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Klangfarbenraum – timbre
space



Descartes and Newton



 =
Temple of the
Muses

Robert Fludd (1618/24)
Templum Musicæ



Boethius: number grids



Boethius: number grids
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Boethius: number grids
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531,441

Staatsbibliothek Bamberg Msc.Class. 9 (ca. 1000)

Pythagorean comma:
531,441 : 524,288



Pythagorean comma (Odington)

531 441 524 288

536 475 529 332 522 169

75·7153 74·7153 73·7153

+ 7153

+ 5034              + 5034

+ 2119              + 2119

75 74
74 73Pc 

3cP << s < 4cP (s = 256/243)

41cP << octave < 53cP



Pythagorean comma (Stifel)

s – 3cP < cP

s – 3cP 

s – 2cP 

s – 1cP 



Glarean’s comma

4608 : 4374 = 256 : 243

+ 234
+ 234

+ 44

4374 : 4330 = 1.0102 < 1.0136 = cP



Johannes de Muris’s comma

4374 4270 4166 4131 4096 3992 3888
104 104 35 35 104 104

208 70 208

4374 : 3888 = 9 : 8
4096 : 3888 = 256 : 234

4166 : 4096 = 1.0171
> 1.0136 = cP



Johannes de Muris: «quinque
toni continui»

32768             43690 2/3 58254 2/9
32768   36864   41472   46656   52488   59049

(9/8) (9/8) (9/8) (9/8) (9/8)

(4/3) (4/3)



Franchino Gaffurio: «Proportio 
dupla sextonis commate minor»



Torkesey/Fludd: number grids



Torkesey: number grid
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Rameau (1726): pitch grid
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Euler (1739): pitch grid

[]



Monochord (Fludd 1617/24)



Fludd: 
Mono-
chords



Fludd: monochord tuning
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Diatonic scale (Gaffurio 1492)



Diatonic scale



Diatonic scale



Major triad



Transformations behind
Descartes’s diagrams

log2(   )

360°·mod1(   )



Descartes’ diatonic scale

9:8 major tone
10:9 minor tone
16:15 semitone

c       d e f g a        b    c

1650 (1618)

81:80 syntonic comma: «Schisma»

[]



Newton’s diatonic scales

major tone 9 : 8 9 units (53-tet)
minor tone 10 : 9 8 units (53-tet)
semitone 16 :15 5 units (53-tet)

g      a b c d e   f        g

ut re mi fa sol la  fa      ut

sol      la fa sol la mi   fa    sol

g       a bb c d e   f        g

1665

1675/1704



Hexachords (11th c.)



Hexachords

Glarean (1547)
Fludd (1624)



Traditional hexachord system

tonus 9 : 8
semitonus 256 : 243
semiditonus 32 : 27

mollis
naturalis
duris

c d e f g a   b    h c

Pythagorean
diatonic scale

ut re mi  fa sol     la naturalis

sol la ut re mi  fa duris



Hexachord system according to
Descartes

c d e f g a   b   h c

major tone 9 : 8
minor tone 10 : 9
semitone 16 :15
minor third 6 : 5
semitone Pyth. 256 : 243

mollis
naturalis
duris

Descartes
Traditional

Hexachord: 



Newton – tuning problem (1665) 



Newton –
tuning problem
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