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Following is an outline of a "Basic Performance Patch"
which I designed for a Buchla Series 200 instrument, and a brief
description of some of the musical ideas that evolved as a result

of working with this patch.

For the sake of clarity, I give each of the musical ideas 8
distinct and descriptive neme: "Keyboard Rotations," "Melodic-Rhythmic
Reliefs," "Vertical Sequencer," and "String Patch." The first three of
these are concerned primarily with permutations of given ordered sets
of pitches, accomplished either by means of the sample and hold of the
polyphonic keybosrd, or by means of a matrixing of the sequencer rows
by the AFG: (Multiple) Arbitrary Function Generator. The "String Patch"

illustrates a completely different use of the AFG.

Also given'are step by step examples of how to go from one of
these ideas to another in a performance.situation. These are only rough
maps, but they do‘illustrate the characteristic facility for musical
metamorphosis that the instrument possesses; and they also show the kind
of playing technique that one has to develop for live performance. ¥n
the practiced performer, a kind of instinct comes into play, and making
a transition from one musical idea to another is almost a matter of

rgflex ~- and somewhat difficult to describe in detail.

-~

Also given are s few techniques for rhythmic improvisation,

. which I generally keep for the "climax" of & performance, aud some

techniques for discrete spatial rhythms.



I find that the best performances combine the competence of

———. ey

pre-planned and well-rehearsed playing with the magic of being able to

follow one's inspiration when inspired by the audience and the moment.,

To do the latter, a performer must be femilier with his patch to the

point of not having to "think twice" (at least not more than once)

about what effect or series of consequences will be produced by a

given action.
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The "Basic Performance Patch": outlined describes the
fundamental signal and control voltage routing for a patch which I

have used in performance. The following is & general survey of
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features of this patch and the considerations taken in designing it.

£

The signal sources are primarily two oscillators, with a
third oscillastor available for the part of the performance called
"Keyboard Rotations" (described later), and e white noise source
-used mainly in the percussion improvisation. One of the frequency
control voltage inputs of each of oscillators 1, 2 and 3 is controlled
by the keyﬁoard -- all tuned in unison, diatonically. Oscillators

1 and 2 are also frequency controlled by the AFG 248-1602 outputs
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1 and 2 respectively, so that the limited range intervals are octaves,

These two oscillators are also controlled, via the AFG "external"

mode, by the 246 16-stage sequencer.

The AFG in "external" mode end the sequencer are a powerful

combination for pitch control. First, the AFG allows quentization
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of the sequencer voltages via the "quantize" mode of the AFG, for easy
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setting of pitches. Note that the first stage of each sequencer row

is set at the lowest note of the row, or "0" volts, to provide a tuning
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conveniencé as well as a sﬁopping position in order that the keyboard
\ v
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can teke over & sole pitch controller. (To take advantage of this, a
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~ single pulse from the subsection of the keyboard can be assigned to

both stop the sequencer and select stage 1,) Second, the AFG allows &

* - See Diagram 1
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totally flexible matrixed access to the sequencer voltages,
horizontally, vertically, and obliquely, and the rows have been
designed with that consideration: to work in any direction and
combination, ﬁelodically, harmonically, and contrapuntally,**
Third, the AFG allows instant ocﬁave transposition of any row or

any part of any row.

The rhythmic possibilities of this combination will be

discussed later..

All of the oscillators are routed directly to a matrix mixer,
oscillators 1 and 2 detouring as well through a frequency shifter.
At times in the performance when oscillators 1 and 2 are tracking at a
unison or an octave, £he frequency shifter provides a timbral enrich-
ment, as in the "String Patch," for instance, which we will look at
later. At other times, non-harmonic sonorities are produced, which
I use percussively., (In some cases, I can get an immediate cue as to
whether the two oscillators are on the same stége of the AFG, being
able to display visually only one at a time, because of the dramatic

difference between shifted unisons or octaves and any other intervals.)

All of the signals are routed through a matrix mixer for
distribution to any of three filters or no filter. Since the filters
are tied to gate positions, selection of a filter also selects a gate.

The envelope control for the gate is a quad V.C, 284, In a performance,

¥% - See Musical Illustration 1.



I choose freely among trigger sources for each envelope by having at

least three banansa patch cords already plugged into the pulse input,

~and then making the connection to the pulse output of the AFG,

sequencer, or kéyboard -- or looping back to the envelope pulse output
-- depending on the needs of that part of the performance. In general,
with this patch, I use the ﬁulse outputs of the AFG series 1 and 2
because of the rapidity with which they can be programmed or "played,"
aﬁd because of the rhythmic possibilities and combinations available.
Sometimes no en#elope is used, the gate simply opened. For quick
va*iation of the envelope, I bridge all of the control voltage inputs
and route an offset voltage ffom the 256 Adder (which gives me the
option of adding in other or varying control voltages as well). This
one offset voltage ailows me variously to shrink or expand any envelope
very quickly in a performance, the direction and smount individually

controlled by each of the four control voltage input knobs.

\

Finally, the signals are routed to a spatial locator and then
out to-four amplifiers and four speakers. (Use of a vo}tage-controllea
reverb is optional.). I consider the spatial characteristics -- where
a sound is placed and the way it moves -- to be an integral part of the
music, end I plan and "play" the space of eech part of the performesnce.

In the future, I expect that this will be one of the most refined

~ aspects of electronic music; but given the present state of electro-
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acoustics and the deficiencies of performance halls in this regard,
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I find it most effective to use clearly delineated types of spaces

such as the following:

1.

A continuous curved space. I use a slow continuous
curved space for the "String Patch," the arc related

to the "bowing" envelope.

A discrete spatial rhythm. (Please see the graphic
description.) In this type of space, the sound comes
very precisely from one speaker st a time, the duration
in each speaker precisely controlled. Two features of
this type of space are: firstly, continuous tones cen
be given rhythmic impulse defined soiely by.spatial
placement (I use this with sequencer Row A alternate,

for instance, where there is little melodic rhythm);

and secondly, there is no masking effect for the audience
since the sound is completely in only one given speaker

at a given instant,

A random discrete location. In percussive passages, 1
route the trigger pulses to a 265 stored random voltage
source pulse input and drive the X and Y C.V. inputs

of the 227 with the resultant control voltages.

A continuous random space. Use the 265 continuous random

voltage source.



5. Any combination of the above. I think of these as

spatial phrases or sentences, and find the 257 Dual

” Control Voltage Processor very useful,
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Diagram 1

BASIC PERFORMANCE PATCH
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MELODIC~-RHYTHMIC RELIEFS (or "Prism Melody")

" (Diagram 2, Musical Illustration 2, Example 3 on tape * )

Although & single row of 16 ordered pitches is the basis for
this idea, the constant shifting of emphasis as it moves along creates
an "aural illusion" that conceals its simple origin. A constant pulse
is the basis for the rhythm, and larger rhythmic units are created by
timbral emphasis and registral displacement. In some ways this
musical technique is related to serialism; however, it was actually
bbrn from the seemingly inewitable consequences of an Arbitrary

Function Generator meeting a Sequencer.

AFG Output 1 (Osc. 1) is set on External Row A (alternate) at
:+0 range. (Usually I would give this simple alternation of pitches a
"spatial rhythm" by routing the pulse output of the 246 to the 265
stored random voltage input, and the 265 output to a spatial locator.
Or I might give it a more discrete and regular rhythm by using a 264
Semple and Hold and a small sequencer, as described in attached ‘

Diagram 5.)

. AFG Output 2 (Osc. 2) is being strobed by the sequencer pulse,
and with an external control voltage from the 265 Uncertainty Source
such that a new stage of the AFG is jumped to with each pulse. By

driving the AFG in "strobe" mode, I free the "Interval time" output

o i =
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to be used fof ;fher than timing control, in this case, for waveshape
control. Since all of the AFG voltage sliders except the first one
are set at External Row B, AFG 2 will be for the most pért looking at
8 regularly recurring pitch sequence: no matter which stage is
strobed to, AFG 2 will see the next pitch of Sequencer Row B. But
other variables can be individually programmed at each stage, such as
octave transposition, waveshape, or output pulse, resulting in
registral, timbral, and rhythmic veriations upon the given pitch
sequence. The effect is to produce an illusion of several lines going

on at once, each one with its own perceived continuity.

- *¥ - (The tape example includes & white noise "click track" and

gated/filtered white noise on the 1lth pulse of the sequencer.)
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Musical Illustration 2

timbral, registral

MELODIC-RHYTHMIC RELIEFS
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THE VERTICAL SEQUENCER

(Diagram 3, Musical Illustration 3, Tepe Example 2)

This idea is also the product of the AFG and the Sequencer.
The four pitéhes at each stage of the sequencer are arpeggiated by
the AFG, which then advences the sequencer to its next stage, and so
on. This produces a regular hermonic rhythm and a musicai texture

characterized by an interweaving of melodic lines.

The External Output Voltage Levels of the AFG are distributed

among Rows A, B, C and D at various octave levels.

A series.2 pulse is programmed at stage 16 of the AFG to

advence the 246 Sequencer. (The pulse "2" output of AFG 1 is patched

_into the "advance" input of the sequencer.)

AFG 1 is driving AFG 2 from its "all pulse” output. At first
the two AFG output units track the 16 stages in unison. Then AFG 2
is manually advenced to separate from AFG 1, producing & distinctly

separate voice,

At each pass of the 16 stages, a different set of four pitches
from Rows:A, B, C and D of‘the sequencer will be played at various

transpositions resulting in a harp-like melodic-harmonic texture.

Feel free to change the limited ranée switches and the output
voltage sliders to different external positions, or to manually advance
the AFG 2 output in order to bring out different melodic contours in this
texture.

- 10 -



VERTICAL SEQUENCER

-
~

g -
- 3
= " ~
-~
.
- i




A3PN20028 WO ULIFA

{ 2" ”
*

g - :

6Oy b3 O

q . .

QM dm.ozm%m.w W2 .@
° ’ cC & o [] o - 0 o.. o ¢ N ﬂo (\ 0 . . M
M | . L T R i
i pome i g R e C Y
S ;. (vysef ) :
R Y X p—— |
a
> . _. ? N . < | ’ e < L 1 ] | m.
: . B+ Q4 f+ T+ OF
) o s = Q
: . 1] s -
, oy @ W mzw.wmx 9 = soxyt
| > a2y OO0 00 0.0
a . _
e o ? e [ 4 : .

| . OO QO
@PuenpR : 490ia0b30 957 91 9bejs 3 &EL I
| - . .. . 0 u ] nQ\wa T _
o Swadegy Coaneiop sonpud sayagims sbues oty eyl 1) yndu runtef + 7 05Q. <




o 3 . - - ® - .
o i . ’
O
o
+© :
@
M
;2 X
2 |
p . v
-
~
3 .
(4] -
.w s
M = ) ¥ . -
m | .
. il o .
i} v e 195) .
|
< 5 . -
: S .
m x
=
- > : . .A \ -\ "




; [/e:erzcm; y EQUENCER.

Fwwltay LA jrqgiwrsi ~

12848567 % 9 bl 1213 M5 55'1‘a3r,
+020403 4% G 022 043 K Range
CEDCCADB D BACDDAB :kow
¥ ' 5 &
E += - P %:5 3; £~ 9%
| [T Tt
R N
; (@n -
' ok =
X 2%, r t £ b £ _fere]
Z/‘ : ) = b :"' 3 — 7 b
¢ : ’ ’T‘
i ) i
! [aN - A L N
g — )4 - f D+
e Y *
L £ 0 M z |3 s 1] ar
f. . "S‘, : ’;‘ = ‘ v‘l A L( r] — : 1 :
: a BT pos .'r, 4 =
f L 14 |
R : r !} = p : = 1-' 5 lf . ;
' LT OE P T#] pL s Flr el 711

¥ refers o The numbin Ué
3 pa!{wm obfame(f bg ad

The $squencen stage (1-216)
Bncbg mu, output

A7 by 2

sfegn



w !

. et

THE STRING PATCH

(Diagrem 4, Tape Example 1)

This patch produces extremely rich string-like tones and
8 distinct impression of "bowing." It is also an example of a patch

that "plays" itself,

The two AFG outputs work together, &t & unison or an octave,
being strobed simultaneously ﬁy a rapid pulse from the sequencer,
along with a ver& slowly chenging external control voltage. Since
the "sloped" function, however, is at slightly different rates in
AFG 1 end 2, every time there is a movement, always to an adjacent
stage, left or right, the frequencies of the two oscillators separate

gomewhat, and the frequency shifter for a moment sees two signals not

" in integral relationship and produces & timbral or "bowing" inflection.

" In & performance, I will change the overall range of the
"strings," finding that the sound works equally effectively from

basg to violin range.
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STRING PATCH
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KEYBOARD ROTATIONS *

(Musical Illustration 4)

The Black and White Keyboard gives an illusion of polyphony
-- up to three voices -- by means of a sample and hold circuit, but
rather than use this feature to play chords, I prefer to use it as a
contrapuntel device, by gating all three oscillators together, to

produce shifting melodic patterns.

The basic patterns I show in the illustration are produced by
playing an ostinato figure on the keyboard, which is controlling the
three simultaneously-gated oscillators, and changing the "number of

vpices" to:l, 2. or 3.

In our basgsic Keyboard-AFG-Sequencer Patch, if the sequencer
is stopped on stage one, where all the rows are conveniently set at
"0" volts, end the AFG is in "external" mode, then the keyboard alone
can control the frequency of the oscillators. By taking advantage,
however, of the potential control of Osc. 1 and 2 by the AFG-Sequencer
combinaﬁion (wayeshapg, transposition), further developments of this'

idea are easily achieved in a performance situation, as we will see

in the following performance exsmple.

% - The Keyboard Rotations idea could also be accomplished with a
monophonic keyboard and & sample and hold or with a sequencer
and a sample and hold. ‘
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TO GO FROM "MELODIC-RUYTIMIC RELIEFS" TO
TKEYBOARD ROTATIONS" AND PBACK ACATIN

As & performance exemple, let's assume we are going from the

"Melodic-Rhythmic Reliefs" patch to the "Keyboard Rotations."

1. ©Stop the sequencer at stage one with & command from the
sub-section of the keyboard. Two of the oscillators
(Osc. 1 and 2) are potentially controlled from the AFG.

- Since the sequencer is stopped and it was driving the
AFG, the AFG is now stopped, and I can now position the
output stages of the AFG manually. I can do this even

while I've begun to play the keyboard @stinato.

2. LeavelAFG output 1 at stage 1, External Row A (alternate),
set +2 range (this will change the range of what you're
playing, but it can be done tastefully), and note that

" the "internal time" slider, still controlling waveshape,

Al

is all the way down.

3. Display AFG output 2, reset it, and then advence it to '
stage 2. Raise the output voltage level slider to
External C position, in anticipation of future needs
(step 8) which of course results in no change of pitch
gince all rows of the sequencer are the same at sequencer
stage 1. Hit the +2 interval, éﬁd check that the "interval

time" slider, controlling waveshape, is down.

« 13 =




N.B. All three oscillators are tuned to be at a unison
when the AFG is at a +2 range and seeing "0"

volts externally.

Continue to'play the keyboard ostinato in unison, with all
three oscillators sinusoidal in waveshape ... then you

might develop the idea in the following way:

Switch to "two voices" on the keyboard, and bring the new
melodic line (see illustration 4) into relief by raising

"internal time" slider of AFG 1 to enrich the waveshape.

Display AFG output 2 and switch the range of the output
down one octave (hi¥ +0) and raise "internal time" slider

at stage two as well,

Switch to "three voices" on the keyboard: +the imitations
(see illustration: +the registral change is not shown)
will be clear since there are.registral and timbral

distinctions amongst the voices.

Advance the sequencer one stage menually while continuing

to play the seme notes on the keyboard and a completely

new set of imitations will result, one voice up a fif'th.

‘Go to other combinations of sequencer stage end "number

of voices" which you choose.

-1k -



10. Return to & unison position, as in the beginning
and return AFG output voltage level stage 2 to

External position B.

1i. Start the sequencer (perhaps with a command from the
subéection of the keyboard). You are now back at the
Melodic-Rhythmic Reliefs patch and, with the keyboard
. at "ﬁniSOn" position, you can transpose the Reliefs
in Oscs.ll and 2 and the sustained pitch of.Osc. 3,

which will sound somewhat like a tonic.

12. Oscillator 3 can be faded out, and you can turn your
attentions to developing the Melodic-Rhythmic Reliefs

idea,

I have éaid nothing sbout the gating and filtering
possibilities available in this patch; which is not meant to imply
that they are not an ipportant aspect of the musical treatment of
any idea., The matrix mixer is alhandy routing network that I "play"
coﬁsténtly to get timbral multiples of individual voices and an
ever-changing variety of amplitude shapes. These methods of
differentiating & sound source from itself are in large part
responsible for the illusion that "so much is going on" when in

fact the actual sound sources are few.

e 1B =




TO GO FROM "MELODIC-RHYTHMIC RELIEFS" TO "VERTICAL SEQUENCER"

5 .

- sequencer" are playing.
playing

Start distributing the AFG output voltage sliders from External

B position to various external positions.

Clear all pulses, first making sure that the gate is open so
that the sound does not disappear, and then progrem in one pulse

in series 2 pulse output at stage 16 by using the "stage no"

control to get to stage 16.

Take the pulse 2 output of AFG 1 and patch it into the "advance"

input of the sequencer.

Remove the strobe input pulse from AFG 2, "display" and "reset"
AFG 2, patch the "all pulse" output of AFG 1 into AFG 2 bridged
"start" and "stop" pulse inputs, stop the sequencer and start

AFG ;1(which will drive AFG 2).

'-l'-.

Now the harp-like melodic-harmonic patterns of "vertical

A .
1)

~ Change the limited range switches either while in "display"

. mode or via the "stage no" control to change the contours of

the texture.

Hit "display" end "advance" on AFG 2 to separate it by at

.-least one stage from AFG 1, introducing a distinctly separate

l'Jyoicg (see illustration).
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8. You could limit the number of stages of the sequencer to change
the harmonic movement, or change the harmonic rate 99 adding
additional pulses in the second output pulse series, which is

advencing the sequencer,

’
P

4
18
'!
d - . ! .
)‘ N * o, - v
H * * s En
: ! . ; T Lot
‘ . e} v ., /
i ; . "-,‘ ;
{
> £
; " ] i :
$ . 2 ' .
d - ' ! 7ifed)
q - 2 X4
3
3 ,
3 | i
E’ ' 5 oy .'. h
] . e
k o
{ ;
¥ 5
k i

"1 g

- 17 -
Cey ¥ 3 S G
St :



TO GO FROM "VERTICAL SEQUENCER" TO THE "STRING PATCH"

Set the internal rate of the sequencer at .005. (At present,

in the "vertical sequencer." the sequencer is being advanced

externally. )

Patch from the sequencer'all pulse'output to the strobe inputs

of AFG 1 and 2, This will have no noticeable effect since the
sequencer is not on, only & respcnse when & series 2 pulse

advances sequencer.

Set the probable rate of change on the 265 Uncertainty Source
between .05 and .5HZ. énd patch the continuous random voltage

into the "ext" inputs of AFG 1 snd 2, if not already there. *

Transpose the sound to an upper range by sweeping through all
16 stages with the "stage no" control while holding up the +6

or +8 limited range switch. And similarly, add a "sloped" function

" all the way across. These movements result in a birdlike sound'

which obliterates precise melodic shape to facilitate moving from
the external to the internal frequéncy control, It is a transitional

device which can be musically interesting if "played": for

instance, by adding series 2 pulses., '
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I find that I have to limit the voltage range of this
output somewhat, by detouring it through an Adder.
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Program "internal" mode across the AFG by holding down the
"internal" switch while sweeping across with the "stage no"

control,
Remove all series 2 pulses.

Adjust the oubtput voltagé levels to a limited range around
"0" level to provide a reference from which you can develop

the melodic shape.

Check the waveshape settings on the oscillators. (The "time"
output of the AFG's should not be controlling waveshape in

this patch as it is in "Melodic-Rhythmic Reliefs".

Since the sound will be passing through the comb filter, which
is tied to gate 3 and envelope 3, loop the pulse output of

envelope 3 to its input, setting a slow attack and decay,

. and open gate 3 enough so that the sound does not completely

.

disappear after the decay.

Start the sequencer and stop AFG 1. AFG 1 and 2 will work in

wnison since their "strobe" and "ext" inputs are bridged.

Adjust the range down to a suitable srea, These "string"

timbres work well from the bass to the violin ranges, and

set the output voltege levels where you want them while the
patch is playing, developing the melodic contours of this
slowly changing line. Other transitional approaches would be

possible, but this one works very smoothly.
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RHYTHMIC IMPROVISATION

I find that because of the degree of rhythmic responsiveness
afforded by the AFG, both alone and in combination with the
sequencer, as in our basic patch, & rhythmic improvisation or
"cadenza" will be the climex of a performance. Basically, one must
be completely familiar witb‘the rhythmic options'of a patch before
being able to extemporize, With practice,'one can develop the
mental an@ physical reflexes to "stay on top" in a performing situation

end to play the sound and the space with total control and expressive-

ness.

The following is a list of some Qf the rhythmic possibilities
of our AFG-Sequencer patch, which are so numerous that I mention only
8 few:

1. Program pulses on four stages of AFG series 1 pulse

output: stages 1, 6, 9 and 12,‘for instance. Strobe

AFG 1 with a regular pulse.from the sequencer and

with a randomly changing external control voltage fast

enough to cause movement on each pulse. Drive AFG 2
.1with a fegular pulse from the sequencer by bridging

the "start" hstop" pulse inputs with the sequencer

pulse output. The result will be & regularly repeating

rhythmic pattern in one voice with random metrical

accents in the other:
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pulses into groups of four only for visual readability.)

Strobe both AFG 1 and 2 simultaneously with the sequencer
pulse output, both with the same randomly changing
external voltage fast enough to cause movement on each

pulse. (The two outputs will exactly track each other.)

Put the AFG into "enable" mode by holding up the "enable"

gwitch while sweeping across with the "stage no" switch.
Take pulses from stages 9 and 15, for instance, of the

sequencer and patch into the AFG "start" jacks. If the
AFG has an internal rate faster than the sequencer, for
instance .02 vs. .5, then the result will be a rhythmic

ornament:

Different ornamental rates can be set for each of the
A¥G's: +they will always track each other except when

receiving the "start" pulse.

Rhythmic functions like the pulse output series can be

freely programmed in and out while the AFG is in

"display," or via the "stage no" switch. I find that
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4f I sweep the "stage no" through the 16 stages of the’
AFG, I.em able to "pick off" any stage on which I might
~want to program & pulse == this can even be done with

one hand -- or a "sust" or "enable."

I might also add that the "sloped" function of the AFG is
very handy in percussive passages for introducing a tabla-like pitched

drum quality, whether in "external" or "internal" modes.
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High-Low Combinations for Discrete . * Note on discrete spatial location

Spatial Placement with a 227 patterns using & small sequencer,
(or 204) spatial director a Sample & Hold, and a Spatial

Locsator.

e !

bNew spatial rhythms can be quickly achieved by changing the number and/or levels

of the sequencer stages or by changing the number of stages of the sample and
hold. To correlate these rhythms with keyboard passages, for instance, the
sequencer could be driven externally with a keyboard pulse,
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New spatial rhythms can be quickly achieved by chénzinz the number
and/or levels of the sequencer stages or by changing the number of
staces of the sample and hold. To correlate these rhythms with key-

board passages, for instance, the sequencer could be driven externally
with a keyboard pulse, N



