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ERRATAxxx
Most publications can only correct 

errors ( and we all make them ) in 
following issues. You’ 11 find some 
corrections for the preceding issue 
in this issue. But, before you delve 
into this issue you might like to know 
that we have discovered some errors 
in this issue after the pages were print­
ed. They are as follows:

Page 19, Figure 2... the equation 
should be:

1/12 2/12 4/12 8/12 2n/12
2 ,2 ,2 ,2 ,...2

Page 21, Figure 9
CA3401 will not work for IO5. It 

MUST be 4136 quad op-amp.

Page 14, Figure B 

The point labeled GNOME INPUT... 
should be: GNOME OUTPUT

Page 14, Figure C

The added Trigger J ack should appear 
as shown below;

Page 16 A gremlin has 
struck, throwing in an extra line in 
the copy for the 8782 ENCODED 
KEYBOARD that reads "digital am" 
This is only in some issues others 
have a blank line. Has the gremlin 
struck your copy? Save it as a 
collector's item’

Also on page 16.... the weight of 
the Encoded keyboard is marked with 
an asterisk (*).  The asterisk indicates 
that this item is shipped by FREIGHT, 
NOT that the offer on this unit expires 
on April 15th as does the free articu­
lator with the purchase of a Pygmy Amp.



Editorial
Wow! Has it been a year already? 

We've covered a lot of things this year 
in Polyphony, but it seems like we've 
only scratched the surface. Electronic 
music is growing so fast — not only in 
technology, but in popularity, applica­
tion, and "hands-on" experience by the 
consumer. In trying to keep up with all 
this ( and trying to keep you informed 
about it), you will notice a major change 
in this issue of Polyphony. Namely, a 
larger physical format. After that last 
issue, we realized that we couldn't get 
too much bigger before we wouldn't be 
able to print or staple the thing. So we 
hope the larger format will allow us to 
get more info to you in the most econo­
mical way possible.

Subscription renewals will be sent 
to you on an individual basis whenever 
you are due for renewal. Note that like 
everything else our price has gone up 
this year. I think that everyone will 
agree that last year you got a lot of 
information for our $2 subscription fee 
In fact, our prices for this, year would 
even be a bargain for last years issues, 
but remember that we are expanding, 
and I think you will find your new sub­
scription well worth it.

We've had a lot of people urging us 
to go to bi-monthly or monthly publica­
tion. Well, thanks for the compliment, 
but we have to run PAIA too, you know. 
If we didn't, we wouldn't have any new 
products or research to tell you about 
in Polyphony. (Isn't life a vicious circle?) 
If you do want us to publish more often, 
let me make a STRONG suggestion. 
Polyphony was originally conceived as 
an intercommunication media for you . 
We want you to share with us what you 
are doing with patches, recording, mod­
ifications, designs. In turn, we will 
share your ideas with others. Now, 
don't get me wrong. We aren't trying to 
get you guys to do all the work. We at 
PAIA will continue to write as many 
articles as we currently do; but if you 
send us more information, we can get 
an issue together faster and print 'em 
up more often. See? Out of our 2000 
plus subscribers, we have a couple of 
dozen that send us information on a 
regular basis. Additionally, there were 
about a hundred or so that wrote us once, 
or maybe twice during the last year. 
Now, I know that there are more electro­
maniacs out there than that! ! But despite 
all this raving, we may be able to sneak 
out an extra issue this year. (Assuming 
we can get back on schedule. Keep your 
fingers crossed). What I have in mind 
is possibly an issue to "empty our files" 
of small tidbits you've sent us. These 
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SEE US AT THE FAIRE! tztztz 
0 c> 01> 0 0 0

We’ 11 be there to show all those West 
Coast Computer Freaks how to inter­
face any computer to our electronic 
music synthesis equipment so they can 
program anything from simple tunes to 
full orchestrations-----And, if all goes
well, we'll be showing PAIA's own 
micro-computer prototype, designed for 
but not limited to electronic music 
applications (the price will knock you 
over).

We'll also have our full line of 
Electronic music devices there to demo 
so don't miss your chance to talk to 
Marvin and John and receive your 
personally conducted demonstration 
of PAIA equipment. Get the low down 
on the future of Electronic Music.

See us at the Faire.

San Francisco Bay Area-where it all started—finally gets its act together.
7,000-10.000 PEOPLE ■ 100 CONFERENCE SESSIONS ■ 200 COMMERCIAL & HOMEBREW EXHIBITS 

2 BANQUETS ■ SPECIAL INTEREST SOCIAL CENTERS
San Francisco Civic Auditorium, Northern California’s Largest Convention Facility

★ ★ ★ ★ april 15-17, 1977 • san francisco ★★ ★ ★

Editorial
.............. continued from page 3

would be things I was saving in hopes 
of working into a larger article, or 
comments that didn't seem to fit in 
with what we were trying to accom­
plish at the time, and so on. Per­
haps we can just type them all up, 
print them and get them out to you 
so you could see if there was any­
thing you might be able to use. What 
do you think? Would you be interest­
ed in one of these "free for all" 
issues? x

I mentioned earlier about getting 
back on schedule. What can I say 
except "Sorry about the delays". I 
mean that" Prior to the last issue, 
our printing and production depart­
ment was down while we were moving 
it to a larger more efficient location. 
Now, with this issue we are working 
on the changes to a larger format. 
Hopefully, we can go full steam on 
pumping out the issues for 1977. So 
bear with us.

Thank you all for your support 
in 1976, I hope to see you all again 
this year.

- Marvin Jones, Editor. -

letters;
ECONOMY vs. QUALITY

To PAIA (especially the users),
From the way PAIA has appeared 

over the last few years, it looks as if 
they really are trying devilishly hard 
to produce quality at minimal cost, It 
is often the case easier to design and 
produce electronic equipment using pre- 
established "algorithms" for various 
circuits, than to try and achieve like 
results using less elaborate methods. 
The people at PAIA demonstrated this 
point with their VCO designs lately. 
VCO's in my opinion have to be one of 
the most critical components in a sys­
tem. fractional deviations from S/H 
circuits and VCO’s can be readily heard 
by the average musician/purist.

But somehow I get the feeling that 
PAIA is playing the economy route too 
well. For people like myself who per­
form mostly in real time, little things 
like 3-octave keyboards can be irritating. 
I feel a larger keyboard, say 5 octaves, 
could eliminate reaching for the pitch 
knob for drastic scale changes. Poly­
tonic keyboards would be interesting 
enough, but their total impact could be 
realized through a larger keyboard. By 
now, most of us have become comfort­
able tracking several oscillators and it 
would be ideal if this ability could still 

be incorporated into the polytonic system 
(rather than having two separate keyboards). 
This is where economy and versatility 
come to battle. On the one hand you have 
the people able to produce these electronic 
wonders, and on the other one users/ 
buyers who may or may not be offended 
by the price of the final product. This 
applies not only to keyboards but for 
everything else as well. I feel that users 
shouldn't swoon when they see prices on 
individual kits that would normally accom­
pany entire package systems.

Perhaps if enough users get demand­
ing enough, PAIA will have no choice than 
to satisfy these perfection!st-related 
whims of incomparable versatility and 
quality.

Sincerely,
Michael N. Levesque

WANTED- BASIC ELECTRONICS

Dear Sir,
I read the third Polyphony the same 

day that it came and let me tell you that 
the whole thing is great. The format is 
better in every issue so keep the mag. 
on & out of the press.

I was thinking of something that I 
forgot to put in the questionnaire. I 
think if you can add a special section 
that deals with how those new keyboards 
& black boxes work, and perhaps a sec­
tion like the one of music theory, but 
instead of music write about the ABC's

........ continued.........page 7
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SPOTLIGHT

R. W. BURHANS
OHIO UNIVERSITY 

ATHENS, OHIO

Ralph Burhans is a research 
engineer and lecturer at Ohio University’s 
Dept, of Electrical Engineering - where 
he conducts one of the country’s few 
courses on the design of electronic 
musical instruments. PAIA Gnome and 
2720/A packages as well as equipment 
from ARP and other manufacturers are 
used as both "hands-on" instruments 
and design examples in this seminar.

Ralph’s critiques of PAIA products 
have in the past been an invaluable 
asset in product improvement.

Readers of technical journals such 
as the Journal of the Audio Engineering 
Society will recognize Ralph as a 
constant contributor. His past work 
has included the development of the 
"Petite Clavichord" and timbre box; 
and amplification/filtering system that 
maintains the character of the distinct­
ive clavichord sound while allowing it 
to produce sound levels consistent with 
its performance with other instruments.

His work in the digital generation 
of audio waveforms resulted in the 
DIGIVOX n, one of the few entirely 
digital musical instruments ever 
designed.

Ralph's current interests involve 
him in the design of extremely low 
cost electronic navigation systems 
ranging from Loran to Very Low 
Frequency Omega receivers.
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CONVERT YOUR 
PYGMY INTO 
AN ELECTRO-LARYNX

By Marvin Jones & Jim Fleming

They've been around for quite a 
while now — about six years. Iron 
Butterfly and Steppenwolf used them. 
Todd Rundgren used one on "Breathless” 
and "Range War”. But the two people 
who finally sold the public on these were 
Joe Walsh ("Rocky Mountain Way”) and 
Peter Frampton ("Show Me The Way" 
and "Do you Feel Like We Do"). Yes, 
I'm talking about those gizmos with a 
rubber tube that you stick in your mouth 
so your guitar ( or other instrument ) 
sound comes out of your mouth and you 
can say words with your instrument. 
Any of you who have been stricken with 
this fever and checked into prices on t 
these units probably changed your mind 
rather abruptly. But, yes, dear friends, 
PAIA has once again broken the price 
barrier with a $5. modification kit which 
can be installed on the PYGMY to con­
vert it into a voice processor for elect­
ric instruments. The modification kit 
includes a replacement speaker bezel 
which concentrates the sound from the 
speaker and emits this higher pressure 
signal from a small hole. The sound 
pressure is fed into a 6 foot length of 
rubber hose which terminates in one's 
mouth. Thus, audio signals fed to the 
input of the Pygmy are accoustically 
deposited in the human resonant cavity 
most suited for formant processing.

FURTHERMORE, we have a special 
deal for those of you who haven't gotten 
6 

a Pygmy yet. During February & March 
of 1977, if you buy a Pygmy we will 
include the Electro-Larynx modification 
free. Now really — where else could 
the average George Leroy Tirebiter 
find such a fantastic deal on such a nifty 
development of modem space(d) tech­
nology?

Seriously, this device is a lot of fun 
to work with and mechanically easy to 
operate. As with any type of unit that 
radically processes a signal, artistic 
control will be the hardest factor to 
master. Too much of an effect can ruin 
its impact.

In use, the free end of the rubber 
tube should be taped to a microphone such 

that the end of the tube is about 3 inches 
beyond the mike. When the talking effect 
is desired, the tube is placed inside the 
mouth, and the sound is picked up by the 
mike and amplified on the PA. Only 
certain phonetic sounds can be produced, 
and some sounds ( like b, m, t, and 1 ) 
will sound about the same. Try not to 
use your own vocal cords, and avoid 
using your breath for such sounds as 8, 
P, or K. This is a good way to make 
your soundman an enemy. Work with 
the unit a lot to gain better understanding 
of what can and can't be done. Try say­
ing as many words and sounds as possi­
ble. You'll soon get the hang of it!

When used in a performance situation, 



your guitar signal will need to be "split" 
with a Y cord so it can be fed to both the 
Pygmy and the larger stage amp. The 
Pygmy should be set near maximum 
volume. This will produce a lot of 
distortion, but the high order harmonics 
of the distortion greatly increases the 
intelligibility of the talking effect. Also, 
most performers will want some meth­
od of eliminating the stage amplifier 
when the Pygmy Electro-Larynx is 
being used. This will avoid having the 
talking effect "masked" by the higher 
volume amp signal. The easiest way 
to achieve this is illustrated in figure B. 
After the guitar signal is split, the line 
going to the stage amp is first fed through 
a volume pedal such as the PAIA/De Ar- 
mond #1600. In this set-up, sound will 
continually be fed from the tube on the 
Microphone, but the tube is pointing away

LETTERS
..................continued from page 4

of electronics. (My weak points are the 
transistors & CMOS, not to mention the 
TTL & micro-processors; I don’t have 
anything about them - I mean books).

That’s all friend, 
Guillermo Santiago

COMMENTS QUESTIONS

Dear Editor:
I have a bunch of opinions and 

speculations in response to John's 
column on digital keyboards in the 
1/76 Issue of Polyphony.and some 
questions that I would like answered 
about PAIA synthesizers.

I am a computer programmer (for 
money) by day and a musician (for fun) 
by night, so for me the most interest­
ing idea in John's column was the idea 
of programming a digital memory to 
play music. I have programmed a com­
puter to play music, storing bits in 
magnetic core memory and picking up 
the Hertzian waves caused by magnet­
izing the cores on a radio. I used two 
words for each note: the first gave the 
pitch (number of machine cycles before 
a bit is stored) and the second gave the 
duration of the note (number of times 
through the pitch loop - which varied 
for different pitches for the same dur­
ation). The most tedious part was com­
ing up with the numbers to put into those 
two words for each note; that is, pro­
gramming the tune. If the computer 
were larger and had a console type­
writer I could have written a routine 

from the mike and should cause no pro­
blem. When working with the talking 
effect, try running the instrument 
through various types of processing 

prior to the Pygmy Electro-Larynx.
You may end up with a wa-wa voice, or 
an echo voice, or any number of com­
binations. Have fun with this one!

to accept some sort of typewriter input 
and calculate the pitch and duration 
from that. But what sort of input?

The problem in programming will 
be to come up with an operating system 
analagous to a compiler (like Fortran) 
for a composer to use in entering a 
composition into memory. However, 
by the time Fortran was invented, 
mathematics had a very extensive, 
precise notation easily adaptable to 
computers; this is not the case with 
music.

For programming a composition we 
need at least the following parameters 
for each note: pitch, duration, articu­
lation, and intensity; or, instead of 
intensity for each note, phrasing over 
an entire phrase, which would be easier 
for the composer to work with. This is 
the minimum for piano and organ works 
up to the beginning of the 20th century; 
other instruments have even more 
parameters (vibrato and others); mod­
ern music can accomodate all these 
parameters and more besides.

What would I like to see in program­
mable synthesizers? Well, for a start, 
a machine that can play existing pieces 
of music that are unplayable by humans 
(some of Paganini's violin music, for 
example) with the same "warmth", "ex­
pression", "dynamics" or whatever that 
a human would use in playing them if he 
could. (I know that the words in quotes 
are not defined or even completely un­
derstood, but hopefully we will discover 
how to give a reasonable facsimile of 
them as we go along). Such a machine 
would make it possible for composers 
to write anything at all, playable or un­
playable without any more work than 
would go into writing a piece with con­
ventional orchestration.

Music like "Switched-On Bach" is 
nice but impractical when you have to 
spend 400 hours to produce what a few 

instrumentalists could do better after 
10 hours of rehearsals.

Anyway, if we can ever understand 
just what we want from an instrumenta­
list clearly enough to be able to notate 
it precisely on paper, the programmable 
synthesizer will do for composers what 
the computer did for engineers, scien­
tists, and clerks.

Changing the subject sideways, 
slightly, here's what I would like to 
see in ordinary synthesizers (and I'm 
surprised that no one has built it yet): 
Mainly, a pedal keyboard for bass lines. 
Preferably a 32-note organ style key­
board. It would not have to be polytonal. 
However, it would be expensive. The 
Shober Organ C ompany of New York offers 
32-note pedal clavier kit for $276. 50 
and that's just the wood parts, no elec­
tronics. In my opinion, the most prac­
tical real-time-oriented large scale 
synthesizer would be one modeled on the 
electric organ, with a pedal keyboard 
for bass lines and occasional melodies 
(when your right hand is busy changing 
patches), one or two five-octave mono­
phonic keyboards and at least one poly­
tonal keyboard for accompaniment. This 
would give the synthesis! a start toward 
becoming a self-contained live perfor­
mance musician (like a pianist), but he 
would still need: 1) something analagous 
to an organ's combination action for in­
stantly switching from one patch to an- 
perhaps a matrix switchboard like the 
Putney synthesizers, 3) sequencers for 
automatic accompaniments, or a program 
memory for large-scale accompaniments, 
and (most important) 4) more technique 
than Virgil Fox just to be able to handle 
it all and make it sound like something 
you would want to hear.

Maybe I'm dreaming, but it's fun.
Mark Lutton
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PROGRAMMABLE DRUM SET
John Simonton

It’s fascinating, the way the devel­
opment of some products is a struggle 
from beginning to end, while others 
seem to almost design themselves.

This programmable drum unit is an 
example of the latter. In retrospect, it 
seems to be an amalgamation of effort­
less insights and serendipitous "discov­
eries” that all came together with such 
perfect timing that the product itself 
just sort of spontaneously appeared. No 
Sweat.

And, best of all, now that it's design­
ed I discover new things that it can do 
every time I play with it.

But, this is getting ahead of myself. 
First I ought to tell you what it does - 
and more importantly; why it does it. 
You're really going to like this one.

As I see it (and I've designed these 
things before so I certainly have a right 
to an opinion) past percussion units have 
had three major failings:

1) They do the same thing again and
again.

2) They do the same thing again and 
again

3) They have no provision for unusual 
time signatures.
Are you surprised that the first two 

are the same? I was. I'm talking about 
two different "sames though. Let me 
explain.

The first same is that other than 
choosing very generalized and idealized 
"classic” rhythm patterns, you have no 
control over the percussion score that 
is generated. Every time you punch up 
"tango" it's going to be just like the 
last tango. Programmability is the 
obvious key here. You can produce as 
many different tango's as you can dream 
up.

The second same is that the same 
pattern repeats, at best, every couple 
of measures. Real music isn't played 

like this. In real music you've got 
intros and bridges and jazzy stuff like 
that. This unit takes care of that by 
giving you a BRIDGE key. When this 
control is activated, instead of repeat­
ing the same pattern again, the unit 
switches to a separate pattern and 
repeats it as long as the bridge key 
is activated. When the bridge key is 
released, the unit shifts back to the 
first pattern and begins playing it 
again. I should mention that the shift­
ing from one pattern to another hap­
pens automaticly only at the repeat 
points (the end of the pattern - more 
details on this shortly), but it can be 
"forced" to happen anytime.

Every rhythm unit plays 2/4 and 
4/4 times with no problems. The ones 
that are worth anything at all also in­
clude a couple of 3/4 or 6/8 things too. 
But, I don't know of a one that has pro­
vision for even 5/4 time - and as
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"unusual" time signatures go, that one's 
pretty common. This new unit can be 
programmed for any conceivable pat­
tern, no matter how strange the time 
signature.

Earlier I said that serendipity was 
a major contributor to this product and 
here's what I had in mind. All of the 
labeled squares that you see on the 
control surface are non-mechanical 
touch switches. Even the slightest 
touch activates them (the touch switch­
es will be analyzed in the next issue, 
but we're not going to be concerned 
with the circuitry now, only the oper­
ational details of the entire unit). The 
design of these switches was purest 
dumb luck.

Let's talk about concept for a 
moment.

Inside the unit are drum circuits, 
logic and 256 eight bit words of semi­
conductor read/write (RAM) memory. 
Each of these words represents an 
"event" that was, or will be, program­
med. When the unit is playing a pat­
tern back a clock whose ^peed is 
adjusted by the TEMPO control causes 
a counter to step through the events. 
Whatever is recorded at each event is 
going to happen. What's recorded can 
be one of three things; a drum beat, 
a rest, or an instruction that causes 
the circuitry to go back to the begin­
ning of the pattern and repeat it.

256 events is a lot of memory for 
a thing like this. Too much, in fact, 
if it represented only a single pattern. 
It doesn't. It represents 4 different 
patterns, each of which can be up to 
64 events long. The 4 different pat­
terns can be further broken down into 
two 64 event "scores" each of which 
has an associated 64 event "bridge". 
The slide switch labeled SCORE 1/2 
allows you to select either score for 
programming or playback.

Let's say that we want to program 
a pattern:

The first action would be to touch 
the RESET pad. This resets all of 
the internal circuitry and will in gen­
eral be the first step in doing anything.

Select which of the two patterns 
(SCORE 1/2) you are going to record 
and set the slide switch accordingly.

Press the PROGRAM push-button 
and observe that the PROGRAM LED 
lights indicating that you are in the 
program mode.

Now the DRUM pads are activated 
in turn to produce the desired rhythm 
pattern. And remember that most 
musically interesting rhythm scores 
will have as many RESTs as drum 
sounds. When you reach the point at 
which you want the pattern to repeat, 
touch the REPEAT pad.

The setting of the TEMPO control 
during programming is not critical, 
but leaving your finger on any DRUM 
pad will cause that drum sound to re­
peat at the TEMPO rate. This also 
causes that drum sound to be recorded 
in successive events in memory.

Programming a BRIDGE is essen­
tially the same as programming a 
SCORE, the only difference is that you 
have to get the unit into the BRIDGE 
mode (as indicated by the BRIDGE LED) 
by touching BRIDGE and RESET before 
pressing the PROGRAM button.

Playing back a score is simply a 
matter of setting the tempo desired 
and touching the PLAY pad. When you 
get ready to play the BRIDGE pattern, 
touch the BRIDGE pad and at the next 
REPEAT event the unit will automatic- 
ly shift to the bridge, play it, and then 
shift back to the main pattern. If the 
BRIDGE pad is continuously touched, 
the bridge will play continually.

All of that would be plenty neat by 
itself, but there's more................

You don't have to start playing 
with the main score, you can treat the 
bridge as an intro by putting the unit 
into the BRIDGE mode and touching 

PLAY. When the end of the bridge 
pattern is reached you will automaticly 
shift to the main score.

You don't have to let any pattern 
go to completion, touching the RE­
PEAT pad at any time will cause the 
drum set to go back to the beginning. 
If the BRIDGE pad is touched at the 
same time as REPEAT, you will go 
to the beginning of the BRIDGE. This 
opens up enormous possibilities for 
having programmed rhythm patterns 
that seem to never repeat.

You don't have to play a score 
back at a fixed tempo. Touching the 
REST pad causes the drums to play 
at the TEMPO setting (without being 
"locked" into PLAY mode). Tapping 
the REST pad causes the drums to 
play at the tempo of the taps. The 
unit has an external Synch input, so it’s 
tempo can easily be governed by an ex­
ternal clock ( a sequencer, for example).

The two programmable scores that 
you have available don't have to be en­
tirely different, they can be part of the 
same score and judicious use of the 
SCORE 1/2 slide switch will allow for 
switching back and forth between the 
two parts.

If you' re beginning to get the idea 
that this unit is an extremely versatile 
device, I think you're right. It's not 
going to replace a living percussionist 
(a good one anyway) but it does come a 
lot closer than anything else that I 
know of.

The programmable drum unit is 
battery powered and runs off of 4 " AA" 
size pencells and a single 9 volt tran­
sistor battery. The nine volt battery 
supplies bias to the noise source in 
the snare circuit and should have 
essentially shelf life. The pencells 
should be good for about 20 hours of 
intermittent operation.

continued..........page 31................
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FUNDAMENTAL MUSIC NOTATION

Part II... TIMING
By Marvin Jones

In writing or determining the 
timing used for a musical piece, sev­
eral factors are involved interactively. 
The physical shapes of the notes repre­
sent timing of the notes in relationship 
to each other. A time signature given 
at the beginning of a piece gives a full 
beat to one of the note shapes. And 
finally, a beat frequency is stated 
either by number of beats per minute 
or by a term or phrase representing 
a certain range of beats per minute.

PHYSICAL SHAPES OF NOTES 
AND RESTS are shown in figure A. 
Each of the notes or rests are equal 
to two of the units on the row below. 
For example, a half note is equal in 
duration to two quarter notes. Or, a 
quarter rest is equal in duration to 
two eighth rests, and so on.

DOTTED NOTES are 50% longer 
than standard notes. For example, 
a dotted half note is equal in duration to 
three quarter notes, or a half note and 
a quarter note. Dotted rests are not 
used. If you wanted a rest equal in 
duration to a dotted half note, you would 
use a half rest followed by a quarter

Dotted Notes

Figure B

A BEAT is a unit of musical time. 
When using a metronome, the ticking 
of the metronome represents the music­
al beat. Any of the note values can 
occupy a full beat, and this information 
is specified in the time signature at the 
beginning of a piece.

A BAR-LINE is a vertical line 
drawn on the staff to divide the music 
into measures.

A MEASURE is a fixed number of 
beats of music which occurs between 
two bar-lines. The fixed number of 
beats will be stated in the time signature 
of the piece.

A DOUBLE BAR-LINE is used to 
divide major sections of a composition 
(such as dividing themes, or composi­
tional styles. A double bar could be 
10

Figure A

Physical Shapes of Notes and Rests
Notes Rests

o
J J

Whole

Half — —

J J Quarter ?

J J Eighth -J

J Sixteenth

Thirty second y

used between an introductory fanfare 
and the beginning of a waltz, for ex­
ample. ) A double bar is generally used 
at the end of a song.

TEMPO is the speed at which a 
composition is to be played. A specif­
ic frequency can be stated at the begin­
ning of the song, written above the 
staff, such as i = 60MM. This indica­
tes that a quarter note will occur 60 
times per minute. MM stands for 
Maelzel's Metronome.

The second method of tempo indi­
cation is slightly more popular, and 
in my opinion, more artistic. This 

method uses standard Italian terms 
to indicate approximate range of tempos. 
This allows for more expression or 
interpretation by the performing artist. 
The most standard terms are: (from 
slowest to fastes) largo (broad), lento 
(slow), adagio (at ease), andante 
(walking), moderate (moderate), 
allegro (fast, cheerful), presto (very 
fast), prestissimo (as fast as possible). 
These terms will normally be found 
written below the staff at the beginning 
of the piece, and throughout the song 
wherever speed changes are required.



TIME SIGNATURES are composed 
of two numerals stacked one above the 
other, and written directly on the staff 
after the key signature at the beginning 
of the song. The upper number states 
the number of beats in a measure, while 
the lower number signifies which note 
style occupies a full beat. 2/4 represents 
two beats per measure with a quarter 
note lasting one full beat. 3/8 represents 
three beats/measure an eighth note get­
ting a full beat. Two abbreviations are 
commonly used in time signatures. One 
is C which represents 4/4 timing (often 
called Common time). The other is C 
which means cut time (or Alla breve) 
and represents a 2/2 time signature.

Examples of several time signatures 
are shown in figure E. Several measures 
of music with the beats indicated by the 
arrows under the staff are illustrated.

When you finally get down to writ­
ing out your music, there are several 
points which may make your job easier.

FLAGS OR BARS? When several 
consecutive notes have flags (eighth, 
sixteenth, etc.), those notes within 
full beats can be barred to eliminate 
drawing a lot of flags. Also, this 
allows the performer to more easily 
see what notes fall in what beats.

STEMS - UP OR DOWN? To 
avoid wasting manuscript space or 
interfering with adjacent staves, notes 
written above the middle of a staff 
should have their stems turned down 
and connected to the left side of the 
note body. The major exception to this 
rule is that when a group of barred notes 
contains both high and low notes, all stems 
should be in the direction that the majority 
of the notes would normally use.

WHOLE RESTS can be used to sig­
nify a whole measure of rest regardless 
of the number of beats per measure. For 
example, a whole rest in 3/4 time occu­
pies 3 beats while a whole rest in 7/8 
time can last 7 beats.

EXTENDED RESTS - When writing 
out separate musical parts for separate 
performers, it is not uncommon for one 
instrument to have several measures of 

rest while the rest of the performers 
continue. In this case, rather than 
writing measure after measure of whole 
rests, the total number of measures 

rest can be indicated in one measure to 
save space.

continued page 12
11



Repeating Phrases

Repeat the entire song.

Only the last half is repeated.. In this case:
H . 1

In this example:

Figure K

MUSIC NOTATION. . . . . . . . . . . . .

SINGLE MEASURE REPEATS are 
useful where a specific note pattern in 
one measure is repeated in two or more 
consecutive measures. Only the first 
measure of the pattern need be written 
out. Single measure repeats are then 
used until the pattern is to be changed. 
The "Oom-Fa, Oom-Pa" bass line 
shown below is a perfect example.

REPEATING PHRASES is signified 
by colons inside double bar lines. There 
should be a double bar prior to and fol­
lowing the phrase to be repeated, unless 
the repeat is to start at the beginning of 
the piece.

A TIE is used to show that a note 
is to continue longer than allowed in 
any one measure. For example, if a 
note is to be held for five beats, but 
you are only allowed two beats per 
measure, you will need to tie two 
half notes and a quarter note together 
as shown.

A SLUR is used when you want to 
tie two different notes to fall within 
the same envelope. The first note is 
played as usual and at the proper time 
the pitch is shifted to the next note 
without rearticulation or any silence 
between the two. This should not be 
confused with portamento or glide, as 
the pitch change is an instant one. On 
a synthesizer, this would be accom­
plished by pressing the second note 
slightly before the first key is released, 
thus preventing the envelope shaping 
from resetting and refiring.

By now, you should be able to fairly 
accurately notate your music — at least 
well enough to jot down your musical 
concepts until you have a chance to fully 
develop or record them. In future arti­
cles we will "put the frosting on the cake" 
by discussing common methods of indi­
cating expression and variables in your 
music.

-30-

NEED PATCH CORDS OR BLANK PANELS ?
Never enough patch cords around?

Have an extra set on hand for those 
elaborate patching situations.

Patch Cord Kits consist of 15 ft. of 
cord, 16 audio and 24 voltage connectors.

Patch cord kit..............................$7. 95 ppd.

When you're customizing a system 
it is enevitable that at some point you're 

going to need a panel either to fill in 
an odd space in your cabinet or to mount 
the controls for a home brew module.

As you may have noticed our 2720 
and 4700 series module panels have a 
slightly different finish. Please specify 
which series panel you want when ordering.

Single width ... BP-1 .... $1. 50 ppd.
Double Width.. BP-2 .... $2. 00 ppd.
Triple Width.. BP-3 .... $2. 50 ppd.
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