most versatile range of 
controls of any comparable device. 

You can get double-tracking, slapback echo, 
long delay, flanging, automatic vibrato, reverb, 
and most any other time delay effect possible. Ask 
about it at your Ibanez dealer today. 

AD 220 
Continuously variable 
delay up to 500 milliseconds 

3 bandwidth selections up 
to 10KHz 

Built-in Flanger 

Extremely low noise 
circuitry 

Input sensitivity and output 
level controls 

19” rack mount cabinet 

IBANEZ, P.O. BOX 469, CORNWELLS HEIGHTS, PA 19020 • 327 BROADWAY, IDAHO FALLS, ID 83401 
IN CANADA: EFKAY MUSICAL INST LTD . 6355 PARK AVE . MONTREAL, PO. H2V 4H5 
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Audiofile 
housing systems 

Pat. No. 3664627 

AUDIOFILE, 
the new definition in 
function and style is here. 
Six outstanding designs 
to solve the problem. 
They look good! 
They’re mobile! 
And they’re priced right! 
Trolleys, Uprights, Lowboys 
and Wall Mounts — 
a design for every need. 
Extra strong matt 
aluminum construction 
with black plexiglass panels. 
Decor Matching Kits also 
available. 
For information write: 
Dept. 448 
Click Systems 
Hammond Industries Inc. 
155 Michael Drive 
Syosset, New York 11791 

systems 
A division of hammond industries inc. 

memory, reels will store the wire in 
such a way as to prevent kinks and 
twists in the line. 
Though not a cable, a direct box 

allows for the control of individual in¬ 
strument and microphone levels at 
the mixing console for an overall 
sound mix. Proper selection will 
transform a high impedance signal 
(unbalanced) to a low impedance 
signal (balanced) and at the same 
time maintain the necessary frequen¬ 
cy response going into the main 
system. The direct box should have a 
provision for a high impedance 
return signal so that a musician on 
stage can still operate any stage in¬ 
strument function without affecting 
the power levels going to the mixing 
console. What this direct box usage 
gives the outfront sound man is 
greater individual control of each 
mixable sound component. This 
method may be used as opposed to 
using mies on the amps, horns, 
drums, etc., for the mix and possibly 
experiencing leakage of signals from 
one mic to the others. 
With the increased awareness of 

sound control over the past few 
years, the need for a monitor mix and 
a main mix has evolved. The main 
mix emphasizes the overall ground 
sound while the monitor mix em¬ 
phasizes individual instruments and 
vocals; enabling the performers to 
take cues and hear themselves while 
on stage. A mixing board is usually 
placed on or behind the stage for the 
monitor mix and requires the use of a 
splitter device. This type of device 
will take an original signal from a 
microphone and/or instrument and 
will split it into two identical isolated 
output signals. One is sent to the 
mixing console out in front of the 
stage and the other is transmitted in¬ 
to the stage monitor mixing console. 
A splitter device provides for no im¬ 
pedance fluctuations or level losses 
to either mixing console, so each 
board would have isolated and in¬ 
dividual control over each of their 
sound mixes. 
Although only a few basic prin¬ 

ciples have been touched upon, it is 
hoped the information presented can 
give some insight into the complex¬ 
ities evolved in the music and sound 
reinforcement industries. These 
points have been presented as a take 
off point for any novice who feels the 
need to better understand and keep 
up with today’s changing audio elec¬ 
tronics. y 
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If all we did was build great sound systems, 
we’d be in trouble. 

Fortunately, at Altec Lansing we manage to do 
a lot more. 

CüAVtWDW 

T1ONAL 
ADVERTISING 
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Altec Lansing International, 151 5 South Manchester Avenue, Anaheim, Calif. 92803 
LANSING 

Because even the highest quality products can’t sell 
themselves, we have to be good businessmen too. 
That's where you come in. We're looking 

a new sales organization sensitive to your 
needs, top quality products, and a reputation 
as good as our clean, clear sound. We won't 
brag. We’ll just let our products and programs 
speak for themselves. 

If you’re interested in becoming an Altec Lansing 
dealer and are not afraid of making a good profit 
selling top quality sound equipment, write to 
Jim Johnston, Vice President-Consumer Sales. 
Share the reputation that has made Altec 
Lansing number one among professionals. 

for quality-conscious dealers who are 
interested in good profit margins and 
product turnover. We’ve found that 
superb products coupled with sharp 
business sense is a successful com¬ 
bination. We know. We’ve been doing 
business with music retailers since elec¬ 
tronic instruments were invented. 
Successfully. 

Incidentally, we do build 
great sound systems. 

At Altec Lansing, we manufacture a 
line of top quality, portable sound rein-
forcement speaker systems, each _ _ \ ■ 
designed to meet the tough and 
demanding requirements of pro-
fessional and semi-pro musi-
cians. Roadworthy. Reliable. , 
Ask the pros. Ask our com-
petitors. They'll tell you Altec 
Lansing is a name to be Í 
respected. 

What can Altec Lansing offer ■Ça# 
you? The best. National advertising DeALeJ. W'*' 
support, sales promotion, excellent FINANCING 
delivery, a complete dealer financing program, 

full 

YEARS O 
QUALITY 
PRODUC 
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A new, moderately priced, professional 
quality microphone, featuring a smooth, fat 
frequency response that makes it ideal for 
speech, vocal and instrumental pickup has 
been announced by Shure Brothers Inc., 
Evanston, Illinois. 
Called the SM59, the new microphone is a 

dynamic type with a wide 50-15,000 Hz fre¬ 
quency response that, according to the manu¬ 
facturer, provides clean, natural reproduction 
without a presence peak in the higher frequen¬ 
cy range. This feature, coupled with its anti¬ 
feedback, cardioid pickup pattern makes the 
SM59 perfect for use in studios, live perfor¬ 
mance, churches, and meeting rooms. 
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Another major feature of the SM59 is its 
patented mechano-pneumatic shock mount 
system that dramatically reduces mechanical 
noise and pickup of floor and desk stand 
vibrations. A special “pop” filter also pro¬ 
tects against explosive breath sounds. 
In addition to its performance characteris¬ 

tics, the SM59 has a slim, sleek appearance. It 
weighs only 215 grams (7.6 oz.), is just 197.3 
mm (72%2 in.) long, and is built to withstand 
rough use both indoors and out. The an¬ 
nounced price is $132.00. 
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Wasatch Music Systems announces the 
Flanger 900-A , a professional audio delay 
device which can produce effects such as posi¬ 
tive and negative flanging, doppler, vibrato 
and chorus, pitch shifting, double tracking, 
Leslie speaker simulation, and ‘cardboard 
tube’ echo. Delay times of more than 20ms 
will create flanging effects over six octaves. 
The 900-A unit is rack mountable (19”) 

and is designed for rugged use by shock 
mounting all internal components. The unit is 
powered by a dual IC regulated power supply 
which is built in; it requires 117 VAC 60Hz. 
The 900-A ’s rear panel includes input/ output 
jacks (Vi” standard, BAL XLR’s optional), an 
extra remote programming input and output 
for driving additional units in parallel, a 
power switch and detachable power cord. 
Input impedance in 20K ohms, while the out¬ 
put measures 600 ohms. The announced price 
is $350.00. 

CIRCLE 24 ON READER SERVICE CARD 

A new 12” bass line driver from ATC/For-
sythe Audio Systems is designed for high 
SPL sound reproduction in live performance, 
studio bass, organ, guitar, and monitoring ap¬ 
plications. The PA-75 series of bass drivers, 
for which there are four, uses the same six-
spoke cast steel spider and magnetic struc¬ 
ture but each varies in cone characteristics 
and surround material to optimize the design 
for a particular application. For example, the 
studio bass version uses an extremely long-
throw voice coil and butyl rubber surround, 
and achieves free air cone resonance at 18Hz. 
The wide frequency response version, by con¬ 
trast, uses a standard voice coil and linen sur¬ 
round and specifies cone resonance at 65 Hz. 
All PA-75 drivers are rated for power hand¬ 
ling capacity of 150 watts continuous sine 
wave power. Available voice coil impedances 
are 8 and 16 ohms. 
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In the manufacturer’s words, Analog/ 
Digital Associates has abandoned the classic 
phase shifter design and developed the latest 
in phase shifter technology, incorporating 
patented phase shift stages and a sweep 
modulation scheme to achieve the ultimate in 
phase shifting. A/DA’s new Final Phase 
features the exclusive fully adjustable ‘sweep 
modulation’ which has freed the musician 
from the limitations of monotonous back and 
forth sweep. Asymmetrical sweep patterns, 
multiple phaser effects, modulated sweep, 
syncopated beats, and many other effects are 
easily obtained. Also highlighted on Final 
Phase are continuously variable range and 
intensity controls which will produce effects 
as subtle as rotating speakers, to phasing so 
intense it resembles flanging. The overdrive 
foot-switch introduces distortion ranging 
from a thunderous jet-phase lead to that 
“smooth" tube amp harmonic distortion that 

From Guild comes the new S-60 solid body 
electric guitar. The S-60 is available with a 
single Guild hummbucker while the S-60D is 
the same instrument, but equipped with two 
DiMarzio SDS-1 pickups. With both versions 
of the Guild S-60, the player gets the same 
new shape, wide frets, bridge, tailpiece, and 
quality finish as on the Guild S-300; including 
a two full octave curved rosewood finger¬ 
board. The S-60 is available in six different 
finishes, including sunburst, cherry, black, 
walnut, natural, and white. 
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may either enhance phasing or be used by 
itself as a separate effect. The Final Phase is 
synthesizer compatable and may be triggered, 
swepted, or modulated externally from 0 to 
+5 volt control voltage. An optional A/DA 
Control Pedal may be used to sweep the Final 
Phase to obtain wah-phase effects that makes 
the ordinary wah-wah unit sound normal. 
This unit has a low noise FET input stage 
that will not load down even the most sen¬ 
sitive of guitar pickups, resulting in clear, un¬ 
damped high frequency response. Very low 
current consumption, 3 milliamps, guarantees 
long battery Ufe, or use the optional AC/DC 
converter. The Final Phase is housed in a 
rugged sand cast aluminum case with re¬ 
cessed knobs to insure dependability. This ef¬ 
fect unit comes with two 9-volt batteries and 
has a one year warranty. Listed price for the 
Final Phase is $139.95. 
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EMS, Ltd., manufacturers of the Synthi line 
of music synthesizers, has recently introduced 
a compact version of their sophisticated 
Vocoder speech synthesizer, introduced in 
1976. The new unit, The Vocoder-2000, anal¬ 
yzes input speech sounds; then in a separate 
16-channel filterbank, it synthesizes a new 
sound by treating an excitation source on the 
basis of the input filter information. The 
Vocoder-2000 contains a noise source and a 0 
to 1 kHz pulse-wave oscillator or excitation, 
but it also accepts any external sound as its 
source or excitation. According to the maker, 
the result of the process is a well formed and 
intelligible reconstruction of speech bearing 
the timbre of the excitation. Speech functions 
-voltage-controlled slew, “freeze,” pause 
stuffing, and pedal inputs—are also provided. 
A demo cassette of the Vocoder-2000 is 
available at $5.00. Tentative price of the unit 
is $4,000. 
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I have spent the past five years 
selling recording equipment. My 
forte is packaging systems. The first 
three years were spent with Studio 
Supply Company, Nashville, TN. The 
last two years with Nashville Studio 
Systems packaging 2, 4, 8 and 16 
track systems. 
To understand multitrack record¬ 

ing, you must know about its evolu¬ 
tion. Before the multitrack there was 
a single track recorder known as 
Monophonic. A recording session 
recorded with a Mono machine was 
very difficult for everyone involved. 
The recording engineer and the 
musicians had only a few passes to 
get the song on tape. All the 
musicians and the vocalist had to be 
assembled in the studio at one time. 
Each usually had their own 
microphone. The recording engineer 
had to set all his sound levels, 
equalization and echo levels as the 
group rehearsed. Everything had to 
be just right before the engineer 
pressed the record button. Should a 
mistake occur by anyone, the 
recorder had to be stopped and the 
whole group had to go back to the 
beginning and start all over again. 
As you can see, it placed a lot of 
pressure on the vocalist, musicians 
and engineer. 
The multitrack recorder was a 

welcome invention. Legendary gui¬ 
tarist Les Paul was the inventor of 
the multitrack recorder. He needed to 
be able to re-record over the guitar 
part he had just recorded, without 
losing the first part. A lot of 
determination, knowledge, patience 
and experimentation and finally Les 
Paul had Ampex build his multitrack 
recorder. 
The starting point of the system is 

the multitrack recorder. This estab¬ 
lishes the number of tracks the client 
wants, and enables you to know what 
type of mixing console to place in the 
recording chain. A multitrack 
recorder is any tape recorder from 2 
tracks up to the now present 40 track 
machine. Normally you will be selling 
4, 8 or 16 track recorders for your 
consumers’ multitrack requirements. 
There are, however, numerous cus¬ 
tomers whose needs are limited to 2 
tracks. 
In selling a multitrack machine, 

first find out from your customer 
what specifically he is going to use 
the equipment for. If the consumer is 
using the unit for demo purposes, as 
a songwriter, he could usually use a 4 
or 8 track. All they want to do is lay 



down the basic melody and elaborate 
a little bit. If the consumer is going 
to cut “jingles,” now-a-days he 
usually needs a */2"-8 track machine, 
and that’s bare minimum. If he is 
going to get very elaborate and he’s 
really getting fairly good dollars, 
then he'd need at least a 1 "-8 track to 
a 1"-16 track or a V4*-16 track. 

If you will divide the recording 
studio equipment into four cate¬ 
gories it will make the package easier 
to explain. The four are (1) Major 
Equipment, (2) Periphial and/or 
signal processing equipment, (3) Ac¬ 
cessories, (4) Interfacing. 

Major Equipment 
The major equipment purchase is 

the largest investment the client will 
be required to make. This purchase is 
the most important to the financial 
institutions. The major equipment in¬ 
cludes the multitrack recorders, mix¬ 
ing console, monitoring system, 
reverberation device (echo) and noise 
reduction. 
Normally you must have 2 record¬ 

ers in the studio. The multitrack 
recorder has the greater number of 
tracks such as 4, 8, 16, 24, 32 and 40 

tracks. This recorder is the real 
workhorse. The second recorder is 
the two track or in some cases mono 
recorder. This recorder is the ma¬ 
chine that everything on the multi¬ 
track is mixed down to. 
There is a third recorder that most 

studio’s have. It’s called the copy 
machine, which is normally a second 
2 track recorder. It’s usually a less 
expensive machine, but nevertheless 
a much needed recorder. Remember, 
every studio must make copies and 
safeties. This machine may also be 
used for slap-back type echo. 
The second major equipment pur¬ 

chase is the mixing console. The con¬ 
sole is where the mixing, equaliza¬ 
tion, echo, and stereo panning are 
done. This is the blender that is the 
heart and the major piece of equip¬ 
ment used in recording. The number 
of tracks on the multitrack recorder 
determines the number of outputs 
the mixer needs to have. For exam¬ 
ple, if you have an 8 track recorder 
you need a mixer capable of 8 out¬ 
puts. 
The number of inputs of the con¬ 

sole denotes how many microphones 
may be mixed or blended at one time. 
An 8 output mixer should have a 

crossover 
.. .... . 

TAKE YOUR CHOICE 
Biamp offers you two electronic crossovers to fit your specific 
needs. Check out these features, then go on down to your biamp 
dealer and check out his deal ! 
M2/V • mono 2-way • continuously variable crossover points 100 Hz 

to 10,000 Hz • separate L.F. & H.F. level controls • variable 
L.F. filter • variable H.F. phase inversion control • gain 
control • balanced or unbalanced lines • stack for stereo 
2-way or mono 3-way • THD below .01%. 

SM/23 • stereo 2-way or mono 3-way • continuously variable 
crossover points 100 Hz to 10,000 Hz • separate gain. L. F. 
level, H.F. level controls • balanced or unbalanced lines • 
THD below .01%. 

Call or write today: Bl AMP SYSTEMS. INC. 
l3iamo»Ml 10950 SW 5th Ave., Suite 110. Beaverton. OR 97005 

|503) 639-1746 

minimum of 8 inputs. Ideally you 
should always have a greater number 
of inputs than outputs. 
The monitoring system is a very 

delicate and personal subject. Every 
recording engineer has his own very 
strong preference. You must have a 
good pair of speakers to monitor the 
progress of your recording. Therefore 
the speakers need to have relatively 
flat response. Two or three way 
speakers are normally preferred. A 
good clean stereo power amplifier is 
also needed. A 2 channel 1, 14 or 14 
octave graphic equalizer would be 
placed in the monitor chain. This is 
done to tune the monitor speakers for 
a flat response in the control room. 
The monitors are the only reference 
for you to know exactly what you are 
putting on the tape. If your monitor 
speakers are not accurate, they will 
“hype” or “lie” to you by making the 
tape sound different than it is. 
Noise reduction is needed more in 

the semi-professional studio than in 
the pro studio. It is a must for the 
semi-professional, because of tape 
recorder speed and head configura¬ 
tion. Most semi-professional record¬ 
ers have a top speed of 15 I.P.S., ver¬ 
sus the 30 inches per second on the 
professional recorder. 

Professional recorders have a track 
width and head configuration for 2 
tracks on 14", 4 tracks on 14", 8 
tracks on 1", and 16 tracks on 2" 
tape. It can be easily seen that the 
professional recorder’s track width is 
double that of the semi-professional 
recorder. These are termed “half 
track” (wider professional format) 
and “quarter track” (semi-profes¬ 
sional format). Whenever the width 
of the tape hand (on tracks) is 
decreased by one half there is a 
substantial increase in the signal to 
noise of the recorder. In the 
multitrack process many channels 
are recorded, then mixed together 
and placed on one or two tracks, then 
the old tracks are erased and 
recorded with new musical parts, etc. 
Everytime two tracks are added 
together or a track is re-recorded to 
another track, there is approximately 
a 3 dB noise build up. When a multi¬ 
track mix is completed, it will many 
times have 10 to 20 dB of additional 
noise added. Tape noise reduction 
systems that will provide 30 dB of 
noise reduction, reduce this problem 
to below the point of audibility and 
will allow the small studio to produce 
a noise free product as good as a full 
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Our amp had a few rough critics to 
please. Moog. Gibson. Les Paul. 
Ronnie Montrose. Our 
oscilloscopes. And you. 

fian 
nology that let 
us overcome the 
problems of low 
voltage transis¬ 
tors. And that 
enabled us to 
create the exact 
sound our musi¬ 
cian advisors 

filter control re¬ 
arranges the 
high harmonics 
to add an acous¬ 
tic guitar flavor. 
And get rid of 
those transient 
peaks of over¬ 
load that send 
recording meters 
into the red. 

Oscilloscopes illustrate the difference 
between soft, uncompressed sound 
(left) vs. loud, compressed sound. 

Then we put the Lab Series ampli¬ 
fiers through some heavy studio 
sessions. And set out to please some 
heavy artists, like Les Paul and 
Ronnie Montrose. 

Next, we took it to the streets to 
talk to our most important critics— 
the people we really built the Lab 
Series for— working musicians. 
And for two years, we kept asking 

for criticism, until all we got were 
compliments. 

of your guitar. Sustain notes that swell 
as you hold them. Vary your picking 
attack from a punchy delivery that ex¬ 
plodes off your pick, to a smooth, 
even flowing performance. The Multi¬ 

holding each 
speaker, instead of the 
usual four. 
We put a lot of thought into the Lab 

Series. And so did a lot of other 
people. The result is an amp that 
pleases the critics, like you and your 
audience. 
And that's why there are only two 

types of amps today. ..the old ones, 
and the new one—the Lab Series. 

Advancing an amplifier takes ad¬ 
vanced technology—something that 
today's amplifiers haven’t really en¬ 
joyed. For example, the Lab Series 

Nobody knows everything there is to 
know about amplifiers. The Lab Series 
engineers were ready to admit it... 
and do something about it. We went 
to several outstanding audio experts. 
And they helped us put more good 
ideas into the Lab Series than any one 
company could ever think of. 
When you’re making a guitar amp, 

it helps to work with an expert on 
guitars. So, the Lab Series engineers 
studied with the world’s foremost ex¬ 
perts—Gibson." And we learned the 
nuts and bolts, from humbucking 
pickups to “f” hole acoustics. 
As for musical electronics, there’s 

no better place to go than Moog." So 
that’s where we went. And we studied 
with the people who have an ingenious 
reputation for putting electronics 
under the musician’s control. 

But technology doesn’t mean much 
if an amp can’t take the punishment 
of the road. Lab Series amps are 
rugged, reliable and lightweight. With 
pine sides that fingerlock at each 
corner. Eight steel corner caps. An 

oversize heat sink. 
Even 8-teenuts 

were after. But technology has a lot 
more to offer. After all, if Moog can 
engineer an orchestra of sounds into 
a small, 20 lb. keyboard, we felt an 
amplifier should offer more control 
over its voicing. Our new circuits over¬ 
came basic amp shortcomings. For 
example, if you like the overtones 
you get when you overdrive your amp, 
chances are you like your sound at 
high volume levels. But if the room is 
small, you're either too loud, or too 
lackluster. The Lab Series Compressor 
lets you sound great at any volume 
level, so you can turn on intense over¬ 
driving distortion without overpower¬ 
ing the room. You can even equalize 
your sound to help overcome poor 
room acoustics. 
What’s more, we engineered several 

outstanding sounds into the Lab 
Series. The Frequency and Midrange 
controls let you tune into different 
frequency bands and tone colors the 
same way you tune in stations on 
your radio. It also lets you overdrive 
sections of a chord, so you can create 
new chord colors that really expand 
your rhythm horizons. 

There’s more, including some guitar 
tricks Gibson helped develop. The 
Lab Series lets you match the voicing 

Another Quality Product 
From Norlin 

7373 N. Cicero Avenue, Lincolnwood, Illinois 60646 
51 Nantucket Blvd., Scarborough, Ontario, Canada 

Write for free Lab Series broche'-e. fXorüiû 
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engineers applied new advancements 
in nigh voltage 
transistor teen-



blown professional studio. 

The Peripheral Equipment 

The periphial equipment is the 
signal processing gear necessary to 
the engineer. A patch bay allows the 
engineer to patch the signal process¬ 
ing equipment in and out of the mix¬ 
ing console’s accessory section. 
The reverberation unit, sometimes 

called “echo,” is usually a stereo 
spring device used to add echo to the 
desired tracks. It’s a must for all 
studios. The reverb devices vary in 
price from $400.00 to $15,000.00. In 
larger professional studios the reverb 
device is a major purchase. I placed 
this in the periphial classification 
because we are discussing semi-
professional equipment. I have found 
that the reverb devices most sought 
after by the smaller studios are in the 
range of $400.00 to $1,500.00. 
Limiters and compressors are need¬ 

ed to aid the engineer or mixer to con¬ 
trol or contain the signal within set 
boundaries. A compressor/limiter can 
restrict the dynamic range, thereby 
raising the average level and helping 
the operator to avoid clipping distor¬ 
tion and, in so doing, improve the 
overall sound quality. There are 
several other “black boxes” that are 
either purchased with the initial 
system or added on as optional ac¬ 
cessories at a later date. 
The phaser which alters and/or 

reverses the phasing of the signal for 
certain effects such as the jet plane 
effect. 
The harmonizer will add harmony 

parts electronically to vocals, 
strings, horns, or any instrument. 
This black box is fun and helpful. 
The delay line is a device that can 

make drums fatter, improve vocal 
quality and such effects as doubling 
or slap-back. 
There are many more “black box” 

type signal processors on the market 
than mentioned above, and there are 
many more new black boxes on the 
way from various manufacturers. 

Accessories 
Studio playback monitor speakers. 

These are important for the 
musicians. It allows the musicians to 
hear a quick playback without 
getting up from their positions and 
walking into the control room. You 
need a pair of good 2 way speakers 
for the studio, and one good clean 
power amplifier. 

Que system, sometimes known as 
the headphone system, is a system 
that the musician relies upon. It all 
starts with the musicians, so try to 
give him a good Que system so he will 
perform better and like the studio. 
You need a minimum of 5 to 6 sets 

of headphones. At least 2 sets should 
be open air type phones for the 
vocalist. The rest can be closed type 
phones. You will also need a power 
amp to drive them. I suggest a head¬ 
phone amp that has 30 to 50 watts 
per side. The last important item in 
the Que system is the headphone 
boxes. This is a box that allows the 
musician to select mono or stereo, 
with a volume control for the left and 
right. You will need approximately 5 
to 6 of these. 
Microphones are another subject 

that is very personal to the engineer. 
Generally speaking my customers 
would specify what microphones 
they wanted. Other customers would 
want me to recommend microphones 
for particular instruments. I found 
the best solution, was to package a 
wide variety of microphones together 
and let the user experiment. What 
you would use on a particular instru¬ 
ment may not be what the customer 
would prefer to use. When the custo¬ 
mer experiments, it becomes educa¬ 
tional to him. I will state that you 
must always use a very good 
microphone for the lead vocal. When 
you are packaging a system, provide 
a microphone for every input on the 
mixing console. 
You also need at least two direct 

boxes. This is a box that allows an 
electrified instrument to be plugged 
onto the box which gives it two out¬ 
puts. One output goes to the instru¬ 
ments amplifier and the second 
output goes directly to the console. 
This box is used when the mixer 
wants more direct control of an 
instrument or if the musician’s 
amplifier is noisy, this will bypass 
the amplifier. 
The accessories are: 
Microphone stands. You need a 

stand for every microphone in use. 
Do not forget baby boom arms. 
These are a must in the studio. When 
you have packaged a large micro¬ 
phone in the system, such as a 
Electro-voice RE-20 or a Neumann 
U-47 or 87, you will need a major mic 
stand. You do not want an expensive 
large mic on a small stand that may 
fall over on the floor. 
Microphone boxes and snakes. This 

mic box is used in the studio to plug 
the mies into. The opposite end of the 
box goes into the control room and is 
connected to the mixing console. 
Extra Microphone Cables. There 

must be spare cables around for 
emergencies. There may also be a 
need for microphone extension 
cables. 

First of all before any adjustments 
or work is done to your tape machine, 
consult your manufacturer’s manual 
for specifics on your particular unit. 
To set up your machine you'll need 
alignment tapes, which are necessary 
for care and feeding of your unit. You 
want to set up your machine’s bias 
adjustment and check your head 
alignment with the alignment tape. 
To do this you must have an align¬ 
ment tape for each speed you're 
checking and for each tape unit your 
adjusting. 
Splicing blocks. This is a necessity 

for editing, as well as the need for 
splicing tape and leader tape. 
Recording tape. You should stock 

audio tape in the size and width to 
match the recorders you are selling. 

Interfacing 

Assuming you sell a “turnkey” 
type package similar to the one in 
this article, interfacing will become 
most important. 

System Layout 

You and the technician should lay 
out the entire system on paper. 
Decide on placement of the equip¬ 
ment, then you will be able to 
calculate the cable lengths. Cable 
lengths are critical because we are 
dealing with high impedance equip¬ 
ment and cable lengths longer than 
20 feet will cause high frequency 
signal loss. 
Figure out what type of connectors 

are needed and how many. The three 
basic connectors for this type system 
are Cannon (XLR), R.C.A., pin, and 
W phone jacks. Make an effort to 
document on paper each customers 
system layout. Keep the original and 
give the customer a copy. 
Preparation of the equipment and 

system: Standard procedure is to 
thoroughly check out and calibrate 
all the major equipment, (recorders, 
mixer, reverb unit, etc.). You should 
be able to assemble all the cable 
harnesses in house before the in¬ 
stallation. Installation should go 
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If Akai, Aiwa, Centrex, JVC, 
Kenwood, Meriton, Nakamichi, 
Optonica, Pioneer, Royal Sound, 
Sansui, Sharp, TE AC, Toshiba, 
Uher and Yamaha, in addition to 
Bang & Oluf sen, Dual, Fisher, 
Harman-Kardon, Lafayette, Sankyo 
and Tandberg all recommend our 
SA for their machines... 

shouldn't you? 

Ff,n 

SA-©®© i&TOK 

•y.TDK 

TDK Electronics Corp., 755 Eastgate Boulevard, Garden City, New York 11530. 
In Canada, contact Superior Electronics Industries, Ltd. 

All of the tape deck manufacturers above recommend 
our SA cassettes for use in their machines in the “High” 
or “CrO2” bias position. In addition, all those in the first 
part of the list clearly indicate they prefer SA, since 
they bias their decks specifically for it. 

So it only makes sense, when you sell one of these 
machines, to make sure you sell a case of TDK SA 
cassettes to go along with it. Especially, since tape 
sales are so profitable, and take up so little sales floor 
and warehouse space. 

Our barrage of consumer advertising in over two 
dozen national publications, on syndicated radio shows 
on 225 FM stations, plus co-op local radio and print, 
helps you sell by telFng millions of potential customers 
that TDK SA is “The Machine for Your Machine.” All 
this, plus the extra help we give you with a full comple¬ 
ment of a-store P-O-P and promotional aids. 

Selling a tape deck without selling tape to use in it, 
is like selling a camera without film. Put extra profits 
into your component sales by selling the tape that’s 
recommended for so many leading tape decks: TDK 
SA. It’s only one product in the trend-setting TDK 
full line of cassettes, open reel and eight track tapes. 

And if you have any doubts, all you have to 
do is check our references. 

ÖTDK 
The machine for their machine 
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Can you use a remote readout, 
remotely programmable, 
electro-optically triggered, 

acutely sensitive, highly accurate 
tape location system 

tor about $400? 
Ii you're a recording studio, 

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

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

EL-TECH sE 
16 Music Circle So. Nashville, TN67203 (615) 256-1651 
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smoothly if the preceding steps have 
been followed. Don’t be too alarmed 
if the first half dozen installations are 
full of havoc. Once the technician 
gets his installation “chops,” it will 
start smoothing out. 
Upon completion of the installa¬ 

tion, the technician should sit down 
with the customer and familiarize 
him with the entire system and signal 
flow. I’ve found that it is best to ac¬ 
tually lay down a few basic rhythm 
tracks, then go through the proce¬ 
dure of overdubbing, and mixdown. 

Back-Up and Support 
Do not forget to support your 

customer’s system. Needless to say a 
“Happy Customer is a Good Cus¬ 
tomer.” He will be one of your 
references. If he is satisfied he will 
send you more clients. More clients, 
more dollars! Simple fact! 

Recommended Equipment 
and Supplies 

i 
i 
i 
2 
1 
1 
8 channel 

2 channel 

1 
2 
2 
1 
1 
1 
2 
1 
6 
6 
1 
12 
2 

10 
10 
2 
1 

12 
1 

1 

1 

1 
1 
1 box 
1 box 
1 roll 
4 rolls 
1 case 
1 case 

8 track recorder 
2 track recorder 
Mixing console (min.) 12 in 8 out 
Monitor speakers "control room” 
Power amp (stereo) control room 
Equalizer (stereo) 
Noise reduction for 8 track 
recorder 
Noise reduction for 2 track 
recorder 
Reverb unit (stereo) 
Limiters 
Compressors 
Phaser 
Delay device 
Harmonizer 
Studio playback monitor speakers 
Studio playback power amp stereo 
Headphones 
Headphone boxes 
Power amp (Que system) 
Assorted microphones 
Microphone stand, large with 
Boom arms 
Microphone stands 
Baby boom arms 
Direct boxes 
Microphone box with 12 inputs and 
cable harness 
Microphone cables, extra 
Alignment tape 15 I.P.S. for 8 
track recorder 
Alignment tape 15 I.P.S. for 2 
track recorder 
Alignment tape 7.5 I.P.S. for 2 
track recorder 
Splicing block for 8 track recorder 
Splicing block for 2 track recorder 
Splicing tape for 8 track 
Splicing tape for 2 track 
Leader tape for 8 track 
'Leader tape for 2 track 
Recording tape for 8 track recorder 
Recording tape for 2 track recorder 
Interfacing cables w 
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That’s what Kerry Livgren of Kansas asked as he sat behind the keyboard of the new Korg 
polyphonic synthesizer. It didn't take long to transform Kerry from questioner to convert. Because 
after a few minutes of playing he found a lot more than the portamento. 

Kerry discovered features he had never seen in any synthesizer. Like a totally polyphonic key¬ 
board with each key triggering its own dynamic filter, envelope generator, and VCA. Polyphonic 
voltage-controlled sample and hold. Six different simultaneous modulations. A programmable 
wheel, joy stick and transient controllers. And a patch panel that performs musical miracles. 

In fact, Kerry liked Korg so much he used the synthesizer on the Kansas album Point of Know 
Return. Here’s what he had to say after the recording session. Take it Kerry. 

“A New Ax Every Ten Seconds.” 
“The Korg Professional Laboratory Systems synthesizer is in 

a class by itself. It sounds totally different from any synthesizer 
I’ve ever played. It’s like having a new ax every ten seconds.” 

There are 10 Korg models of exceptional value, ranging from 
the Professional Laboratory Systems group to the 
new Micro Preset, which puts 315 instant voice 
combinations at your fingertips. 

Whether you’re looking for a preset, a 
polyphonic, or a dynamic portamento, 
you’ll find a Korg synthesizer that meets 
your exacting requirements. 

“Where’s the 
portamento?” 

KORG 
Another superstar of sound from Unicord 

75 Frost Street. Westbury. N.Y. 11590 
Sold in Canada by Erikson Music Co., Montreal 
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Each month Sound Arts profiles one 
of the country's finest dealer outlets 
in "Dealer Dossier". Any sugges¬ 
tions? Just write Sound Arts, c/o 
“Dealer Dossier", and we'll be happy 
to consider your advice! 

Some seven years ago Chris Lovell 
and Charlie Lawing put their heads 
together, along with some odd mer¬ 
chandise, and began one of the coun¬ 
try’s finest musical dealer outlets in 
Memphis, Tennessee and they called 
it Strings and Things. They haven't 
always been in the position as a 
leading dealer, in fact it took years of 
hard work and novel ideas to put this 
particular store “on the map.” 

Where and when did it all begin? 
Lawing: It was the summer of 1970 

when Chris and I first met. He was 
working Amro Music Stores and I 
was working for Mike Ladd’s Guitar 
City, across from the Presley Man¬ 
sion. We were both salesmen and in 
direct competition with each other. 
B.B. King was to make a brief ap¬ 
pearance at Ladd’s, so I called Chris 
and had him come out to the store. 
Chris showed up, but B.B. didn’t. We 
went out, had a few beers, and talked 
about the music business. 

Lovell: We discovered that neither 
of us was satisfied with our jobs and 
the way our stores were being run. 
Charlie had a lot of really good ideas 
and he seemed to like mine, so we 
discussed the possibility of opening 
our own place. 
Where did you get the funds to 

begin your business? 
Lawing: Believe it or not, we never 

put money into the business. Origi¬ 
nally Chris had a used Gibson SG, a 
Leslie cabinet, and a mic or two; I 
came into the deal with a Standei PA, 
a Fender Super Reverb, a Gibson 

EB-1, and a Bogen PA head. We 
agreed to combine our “inventories”, 
quit our jobs, and sell out of my 
apartment using the classifieds. We 
did that for about three months, 
eventually we rented a small building 
in the Memphis mid-town area. In 
January of 1971, for a couple of 
months, we worked at getting the 
place to look like a music store. After 
totally remodeling the location, we 
opened and musicians, mostly pros, 
would come around and just hang 
out. 

Lovell: Slowly but surely we tried 
to land various brand name fran¬ 
chises, but they didn’t need new 
dealers. At that time, music stores all 
over Memphis were going out of busi¬ 
ness, for one reason or another, so we 
could see there were going to be some 
changes! Soon, franchises began to 
flow like the rivers, and we bought 
everything that wasn’t nailed down. 
We began to carry keyboards, syn¬ 
thesizers, sound reinforcement gear, 
and just about everything else. It 
took us a couple of years to pay for it, 
but it was a great lesson learned. 

What was the secret of getting 
your business off the ground? 
Lawing: Nothin’ but good hard 

work. It’s no secret, it’s just that 
most people hate to face it! 

Lovell: The idea is to be active, 
especially when you are self¬ 
employed, because if you don’t make 
it happen, no one else will! You must 
take into consideration all your 
responsibilities as a store owner and 
then take care of those particular 
items, knowing that until they are 
willingly taken care of you will never 
be able to clearly see and understand 
your business. Staying in touch with 
each and every aspect of your busi¬ 
ness, such as reviewing your sale¬ 
smen’s performances, knowing your 
profit and loss statements, keeping 
up to date with your accounts receiv¬ 
able and payable, and knowing your 
monthly product sales totals. Be 
aware of what is coming in and 
what’s going out. When you’re aware 
of each aspect of your business, you 
can then weigh things fairly and de¬ 
cide what needs doing first and fore¬ 
most. Being self-employed is a make-
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RH60 RADIAL HORNS 

understandable sound. The horn pic¬ 
tured is our RH60, the midrange main¬ 
stay of the large system. We've recently 
added two new sixty degree horns to 
our line for HF and VHF projection, the 
SRH60andthe SQ60 
Some people still think that our horns 

and cabinets look a little strange, 
perhaps not realizing that at Com 
munity shape and construction are 
determined by the laws of physics, not 
marketing, packaging or the almighty 

taller than that of comparable sixty 
degree horns. Why9 Well, if a horn is to 
act as a wave guide at its lower 
operative frequencies (which it is) it 
must have a tall mouth to support the 
larger wave forms generated near 
crossover. The idea of a thin, wide 
mouthed radial may be pleasing in 
terms of packaging and handling, but 
it is a convenience that does not pay off 
in operation. Some conveniences that 
do pay off in operation are one-piece 

construction, low resonance, high 
strength-to-weight ratios and the 
meticulously executed design that 
characterizes a Community horn. 
Would you like more information? 

We recently published a catalog which 
details the performance of all Com¬ 
munity products. Already it has been 
called a must for anyone wishing to 
design a sound system on a profes¬ 
sional level. Please write or call to 
order. 

_ RESPONSE AND SPL _ _ 
RH60-A DRIVER: GAUSS HF4000 BANDWIDTH PINKNOISE: 250Hz-16KHz 

1 Watt @ 1 Meter 107.24 dB-SPL 1 Watt @ 4 Feet 107.28 dB-SPL 

-12 -7 —6 -4 -3 -1 0 +1 -1 -2 -1 -3 -5 -5 -9 -9 -9 -13 -17 

ft 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1K 1.25 1 6 2.0 2.5 3.15 4 0 5.0 6.3 8.0 10.0 12.5 16 0 KHz 

SRH60-B DRIVER ALTEC 288. 16G BANDWIDTH PINKNOISE 350HZ-16Hz 
1 Watt @ 1 Meter 108.99 db-SPL 1 Watt @ 4 Feet 105.52 dB-SPL 

-10 -6 -4 -2 0 0 0 0 0 -2 -2 -4 -8 -8 -6 -10 -12 

Hz 40 50 63 80 100 125 160 200 250 315 400 500 630 800 IK 1.25 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0 10.0 12.5 16.0 KHz 

SQ60-C DRIVER: EMILAREA. 175.16 BANDWIDTH PINKNOISE 800Hz-16KHz 
1 Watt @ 1 Meter 103.85 dB-SPL 1 Watt @ 4 Feet 102.14 dB-SPL 

-6 -2 -2 0 0 +2 0 0 0 -2 -2 -5 -12 -16 

» 40 50 63 >0 IM 125 160 200 250 315 400 500 630 800 16 1.25 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0 10.0 12.5 16.0 KH? 

Community Light & Sound, Inc. 5701 Grays Avenue Philadelphia, PA 19143 (215)727-0900 
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it or break-it situation, if you don’t 
really perform, you could go broke! 
Where do you find good employees 

to establish an efficient sales staff? 
Lawing: That’s hard to say. We've 

found them most everywhere from 
Memphis State University to the 
state pen (laughs). You just have to 
keep trying people, working with 
them, examining their particular 
talents and potentials. Most of all, 
you have to be able to fire someone 
who doesn’t want to really “work”. 
So really, you have to “hire them” 
and “fire them” and when you find a 
good man or woman, pay them well 
and offer whatever benefits you can, 
and make it worth their while! 
How do you get dedication from 

your employees? 

These meetings also help to keep 
everybody up to date on our ac¬ 
tivities. 
How many departments do you 

have? 
Lawing: Our store is completely 

departmentalized into eight separate 
shops, of which seven adjoin the 
main store. We feel that specializa¬ 
tion is where it’s at. People naturally 
feel better about going, and buying 
at, specialty shops, not to mention 
how much easier it is to run a large 
store that is departmentalized. Each 
department has a manager who is 
completely in charge of running that 
department. Inventory, displaying, 
selling, and advertising his section is 
his responsibility. Chris and I try to 
act as advisors as well as employers. 

Lovell: If you take care of an 
employee, they’ll take care of you! 
We try to let our people know, espe¬ 
cially the department managers, 
what’s going on in the business. With 
that particular policy they can have a 
clearer view of where we’re going and 
then they can lend a hand. It makes 
working easier. We get with our de¬ 
partment managers every morning to 
briefly touch base and see what’s go¬ 
ing down in each section of our busi¬ 
ness. This way it’s easy to keep 
things under control and maintain 
that overall concept. Every Monday 
night we have sales meetings and 
each Tuesday morning, before we 
open, we’ll conduct product sessions. 

Can you give us a rundown of your 
departments at Strings and Things? 
Lawing: The main store area 

displays our electric guitars, both 
stock and custom models, and is 
managed by Bill Parsley. The drum 
stand is our percussion specialty 
shop and is managed by Big Dave 
Patrick, or better known as “Drum 
Bwhana”. The guitar workshop of¬ 
fers guitar repairs and refinishing as 
well as complete custom work. Boast¬ 
ing such references as Jeff Beck, Bil¬ 
ly Gibbons, Jimmy Page, and Elvis 
Presley, it’s owned and operated by 
Tom Stinson and Tom Keckler. Our 
keyboard department displays all 
brands of electric pianos, organs. 

synthesizers, sequencers, etc. and is 
run by Allen Hester. The flat top 
shop, specializing in acoustic guitars, 
banjos, mandolins, Dobros, and 
pedal steels, is managed by Jim 
Lillard. Strings and Things’ PA and 
recording department is currently 
under construction and will consist of 
a showroom, console room, and func¬ 
tioning studio and will be opened in 
March of 1978. Our catalog depart¬ 
ment is strictly a mail order opera¬ 
tion and is managed by Beth O’Brien 
and Jim Davis. Strings and Things 
instructors is also now under con¬ 
struction. This particular depart¬ 
ment will specialize in teaching con¬ 
temporary electronic music and will 
be opened later this month. 
Do you do a lot of advertising? 
Lovell: Yes, in fact we probably 

spend too much on advertising. Ad¬ 
vertising is one of those responsibili¬ 
ties we were talking about earlier. 
It’s something that should be 
studied, examined, and put to work 
for you! We’ve always handled all of 
our advertising on our own, in-house. 
The artwork, the layout, the copy, 
everything is done in-house. Charlie 
is a three year student from the 
Memphis Academy of Art and I’ve 
had some formal instuction in art 
also. We really feel fortunate to be 
able to monitor our artwork and 
display ads so independently. 
What types of advertising do you 

prefer to use? 
Lawing: Display advertising works 

exceptionally well for us, as well as 
radio. People seem to respond better 
to ads they can see versus ads they 
can only hear. It’s most important, 
whatever media you choose, that 
your advertising be effective. Work 
with your advertising and make it 
pay and don’t hesitate to spend what 
it takes to get some response. Ads 
won’t always get immediate re¬ 
sponse, sometimes we may have to 
run an ad five or six times before it 
finally penetrates. 
Do you utilize in-store advertising 

(i.e. promos, displays, sales aids) 
much? 

Lovell: That’s really what we do 
best. We really ‘go deep’ when it 
comes to displays and overall shop 
appearance. We know no limits! Take 
our drum stand, for instance, we 
recently remodeled it in a ‘jungle 
motif,’ complete with thatched huts 
(Dave Patrick’s office), various 
tropical birds, palm trees, and astro¬ 
turf throughout. It’s a trip and we 
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SIX WAYS TO CLEAN-UP YOUR ACT 
If you play electric piano, organ, bass, 

rhythm or lead guitar, or sing —JBL K Series 
loudspeakers can make you sound better. 

Each of these high-efficiency speakers 
is specifically built, as only JBL can, to provide 

the cleanest, clearest, and best possible 
reproduction of your music. 
And that's exactly why more professional 

musicians and performers choose JBL. 
Maybe you should, too. 

I BL K-Series Loudspeakers are available in six different sizes, 
from 10" to 18" Priced from $99 to $240. 

’JBL 
GET IT ALL. 

lames B lal f>i’ blboa Boulevard. Northridge. California 91329 Sound. Inc 
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love it. So far our customers do too! 
Did you ever think you went too far 

on this tactic? 
Lawing: Yeah, the day of the grand 

opening of the drum stand, people 
literally freaked over it! They looked 
at everything but the drums. Though 
since the grand opening, drum sales 
have skyrocketed! 
What about Strings and Things' 

use of in-store promotions? 
Lawing: We work with various 

manufacturers, like ARP and Gib¬ 
son, in coordinating various clinics 
and clinic-concerts. Sometimes for 
new products, like synthesizers and 
sound reinforcement equipment, 
clinics are the only way to get things 
off the ground. We also work with 
our factory reps in training our sales 
personnel, besides product sessions 
weekly. Another activity we sponser 
is “The Strings and Things' Rock 
Band Competition Festival", where 
young bands (18 years old and 

pros that happen to be in the South. 
We clearly understand the needs of 
the amateur and semi-professional 
musician. These people make regular 
money and are many times your best 
and most dedicated customers. 
How do you get and keep your 

customers? 
Lovell: That’s easy, just treat them 

right and show respect to the people 
who finance the whole show! Your 
customers are your most valuable 
asset. Make the customer mad and 
they may never come back; treat 
them right and they’ll never go any¬ 
place else! We go out of our way to 
serve our customers. We also offer a 
money back guarantee; so if they 
don't want it, we don't want them to 
have it. 
All the various makes of gear you 

carry—how is that handled? 
Lawing: For most of the major 

brands and products, a dealer has to 
become a franchised outlet to handle 

and service the equipment. If a dealer 
doesn’t have a particular line and is 
asked for it, sometimes he'll try and 
bootleg, or trans-ship, some gear 
from a dealer who has that particular 
franchise. This practice is frowned 
upon by most manufacturers and we 
really don't care for it either! If you 
can't service it, then don’t carry it! 
Do you manufacture any of your 

own equipment? 
Lawing: Yes, we make a full line of 

speaker enclosures and racking con¬ 
soles. We also manufacture a semi-
professional light system that really 
has made a hit. We really enjoy play¬ 
ing around with manufacturing ideas 
and I am sure the future will be full of 
surprises when the time is right. 
You said earlier you offer both 

stock and custom guitars! 
Lovell: Guitars were really our 

original trip. Just about everyone 
here plays guitar well and is into 
them on one level or another. Elec¬ 
trics are what we specialize in, 
though our collection is about half 
acoustic. The guitar workshop is our 
source of never-ending, incredible, 
and truly beautiful guitar finishes. 
It’s continuously evolved into some 
kind of “electric guitar mania"! 
You mentioned that you've worked 

on guitars for various stars. How did 
you get into that? 
Lawing: As long as we’ve been in 

business we’ve been customizing and 
refinishing guitars, specializing in 
recreating various early Gibson and 
Fender finishes. Not really realizing 
how starved the country was for 
custom guitars, the word spread fast. 
Once these pros saw the guitars and 
what kind of work we were offering, 
it was all over! 

younger) compete for prizes, such as 
sound systems and recording time. 
It's a non-profit project we’ve been 
doing for five years now. Strings and 
Things donates the PA systems, and 
local studios chip in the recording 
time. All the local radio stations help 
us promote the event via public ser¬ 
vice announcements—it’s great! The 
bands are judged by local studio pro¬ 
ducers and engineers— the musicians 
really get off on it! They go crazy 
over just the thought of playing on 
the same stage that Duane Allman 
once played on! 
What about the nature of your 

clientele? Are you mainly a pro shop? 
Lovell: No, though we do serve 

most of the pros in the Memphis 
area, as well as many of the other 

46 SOUND ARTS 



Introducing a new concept 
in compact mixers. 

it took TAPCO to introduce the kina of class 
the professional audio world demands in compact 
mixers. The 6201 stereo mixer. 

The value of the 6201 begins with improved 
circuitry and an elbow-length-list of useable functions. 
Functions like a single knob Autopad® that uses a new 
differential gain control to give you far more headroom 
and a mix with lower distortion than any other compact. 
It's the pre-everything monitor send on every channel 
that makes a clean, independent monitor mix a reality. 
Balanced inputs, mike/line switcning and handy phantom 
powering result in an extremely versatile 6 channel board. 

Consider the shape of the 6201. The sloped 
control panel is designed so all pots are w thin 
comfortable reach The chassis is constructed of a rugged, 
lightweight structural foam that is 7 times more rigid 
than steel. There's convenient access to inputs and 
outputs even in rack installations. And with built in rack-
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mount adaptors, the 6201 functions perfectly in the 
studio or on the road. 

Now that we've introduced TAPCO's new 

TECHNICAl AUDIO PflODUC T> CORPORATION 

Tools of the trade 
for professionals 

concept in compact mixers, visit your nearest /' 
TAPCO dealer for a personal introduction to the / x 
6201 (stereo) and the 6001 R (monaural). Or z< 
mail in the coupon below for more infor-
mation The suggested pro net for the ' 
6201 is $529; the 6001 R is $439. ? 

* 



Sound Arts' "Industry Update" 
section is a monthly look into this in¬ 
dustry's executive and personnel 
changes, as well as an examination of 
the various activities within this 
business community of ours. Any re¬ 
leases, photos, or suggestions should 
be forwarded to Sound Arts Merchan¬ 
dising Journal, c/o Industry Update, 
14 Vanderventer Ave., Port Washing¬ 
ton, NY 11050. 

David Friend, President of ARP 
Instruments, Inc., recently an¬ 
nounced the internal promotion of 
two corporate officers. David 
Spencer has been promoted from 
Vice President of Operations, the 
position he has held since joining the 

Lexington, Massachusetts based 
firm in September of 1976, to Execu¬ 
tive Vice President. In his new capa¬ 
city Mr. Spencer will have continued 
responsibility for management of the 
manufacturing, service, and financial 
operations of the company. In addi¬ 
tion, he will also take a more active 
role in shareholder related activities. 
In ARP’s second promotion Robert 
Hoffman has been named Vice Presi¬ 
dent of Marketing. Hoffman joined 
ARP in September 1975 as Advertis¬ 
ing Manager, becoming Marketing 
Manager in October 1976. In his new 
position, Mr. Hoffman will have full 
responsibility for the company’s 
sales, advertising, public relations, 
and marketing research programs. 

* * * 

OCTATE BAND ANALYZER 
THE NEW MODEL 150 

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

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

APPLICATIONS 
• Sound system set-up 
• Noise surveys 
• Octave equalizer 
adjustment 

• Speaker checkout 
• Horn alignment 
• Room surveysand 
speaker placement 

ALSO: Active and passive 
equalizers »Other real time 
analyzers 
Dealer inquiries invited 

\a IV Call or write today: WHITE INSTRUMENTS, INC. 
xiLzAAAAX' P.O. BOX 698 512/892-0752 Austin, Texas 78767 
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Mervin Kronfeld, Vice President of 
Marketing for Nortronics Company 
Inc., has announced the appointment 
of J.D. Strand as Sales Manager for 
the company’s fast growing Recorder 
Care Division. Mr. Strand replaces 
Mike Nystrom, who has left the Min¬ 
neapolis firm for another marketing 
position. Strand’s appointment ac¬ 
tually represents his return to Nor¬ 
tronics after more than four years 
with Ampex Corporation, where he 
was Sales Engineer for professional 
recording tapes. He was a salesman 
for Nortronics Recorder Care Divi¬ 
sion between 1970 and 1973, when 
the division’s current consumer pro¬ 
duct line was in its infancy. 

♦ ♦ ♦ 
Creative Audio and Music Elec¬ 

tronics Organization, CAMEO, has 
been formed by manufacturers of 
sound and audio equipment used in 
producing electronic music for what 
is generally described as the “pro 
audio” or semi-professional music 
market. The new audio organization 
grew out of two Chicago sessions, at¬ 
tended by manufacturers who met to 
explore the possibility of organizing 
such an association to develop active 
programs for its members, dealers, 
consumers, to work cooperatively 
with other trade groups, to gather 
recommendations for standardiza¬ 
tion, market research, and product 
safety, and to amass statistical data. 
A pro tern board of directors from 
seven companies, AKG, BGW, dbx, 
MXR, Phase Linear, Tapco, and Teac 
Tascam series, was appointed. David 
Shulman, prominent attorney in the 
audio industry and a partner in the 
Chicago law firm of Shulman, Silver-
man, and Krieter, Ltd., was ap¬ 
pointed pro tem Executive Director. 
Temporary headquarters of CAMEO 
will be suite 3501 LaSalle Plaza, 180 
N. LaSalle Street, Chicago, IL 60601. 
Shulman said a meeting of all <<m-
panies interested in joining CAMEO 
will be held at the O’Hare Hilton in 
Chicago March 25, at which time a 
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board of directors will be formally 
elected, standing committees will be 
named, and bylaws will be approved. 
According to Leslie B. Propp, 

President of the American Music 
Conference, some 40 companies have 
been notified and many have ex¬ 
pressed the desire to join CAMEO. 
Propp also said that James Johnson, 
President of NAMM, expressed his 
support of CAMEO and offered to 
support the new organization. 
Shulman qualified companies who 

may be interested in joining CAMEO 
as those firms whose primary func¬ 
tion is the manufacture or distribu¬ 
tion of products under their own 
brand names sold through retail out¬ 
lets anywhere in the world. Shulman 
did say that associate memberships 
are open to the industry press. At the 
initial meeting it was decided to levy 
a $200 initiation fee on incoming 
companies to defray start-up costs. 
“At the March 25 meeting, a formal 
dues structure will be approved,” 
Shulman said. “Meantime, we plan to 
conduct an aggressive membership 
campaign among the many compan¬ 
ies that fall into CAMEO’s area of in¬ 
terest. 

Common Consumer Cuestions 
(continued from page 14) 
and a half years ago. I tried to ap¬ 
proach it from a little bit different 
standpoint. By being a guitarist, I tru¬ 
ly believe that effects either belong on 
the floor or mounted somewhere else 
with footswitches on the floor to bring 
those effects in and out. Your guitar 
should be as straight ahead as possi¬ 
ble, having control of tone and volume 
on the instrument. So I basically took 
that approach to the design of our 
‘EQ’ guitar. I thought that we should 
expand on that tone and volume con¬ 
trol and apply it to something useful 
and something that will continue to be 
for a long period of time. So what I 
started thinking about was along the 
lines of what you might find in a mix¬ 
ing console in a studio. That would be, 
basically, three bands of equalization 
that have names that mean something 
(bass, mid-range, treble) so that inside 
your mind, while playing the guitar, 
you could relate to that section of the 
instrument. The operation of those 
controls would be more of a quantita¬ 
tive statement about that particular 
frequency band. In other words, if you 
turn it one way you get more bass, and 

if you turn it another way you get less 
bass. This theory would apply to each 
band of EQ on the guitar. Everything 
I did in the design I applied to that live 
playing situation where the instru¬ 
ment really gets its ‘roadwork.’ We 
went through all sorts of methods and 
modes to get this circuit right. You 
know, there are only about 5,000 ways 
to build a tone circuit. Well, we nar¬ 
rowed it down and with the help of 
some artists like Steve Miller, Bob 
Weir, Jerry Garcia, Jim Messina, and 
George Benson we came up with our 
‘EQ’ guitar. The advantages to the end 
user of this particular type of instru¬ 
ment center around versatility. The 
guy in a bar band is able to play any 
kind of music with an EQ type guitar. 
In other words, the tones and textures 
are there for any style desired, from 
heavy metal, to disco, to country, to 
jazz. It gives the consumer/musician 
the ability to tailor his sound with one 
guitar. It really puts all that control 
right at your fingertips. 

Jeff Hasselberger 
Ibanez/Elger Co. 

Cornwells Heights, Penn. 

CIRCLE 48 ON READER SERVICE CARD 

Just one glance at the Yamaha 
P-2200 power amp tells you the whole 
story. The case, the handles, the 
whole exterior relate a single, powerful 
message - rock-solid reliability, stability 
and high performance. The P-2200 
is no hi-fi retread. It's designed for a wide 
variety of professional applications. 

Strong! With 200 watts of continuous 
average sine wave power into 8 ohms, 
you've got plenty of punch fo handle the 
high peaks essential to clean studio 
monitoring, as well as all-night cooking 
in "live" concert reinforcement or 
disco sound systems. (You can easily 

convert it into a monaural super 
amp and/or 70-volt line output capa¬ 
bility for distribution systems.) 

Silent! With a 110dB S/N ratio and 
.05% THD from 20Hz to 20kHz, the P-2200 
satisfies even the most critical ears. 

How pro can you go? The P-2200's 
dB-calibrated input attenuators and 
50dB peak reading meters are flush 
mounted. Inputs to each channel have 
XLR connectors with a parallel phone 
jack, plus a phase reversing switch. 
Speaker connectors are five-way 
binding posts that take wire or “banana'' 
P>P9s-_ , 

There's not enough room to give you 
all the facts here, so send this ad 
along with six dollars. (Please, certified 
check or money order only. No cash 
or personal checks.) We ll send you 
the P-2200 operation manual filled 
with facts. Or better yet. see your 
Yamaha dealer. 

©YAMAHA 
Musical Instrument Combo Division 
6600 Orangethorpe Avenue. 
Buena Park. CA 90620 
Write PO Box 6600, Buena Park. CA 90622 
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If you are a retailer of creative audio, 
sound reinforcement equipment and/or 

electronic musical instruments and 
accessories... 

then you and your 
sales staff should 

be getting— 
SOUND ARTS 
a continuing 
reference for 
anyone in the 

business of selling 
sound. 

Help us, Help you, 
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coupon below. 
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INSTRUN 
SOUND I 
EQUIPMENT, 
RECORDING and 
HIGH-END AUDIO 
EQUIPMENT and 
ACCESS 

If your customer is a _ 
musician, home recording MOtDOIM 
enthusiast or a soundman ... I®(ECOI»W is for him. 

Stock It...You’ll Sell It 
and He Will Thank You! 

MODERN 
(BSœimC 
Is The FASTEST SELLING 
Most Profitable Magazine 
For Any Retailer Of 
ELECTRONIC MUSICAL 
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