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INTRODUCTION  
(Program Note) 
 
 
This piece is a setting of the Hebrew phonemes of Psalm 119, a study employing the method of literal transcription, and  
an attempt to explore the sonority of tuned (non-linear) distortion. 
 
Ring modulation  
Just like any sound-transmitting medium (e.g. the air within the body of a violin, the eardrum, or the various moving parts 
of the inner ear), the ring modulator is – by its very nature – a distortion machine. When excited by the vibrations of two 
simultaneous sounds, it must inevitably produce their combination tones. If, however, the two simultaneous sounds are 
harmonically tuned as a non-tempered frequency ratio, then all the generated combination tones will perfectly be blended 
into the sound spectrum, and the modulated harmony will get enhanced, rather than distorted. So if we try to control the 
intonation of the input sounds as precisely as possible, these well known electronic devices may actually generate rich, 
new, undreamt-of harmonies. It is not so difficult, after all, to fine-tune pianos and computer-controlled sine-generators.  
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But of course also all the noises will be intensified by the ring modulation: the percussive attacks of the hammers, the 
delicate rhythmical sounds of the piano keys, as well as all the performance noises produced by the pianists themselves. 
All of these are part of the concrete music. 
 
Composition  
Inspired by the ideal of just intonation, I have adopted the nearly non-tempered tone system that Hermann von Helmholtz 
has suggested for keyboard instruments with two manuals. It consists of seven marginally tempered perfect fifths (merely 
¼ cent flat) for the eight pitches from E-flat to E, each of which have a pure major third above and below. The eighth fifth 
(B) will then be the submediant of E-flat, and F-sharp may serve as the pure major third below B-flat, etc. These 24 pitches 
are sufficient to tune the eight different chromatic scales of the tonal keys from E to E-flat nearly pure.  
 
Transcription  
Since the composition of the harmonic sounds has already been established by their tuning, they may be linked together in 
any order to form musical phrases, without impeding the articulation of tonality. In the attempt to make this audible, I have 
literally transcribed the original Hebrew text of Psalm 119 into the score for the two pianists, by dividing the 88 chromatic 
piano keys into four “vowel” registers and projecting the 22 Hebrew consonants onto the keyboard according to their 
alphabetical-chromatic sequence, always using the keyboard register that is appropriate for the letter’s vocalisation (i.e. for 
the Hebrew vowels, the Nikkudot: Chireq = treble; Tsere, Segol, and Sheva’ = alto; Patach and Qamets = tenor; Cholem, 
Shureq, and Qibbuts = bass register). The currently prevailing tonal key defines the tuning of each chromatic pitch and 
thus decides which one of the two pianists has to play the note in that particular moment. The harmony of the tune they 
are playing together modulates in ascending fourths through the eight chromatic keys (E to E-flat) given by the tuning 
system, from verse to verse in each of the psalm’s 22 stanzas. The rhythm of the tune, its articulation and its melodic 
phrasing always imitate the musical character of the emphatically recited Hebrew phonemes. The varying levels of volume 
accentuate the thoughts, and rhetorical fermatas create the space for deeper meaning. The glowing words with all their 
repetitions, contrasts and highly charged pauses are tranformed into musical sound progressions by means of sheer 
obedience. The lucid, sensuous resonance thus coming about may perhaps astonish the ear and mind. Absolute music  
is mere transcription. (WvS) 
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NOTES 
 
 
Instructions for the optional text recitation 
 
The Hebrew phonemes of Psalm 119 may be recited in precise synchronization with the ring-modulated piano sounds, 
with an expressive and very melodic speaking voice (freely following the pitch inflections suggested in the performance 
score), and with quite abrupt and extreme dynamic contrasts to emphasize the meaning of the words, always adjusting  
the loudness of the speaking voice (and also the distance between the mouth and the microphone) to the volume of the 
accompanying sounds. The phonemes that are prolonged with a fermata may be rendered with a singing voice by 
spontaneously tuning in to the harmony (ad libitum), and the phonemes with longer fermatas need not be sustained 
throughout the duration of the ring-modulated piano sounds. 
 
 
Instructions for the pianists 
 
The attacks of the four hands create one melodic line; they are coordinated with the ears and eyes. The entire piece 
should be played without using the sustain pedal. The two pianists may use a midi pedal for retuning the inaudible sine-
tone harmonies which are needed for the live-electronic ring modulation of the piano sounds. But the sine-tone harmonies 
may also be retuned by the musician in charge of the sound projection by hitting the TAB-key on the computer keyboard.  
 
The retuning must be executed with greatest rhythmical precision, always on the last 16th-note before the next attack.  
When studying the piece without the live electronics, it should be taken into account that the ring-modulated piano will 
have the sound and feel of a rather powerful “harpsichord-organ” with the possibliity of the finest gradations of dynamics 
and articulation. The dynamic marks in the score are primarily referring to the touch or subjective playing groove, and not 
so much to the objective volume of the ring-modulated sounds.  
 
As the ring modulation will enhance the noises produced by the keys, hammers and dampers (when muting a vibrating 
string), the notated durations must be performed with rhythmical precision. The meter should be clearly articulated without 
sounding rigid by always keeping the tempo in flux. The tempo may be taken pretty much as fast as possible. But the 
fermatas often need a bit of time; they may either be counted or freely sustained, and they must always be ended at least 
somewhat before the sound has faded out.  
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The Helmholtz-Temperament 
 
The nealy just tuning system described by Hermann von Helmholtz in Chapter XVI of his book “On the Sensations of Tone 
as a Physiological Basis for the Theory of Music” consists of pure major thirds that are established by a sequence of eight 
perfect fifths which are flattened by 1/8 of a Schisma, i.e. by the imperceptible amount of 0.25 cents. In this composition, 
the Helmholtz-Temperament is used for the 24 pitches of the two pianos, and also for the 24 fundamentals of the inaudible 
sine-tone harmonies, which are tuned according to the frequency ratios 1:3:5:7:9:11:13:15 (…) and used for the ring 
modulation of the piano sounds (please see the tuning chart on the next page for details!).   
 
 
Piano tuning instructions  
 
All piano strings may be tuned in unison with the sine tones produced by a Max/MSP piano tuning patch, which can play 
the 24 different pitches of the Helmholtz-Temperament in all octave registers (please see the tuning chart for details!).  
The conventional octave stretching, which is so important for the sound of the acoustic piano, should be entirely eliminated 
(except in the lowest octave register). The Max/MSP piano tuning patch may downloaded at the composer’s website 
www.plainsound.org. 
 
 
Live-electronic ring modulation 
 
For the performance of the this composition, two microphones are needed to capture the sound of the two pianos from  
a close distance, as well as a computer with a two-channel sound card, a mixer and two loudspeakers posted on left and 
right side of the stage, but not too far away from the two pianos. The Max/MSP patch which is part of the performance 
material may be downloaded at the composer’s website www.plainsound.org. 
 
The Max/MSP patch uses the signals from the two midi pedals as midi input (optional) and the sound signals from the  
two microphones as audio input. The volume of stereo output signal (which consists of the RM combination tones, with  
the original piano sounds mixed in at a lower level) should remain unaltered throughout the performance of the piece. 
 
 
Performance duration: circa 45 – 48 minutes  
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