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Introduction 

Interlock 4 has been written for four performers controlling a single sawtooth wave generator. 

The performers simultaneously control the frequency of the same monophonic sound 

throughout the entire piece.  

All performers play on a fixed range of two octaves. Their impact on the resulting frequency, 

however, is different: While the first performer’s two octaves are mapped to a frequency 

range of almost three octaves, the three other performers change the resulting frequency by 

approx. 2 ¼, 1⅓ and ¾ octaves respectively, which results in rather odd scales. 

The diminutions and augmentations of the range of pitches played on by the performers 

correspond to the organisation of the musical text that is being played.  

The text itself is composed of nothing else but augmentations and diminutions  – in both 

time and pitch – of equally spaced scales. 

The piece is divided into eight sections, A, B, C, D and D’, C’, B’ A’, the latter four being 

structural inverse retrogrades of the former four: 

The canon is organised by assigning a different starting measure for each of the four 

performers:  

  Player one starts with section A (measure 1), 

  Player two starts with section B’ (measure 241), 

  Player three starts with section C (measure 137) and 

  Player four starts with section D’ (measure 189). 

When reaching the end of section A’, players two, three and four “wrap around" and 

continue with section A until they reach the end of their respective part as indicated in the 

score. 

PITCH ↑

  

A          B           C         D      D’       C’              B’                          A’ 

TIME →



Notation 

This score comes with two differently notated versions of the same piece. The first version is 

the text to be played by the performers. The second version is a notation of the actually 

sounding result.  

It is included here merely for reference and is not intended for use in performance. 

Performance Instructions 

Since deviations in volume are not subject to the composition, no dynamic indications are 

given in the score. The general dynamic level should stay the same throughout the piece. 

It should be performed at very high levels! 

The first note automatically triggers a quick glissando up to the highest pitch. Immediately 

after the end of the score, the wave generator is to be switched off. 

Staging & Sound Projection 

Since the piece is mono, the ideal staging scenario would be to have one massive full range 

speaker, or a stack of several speakers, including a LFE, in the center of the stage. 

Alternatively, if it proves difficult to arrange a special setup for this piece and if there are lots 

of loudspeakers installed in the space already, it is recommended to use virtually all of the 

available speakers to fill the room as thoroughly as possible! 



Technical Information 

This piece is written for four performers controlling a single sawtooth wave generator. Any 

kind of digital controller capable of transmitting 25 separate pitches each, e.g. ewis or midi 

keyboards with 25 keys, can be used.  

The performers will control the same single monophonic sound throughout the entire piece.  

Should you decide to perform this piece using a digital wave generator on a computer, a 

Csound-Patch is already available online at www.marcoll.de, ready to use. 

There are of course other possibilities (for example midi to cv conversion and analogue 

oscillator) and I would like to encourage anyone interested to implement their own solution. 

This is what you will need to know: 

The default frequency, which is played when all controllers send their center control signal – 

e.g. c’’ (midi note 72) on a c’-c’’’ midi controller –  is 339.286 Hz, which corresponds to the 

center frequency of a piano tuned at 440Hz. 

The four controllers use different ranges: 

Controller 1 uses a mapping of 2.914 octaves on 24 steps (middle pitch = no deviation, hence 

24, not 25), corresponding to a single step size of approx. 146 cents.  

Controller 2 uses a mapping of 1.362 octaves on 24 steps, resulting in a single step size of 

approx. 68 cents. 

Controller 3 uses a mapping of 0.711 octaves on 24 steps, resulting in a single step size of 

approx. 36 cents. 

Controller 4 uses a mapping of 2.263 octaves on 24 steps, resulting in a single step size of 

approx. 113 cents. 

If you are using midi controllers with a range from c’ to c’’’ (midi notes 60-84), the factors to 

deviate from the default frequency are derived from the following simple equations: 

    Controller 1: a = (22.914/24)
<midinote> – 72          

    
Controller 2: b = (21.362/24)

<midinote> – 72 

    
Controller 3: c = (20.711/24)

<midinote> – 72 

    
Controller 4: d = (22.263/24)

<midinote> – 72 

The resulting frequency will then be ƒ = 339.286 * a * b * c * d [Hz] 

To avoid high pitches to be annoying, the volume should be changed for all pitches to 

correspond to a logarithmic scale of 30dB over the full 7.25 octaves of the piece, where the 

lowest notes are blasted at 0dB, while higher pitches are softer, the highest at -approx. 

-30dB. The actual dynamic range should be readjusted for each venue! 

A transition ramp of approximately 10 ms in duration is recommended for each pitch change. 

The piece should begin with a 300 ms exponential glissando from 1 Hz to the first “played” 

pitch. 

Before the first note is triggered by the performers, no sound is to be produced.
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