CALCULATING WITH TONES:
THE LOGARITHMIC LOGIC OF MUSIC

BY KLAUS KUEHN AND RODGER SHEPHERD
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Conversions into Cents can be carried out for all the scales {e.g., Pythagonian, pure diatomc,
cte) described in this article, By doing such a conversion the distinctions between the different
keys ane easier 1o recognize. This is seen in the rounded numbers in Table 4.3, Distinet differences
are apparent in the cases of the thind, sixth, and seventh. These tone intervals were also those
which were proposed in the formation of new tone imtervals.

Tabie 4.3
Comparisan af Cenis in dtlenant pibches

Tane Aatio of Dryadic Cent Realia of Dryadic Cant Cani
wibratlans logariihm vibrations logarithm
{based on C) (based on C)
Pythagarian DiartaniciPure Tempened
e e ——

C | 1] i i ] ] L1
o 1.1250 01698 204 11250 0.16489 4 200
E 12656 3348 4035 1.2500 0,322 6 400
F 1.3333 Lans 448 1.33%3 0.415 498 500
G 15000 0.5685 TOZ 1,500 {1,585 Tz TO0
& 1 GETE 0. 7E45 i 16867 0.737 B84 a0
H 1.8584 0748 11190 1. 8750 0.907 1088 11060
(o z i 1200 2 1 1200 130

We can make a first approximation for the value of the “Pythagorian Comma™ (Fifth Comma)
based on Cent values for the pure and tempered fifih. Twelve fifths corresponds to 7 octaves, L.,
the following holds for the tempered scale:

12w T = T w [ 2060 = BADHF
The pure tone caleulation 1=
12702 =8Kd2d -

The difference of 24 Cents corresponds to the *Pythagorian Comma™ (actually 23.46 Centz), This
is the difference of ¥4 of a semitone, o difference that can be noticed by a trained ear.

The “Third Comma™ should be briefly considered here. The difference between the major and
minor full tone can be expressed as ollows:
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Brief desonption of the scaling shide rule for ergan pipes
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For figure 4.17, the upper image is by Amold Schoenberg, Blaserquintett op. 26, 19231924,
Feithendrehscheiber, MS 26, Diameter | 3em. Amold Schoenberg Center, Vienna. The lower im-
age is by Amold Schoenberg, Suite op. 29, 1925-1926. Reihenschieber, MS 29, 11 x 20.6 cm.
Amold Schoenberg Center, Vienna,
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Figesn 4,18
Taelve-tores selaction alide rulag

For figure 4.18, the above image is twelve-tone slide rule for the “Serenade, op, 24,” by Amold
Schoenberg, The lower image is twelve-tone slide rule for the “Wind Quintet, op. 26,7 by Amold
Schoenberg, Arnold Schoenberg Center, Vienni,
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