Remarks on' Musical Application-

-E-ricIOSed-i's-the introduction t_d a ;:.;aper' descf‘ibing- a psychoacou‘sti‘cal
model deyeloped by David Rothenberg of The New York Research Group,
| lnc__.. It waé developed for musical aﬁplication and a musical instrument .
Capable of utilizing its .results has been constructed. However, the details
of Suc_hll an application are not evident. from perusal ofihé technic_:al paper
wh-‘ich concentr'ates on generat_i'ng quantitative predictions pertai’nindg to thfa
- perception of musical tohes. S -

Computations Have been per‘ffor*med which show the applicaiion of the_
mathematical model .to existing‘ music, and results are consi’steﬁt with both
Western and non-Weste.r-n musical practices.. Cohﬁputatiohs have ﬂso been
performed wihiich apibly. the model to musical'-mater‘ials not yet khOWn olr~
exploited. . The instrument.previously mentioned is capable of exploiting
.such _materiéls as well as\Eaerrfor'ming music already extanf (.both Western
an.d. non-Western) .

This ?nvestigatibn is intended to ;Sr*ovi'de'the 'acoustical engin-eer and
composer wxi't.h infor-mat.ion Combarable_ to that_poSsessed by. the civil
.ehgine‘e-h and architect bebtaining to the ayailability, 'strength,' and variety

of materials. . No attempt is made to deal with those aspects of musical

composition which are concerned with musical content or ideas. No



System of composition is proposed. Wha't lS carefully studiéd is whether
= mué‘ical stimulus fn a particular musiCél gontext will be'perceived as
~ intended. This.' is anal‘ogous to. the architectural question of whe;her a
i ParLt.i"cular buildiﬁg wi’l.l stand under actual -.load conditions, Although this
affects thel deSi’gn- .of ihe building, no limitati’ons on its appearance or
aesthetic content results. g

The Taj Mahal‘ 'was-, built before appreciable scientific résults on
. strength of materials were developed. Similarly, I Mozart wrote' without
' -fHe benefit of- thi’s' mc‘)delf - In both ca.ses the r*esult.s are in éccord' with
SubseQuentt.Heor*y, but.the artistic value is depehdent upon other fa¢tor~s.
Also both Mozart and the arChite‘ct of the Taj Mahal had the experi’encer
. of their p.redeces‘sor*s to guide their intuitions. However, consider the
caSé of a Chinese composer using the ancient Chinesé pentatonic scale

; " _ |

who never heard any Western ;*'nusi'c; It suddenly a_technical advlanCe' |
t provides him wi’th. the resources of the Western orchestra with Major

and Minor seven note scales and with equal temperament, his experience

will be a less valuable guide to his intuition. It is improbable that he
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will produce even minimally acceptable results for quite some time ---
perhaps more than his lifetime.

lf, however, he possessed a description of the fi’gubed bass system
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or any standard theory book (whose contents are based on the practices

| . l
of many Western composers), his experimentation with the new materials

-Wo'uldbe more effiéient.

All Western musical theories for existing music can be shown to be .
- .sbteci',al_cases derivable from'the'mathémétical 'mo_del being dis¢usse'd. S
Thqic,e Western composers who are i'n;ter*e'sted in exploring new musical
materials, may; like the hypothetical Chinese composer, receive éssistance
which Wi'll‘ eliminate waste from thei’r‘exper'imentation'., Such assistanc-e
would be no moré restricting or valuable than a strength of-mater'.i'als
Ltable.Would be to an architect Who Is attempting_to desi’gn a building made
of a_pllalsti'-c material nevér* before used.

‘The -musi’qal instrument deSigned for this ‘studyi’s uniquely flgxible.
It is capable of producing as 'many_‘ as thir'ty-'-ohef simultaneousl-y' soundi‘ng |
tones for*r each octéve over;-,a nine octave range. - Both pitch and -t_irhbr*e
rhay be simultaneously contr’olled _frbm— two distinct keyboards. It is also
- possible to control _timbﬁe by ‘the"settihg '6f svx:itches. There is ‘separate
1CO-n-tr~ol oveb a*ttack.tinﬁe,. decay time,' -su-stailn. I-evel', input waveshape and
the frequency ahd -amplitude of eight filters._ There are four‘ sudh banks
of cdntrols,_ each continuously variable and _indiv‘iduéll'y switchable to one
another. .'“ Is 'possible to 'c'epr*oducé. approxi'maﬁtély almost any desired
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timb_r'e. The keyboard is rectangular and stepWise, similar to the one

_'developedby Prof. A.D. Fokker and presently in the Teylers Museum

in Haarlem, The Netherlands. It is separable into two manuals,L each

- with separate timbre controls. The keyboé’rd is symmetric; that is, the

ﬁngering of ea'ch‘ key of any scale i§ identical. The conventional piano

fingering of the C Major scale is retained except for a minor alteration,

"and the instrument is in many ways easier to play than a conventional

organ despite its much greater complexity. Each of the ihir*ty-one tones

rﬁay be individually tuned and any of these *mayl be switched- off the key-

H_board.'

When the instrument is tuned to thirty-one tone equal temperament

conventional Western music may be performed (in ""mean-tone' tuning)

as well as the majority of non-Western music known. All computations

N
relevant to the use of such equal temperament system have already been

performed and are available for use.

It is of interest that using the resources of t-hirty;one tone equall

‘temperament as realized on the instrument, the theory indiéates that it

is possible to cons-thuct music which is tonal and both harmonic and
melodious in the usual meaning of these terms as applied to Western

classical and baroque music. This music shc)uld be appropriate for



