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Zhe Qvertons Jeries

It is not important whether ons choosss to say that susical iatervals kave
their source in the ratlos of simple mumbers, 28 did Pythagoras of Samos in tha

l;xth century B. C., or that their source is in the overtons series, the pioaos.

enon discovered by NHarism Herseane, French monk of the ssventeenth mﬂry. e

result is the same, Becsuse a more grspbic analysis is poutbh,ntm will '
be explained as having their source in ke overtons)sesbes. This work u called

'hpositinn of Ronophony in recognition of a li.nalo tone and its cmtmgm

Jhs_t intonation 1s any system of tuning iith intervals exactly the same |
-u the intervals of the otirtom series. Therefore, the name lonopﬁoﬁ might
apply to any uystm of Just iatconation, | 2 e @

The tone of & string that makes one tihrati;m in a certain lensth of tino
will be called rnnmontnl. or 1. It is known that while the string is msking one
vibration it is slso dividing it:zelf in half, each Lalf vibrating twice in the
same lengsth of time, crcating the second overtone, or- 2, the octave, the limph_nt‘

oo and strongest of all intervals, 2/1; that it divides itself in three parts, each

third vidrating thres times in the same length of time, cresting the third over-

tone, or 3; into four parts, creasting the fourth overtone, or 4, the ootave of

2, or the second octave of 1, and into five parts, creuting the fifth overtone,

or b.
On the pisno, if middle C is fundamental, the octave above is 2, the
second G above 3, the second.octauve sbove 4, and the third E above 5.

' The intervals of the pent:;tmiic scale, one of the first used by man, have

their genesis wsithin 1‘5 (They are expressed in the ratios 1-9/8-4/3-:5/2-16/9-2/1)’




or C-h-EqG-Bb-C; ibey way ue seen in Lh# fuhiOl of tﬁn diztonic 8culus, @ie
plained izrsciately followirng, )

mre intervsl. of ks ulatonlc sculss have their «6aesis within 2, Tha
£irst of trose iun:crvuls is the octave, 2/1, into wkich all ths other interviuls
st e transpos.. ©o make thea masically avallatle. In & practical syscem of musie
the octave of & tcae .an have mo identisy; it is simply doudls the number of
vidraotions, 4 3;.%3% i3 evolved for one octaﬁa. of which every othar is a Iiupli.
cation,

The next interval 18 C to G, 2 to 3, or 3/2, the perfect fifth, It is
transposed down cn octave and 1s 8till C 2o G. The next is G to C, 5 to 4, or
4/3, which must -2 transposed within the 2/1, the distsnce or a perfect 12tk
and becomes C to P, the same 4/3 relationship, thus creatiang the tone 7. C to E,
4 to 5, or §/4, trzasposed down tmo octaves within the 2/1, remuins C to E.

G toB, 3 to 5, or £/3, transposed within the 2/1, down a perfect 12th, becomes
C to A, thé aaﬁg.ﬁ/a.ralationahip, creating the tﬁna A,

The oddenumbered of the overtone series are the oanly identities. Tks
octave of G, &, 18 G, 6, Tren without arawing further from the series there is
thtlinterval E $ G, 5 to 6, or 6/5, transposed to 1, the distance of an octave
and a major 10th, giving the interval C to Eb, the szme relationship., And.there
is also the interval £E to C, 5 to 8, or 8/5 (8 is the octave of 4}, which, trans-
posed to 1, an octave and & major 10th, crestes the 1n:qr7a1 C to Ab, the same
ralatlonnhip.

The words 1n£erval, ratio, relationship, tone, are practically synonymous
in this exposition. A tome implies a ratio to its fundamental, and an interval
is a ratio, or relationahip. |

To avcld confusion these sizple intarvaols skould te recognized by their

ratios, Eereafter they will be used without trunslation to tempered scale




% nowenclature. ihe intervals are:
‘? 2/1 -- octuve | 5/4 -- major 3rd
l -
= 32 == periect Hth 5/3 — major 6th N R s

4/3 -- porfect 4th ‘ 6/5 — minor Ira
&/6 -~ minor 4th
iLore are then left to aiscover only the major aznd minor 7ths and 2nas,
é:curring at the Vegplinning und end of the scale. These sre the result of <dwp
Suikb&don«oé two intervals within 5, The third of the string, wnich creates J,

c¢ivides into three parts, each part vibrating three times as fust &s the third,

or nine times as fast as 1, creating the 9th overtons, the fourth I' above middle

i
C in the series given tefore. Ome of the two possible new intervals is then ¢ ‘
to D, 8 to 9, or 9/8, the major 2nd, which transposed down three 2/1s, is still i

¢ to D, 4nalyzed, it is the result of tmo 3/1ls, or 3f23--4 _.:5_-.;5_ or 9
| 2N\2 &, &.

i1t should be clearly understood that any ratio with o lower number less
than half the larger is wider than a 2/1, and that doubling the lower is merely |
making the interval narrower by a 2/1. Doubling the upper widens the interval
by a 3/1, Halving has the reverse effects.

The 9th overtone also allows the interval D to C, 9 to 16, or 16/9, the

minor 7th, Anslyzed, it is the result of t®o 4/3s--4 4 .16 Transposed within

3A3Z" 9,

the /1, tue distaace of three 2/1s and a major Zad, it Lecomes C %0 Bb, the

%ama relationship,

| “he pentatonic scale is built from the intervals within 3, 1-4/3=3/2-2/1
{(~P-G-C), and the wide intervals 1-4/3 and 3/2-2/1 are aivided by intervals that

cre the result of two intervals within 3, 9/8 and 16/9 (D and Bb).
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