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PAPER VOLVELLES
Small cousins of the Astrolabe
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ical Rotula
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ynde, 
London
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Astronomy vs Music

Martín Cortés, Art of Navigation, 1584, ff 32v Antonio Fernandéz: Arte de Musica, 
fol 46v  (Lindley, 1987, 191)



Antonio Fernandez (1626)
55-EDO:
Equal Division 
of the Octave into 
55 equal intervals 

1 octave: O = 360°
1 unit:      u = 360°/55

Expontial base: 
21/55  = 1.01268

Tone T  = 9 u
Semitone S  = 5 u
Octave O = 5 T + 2 S = 55 u

Hexachords (transposable):
ut – re – mi – fa – sol – la 

T      T       S     T       T

Why 55?:
Meantone temperament

60 :   50 :   48 :   40
C#/Db e         f       G#/Ab



Dom
ingo M

arcos Durán: 
Lux bella (1492)

https://www.muzzulini.ch/sounds/sounds.html

Esta figura speri
ca cõtiene ambas las ante

cedentes. demonstrãdo la mu
sica pceder en vna linea otinua

circular. […]



Durán’s diagram: a volvelle?



1680 Philomus A. B. 



CIRCULAR PITCH DIAGRAMS
From Theinred to Newton



Theinred
ofDover (Bodley

842, 12th 
century)



Johannes Lippius (1612)

9 : 8

10 : 9

16 : 15 semitone

tone

wave length



René Descartes and Zarlino’s Senario

S = {1, 2, 3, 4, 5, 6}: Senario
R = {s1/ s2 | (s1, s2) in S x S, s1 < s2}  The «syntonic 

consonances»: consonances of just intonation

{1, 2, 3, 4, 5, 6, 8} : 7 excluded!

T = {1, 2, 3, 4} : Pythagorean Tetraktys, perfect consonances pairs from T, as ratios



Descartes (1618/1650)

4 | 8

2 | 4

1 | 2

René Descartes, Compendium musicae (1618, 1650). The original manuscript 
(now lost) was a gift for Isaak Beeckman, dated 1.1.1619



René Descartes: Compendium musicae (1619) 
manuscript copies (c. 1628 / 1635)

https://sound-colour-space.zhdk.ch/sets/10012 (copy for Beeckman c. 1628)
https://sound-colour-space.zhdk.ch/sets/10006 Groningen 1640



Descartes Manuscripts (c. 1628 / 1635)

https://sound-colour-space.zhdk.ch/virtuallab
https://sound-colour-space.zhdk.ch/sets/10012 (copy for Beeckman c. 1628)
https://sound-colour-space.zhdk.ch/sets/10005 (Leiden 1635)



Marin Mersenne (1636)

Johannes Lippius 1612



Descartes: Print (1650 / 1653)



0     1      2     3 4      5 6 7     8      9    10 11   12 13   14    15   16    

0                     1                      2                     3                     4

The maths behind Descartes’s diagrams

freq

α (angle clockwise)

o = log2(f)f = 2o

α = 360° · mod1(o)

octaves



Theinred (12th c.) 
Descartes (1650) 

Newton (1665)



CIRCULAR SLIDE RULES
From Bürgi to Oughtred



William Oughtred (1632)



Elias Allen



Oughtred's circular slide rule with sundial on reverse, 
Putnam

 Gallery Harvard 
Elias Allen, London, c. 1633-1640 



c. 1634  Elias Allen (Oxford)



Oughtred and Allen

JOBST BURGIUS
Disz buch zeiget künstlich aen

wie begriffen werden kan
Mathematischer instrument
Dryangels gehaimnus bhent.

DVRCH WISZENHAIT DIESER KVNST
ERLANGT ICH GROSZER HERRN GVNST





EPIMORIC RATIOS & MUSICAL 
LOGARITHMS

Octave similarity, geometric sequences of epimoric common factors, 
Bürgi’s base and its musical counterparts



Bürgi’s epim
oric base

0 100000000
10 100010000
20 100020001
30 1000300030001
40 10004000600040001

...
90 100090036.....

100 100100045.....
...
200 100200190....



Jordanus N
em

orarius
Codex Basel F II 33 (m

id 14th century)



Boethius, De institutione m
usica (late 

10th century) 

1 8 64 512 4096 32,768 262,144 
 9 72 576 4608 36,864 294,912 
  81 648 5184 41,472 331,776 
   729 5832 46,656 373,248 
    6,561 52,488 419,904 
 a 8 a 

+ a   59,049 472,392 
  9 a   531,441 
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Whole tone spiral: (9/8) n
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Roman Oberholzer
John Snyder
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Susan Forscher Weiss
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Bürgi 1620
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