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, ;8 8low and only half-recognized revelation
L P

/of the universe of tone oreated by the over- w XM

m »

tone series. m: work u an nttaupt to

e dad
3 wa;

found the thaury of musin deﬁnitaly on tho
origin of intervals. It is lﬂ u.position of
the' ao—far-acaapted in thl light ef that

origin and a disclosure of a rurthar ml;

part'nf its universe. Understanding of mnsical &1y

e II
stmcture does uartainly dnfolﬂ upon ﬁn nndor-_
standing nr ‘this one source o: tml relatim- 35
ships. Tithoat ma. a tm, hm “‘E' _. hn f*f e e
un.'l.y chance existence in the arbitrary,
traditional, or iatuitive.
_ e R e R G
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,_ HOTAZION AND INSTHUEENTS
 _The Starz
f-"

u; carhin point un tht uatf is mnuﬂed as a mtio. The number source

of intervals ia tluroby rotuimd. in the 'graphic notation, 4

Four of the ai: mre cm;:lu rstina to divido wida intervals are anacated.
m space betseen the m:l.ddh pair 0: 'fiaibla lines containn no note. Every ratio
haa itn merlim 1n tha msrso corrup-onﬁing point in tha other halr of the
ltntf. The Iargt 1 lhown that thn mgn o!‘ pitch is the rirat 2/1 of. tha instrua.
mt cn thiah b.ha auh- m to h p].nzm a Iargo 2 1nd.icataa tha 3acand 2/1, atu.
| .l. m.rtA m ‘nt uaod. nur a note o d.enate a "c" mria.l::lon upward .and\;
_h_‘.,ﬁ.x__to dmt& th. Im dmd; m o.f tﬁn tmld donatc & "b' uria.tion, threa a
. ;-‘bu- | 'm m on, t.b.ua proﬂding for thn mrn amplax ratios. | .~ o
A notatim for rhwthn a.nowing @-aat cnmnle:d.t,,r is e:.ulninea by I:enrg

Gnﬂll 1n hil bott, lﬂ Hnﬂ.::al ‘Rasmau. mis cuuld. be uaad in conjnnction
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8implicity. (4/3 bas greater urge than 15/8 as 4/3 1s simpler than 15/8 Eowever,
the resoclution is no stronger. See nsxt law, )

- Third, the urge in a departure tone is also in proportion to its ;pruximity.
(The urge of 4/5 to 5/4 is certainly greater than 4/3 to 3/2. Also, the urge §/5
ti 3/2 is greater than the urge 5/3 to s/z. 4/3 to 5/4 and 15/a to 1 have the
Bame resolntim 1ntarn1 but they are probably equn‘.ll;.r powerful bacann the rormer
has the stroagest departurs tone moving to the weakest triad tono while the
latter has a woaker departure tone moving to the strongest triad tone,

desolutions are tantalizing because the same conditions in one tonzlity
are fiund in no two instances. Only a syRtheais of the threc laws can satisfac.
torily explain the phoncmenon.

that the car can be educated against natnral resolutions proves nothing,
The Caucasizn ear for 200 jeors, more or less, has been educated against natursl
tones thru an artificially tempered scale, and yet because of thot indulgence
| its artificiality is no mores tolerable to the logical ninded.. The fact that the
ear is so suscertidble to tonal divergence should be & greatsr inceative to

golde it in progressive logical paths,




Overtone--

: w1
F G A Bb ¢ D E ) 4
4 S b pi] 3 5 4
3 2 8 .9 .8 4 3 ;
S 10 18 2 i SR [ T -- §
8 g 15 8 8 g 15 i )
Ab  Bb ¢ m X P G Ab
8 pe-] 1 a6 6 4 83 '8
3 9 15 5 3 2 [
10 2 .16 2 0 9 pi]
9 g 15 8 9 8 15
Undertone--{lescending) 4
c Bb Ab e} T Evb Db ¢
1 16 8 ] 4 " & "28 1
3 5 2 3 3 15
S . 28 32 2 39 a6
g 9 15 8 9 8 15
G P Eb D c B3b Ab ]
3 4 8 2 2 36 8 =
2 3 5 8 ) 5 2
2 0 16 9 2 A0 15
8 g 15 8 8 5 15
E D g B A ¢ P E
) 3 1 pi] I) s _4 S
4 8 i 8 3 2 3 4

13 8 28 3 -3 1
9 B 15 & g 8

The fundamental under tonaslity, in usual terminology, witk the triad
C-Ab-F, would be ? minor; the 3/2 tomality, with the triad G-Eb-C, C minor: the
5/4 tonality, mith the triad E-C=A, A minor. Confusion can be avoided by fore

getting the alphabetical nomenclature and remembering that the ratiss 3/2 and

&
5/4, becanse of tha 2 and 4 as under mumbers, are the fundamentals of under
toniuties (l=2~4=8 ares always indicative of fundamentals] sand that the triad

tones descend the exact reverse of over triads,




Por the interval 9/8 measure 1/9 of tho length from the nut and maric it.
When that stop is made the sounding part completes 9 vibrations in the time

required for 8 vidrations of the whole. Parts of the string to be marked off for
the nthnr :I.ntar‘nll m: >

axy

J _ FoF the 1ntarval 5/5 -,LI/GI;_.':.-
s s 1/5“_'

| v4/a' 1/ __ o

3/2 - 1/3 na UAAY ' ’-'d e

8/6 — 3/8 o nola c,f‘ P/ o

5/3 —- 2/5 _ 2 w08 Mo Bpitens 2 PO

16/9 -= 7/1_5
.15/3 - 7/15

2/1 == 1/2

Zhe Undertone Series .

ﬁw undertone series .1.'a thu intrinsic source of every mmsical interval,
Diatonic intervals caan be explained aqualljr well thm unﬁértonas. They exist
within overtones and vice versa,

Given the same fundamental, middle C, the C below mskes 1/2 vibration in
the same length of time, the umndl r. below 1/3, the second C 1/4, and the third
Ab 1/6 vibratica, ' e i |

Thinking always dosoward, the intervals in their order 2re C to C, 1 %o
1/2, or 1/2, tke octave; C to P, 1/2 to 1/3, transposcd within the 1/2 and ex-
pressed 2/3 (1t makes 2/3 vibration in the lingth of time necessary for thn
fundaxental to make 1), 8till C to F; P to C, 1/3 to 1/4, frms_poaad within the
1/2 and expressed 3/4, or C %o 8, creating the tone G; C %o Ab, 1/4 to 1/5,

transposed, 4/5, still C to 4Ab; P to ib, 1/3 to 1/5, transposed, 3/5, C to Eb:




ana-.ls thnm-: Faur 1nto:wals with the unison ars oallad perfect, eight major and
ninar, a.nd ona a!.ther aungmented 4th or diminished 5th,

!ho names should indicate the four types of interval reactions. Thase

. mlt thmslum

; _ |
Intarnls of Pmr (Perf.ectl: 1 2.3 i
; 22 1 3,2, 3;

" Zmotiooal Intorraln (corruponding to major end ‘ainor 2rds and ﬁths]: SR

2 611 5. 149 12 5 18,8 11 14
6, 5, 9, 4, 11, 7, and their 1nwrsions T¢ & 11, B, 7, -9¢

Hﬂl&e Intmalaﬂ{correnponding to aumentad 4th or diminishked Eth]g
il 2 16 10

8, 5, and inversions, 11, 73

Intervals of Agproach (Corresponding to major ond minor 7ths and 2nds):
42 23 22 16 12 11 10 9 8 26 64 21 15 11 20 9 16 2

48, 32, 21, 15, 11, 10, 9, 8, 7, and inversicms, 49, 33, 11, 8, 6, 11, 5, 9, &

| !ha h‘ble of Hﬂhtlunshipu serves both purroses stated in the ﬁ.rst para-

~ grzph of this chapter. Example of tbe first purpose; a progression by a 14/9

interval (horizontal columms at top and bottom) downward from the tone 11/8
(vertical columns at either side) gives the tome bl6/9. A1l progressions ars
given downszard; a 14/9 upward from 11/8 would be found by using the infarﬁ. on
of 14/9, 9/7, giving the tome 16/15c. '

- Example of second pnrpose; the interval from the tone 11/8 (vertical)

downoward to the tone 14/9 (horizontal) is 2 “b" smaller tham 16/9. The 1nterval

2

from 11/8 upward to 14/9 ta tmd by mauing tha ratius: 14/9 {terucu}
downward to 11/8 [horimnt:al] 1s & " largar ® 9/8 . PR

The table uses the six ratios to divide wide intervals sunggested on
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The znllawing tadle is ulr-uphmtonz

Interval Fumber of ceats N lnmbor of ¢'s g

- it contains - . it contains
28/27 ey Al e b T

45/44 T B 2 GAsD U SRS CeaiRan S L ot
49/48 i Rl e @ TR TR T

50/49

 55/64 - - .
- 56/56 S
64/63 ‘
81/80 :
99/96 S
100/99 T
121/120 14

.......

TTILTY
hﬁ#mqan;u

<Lose intervals between tones that are simplest are easily sapparent. 8/5
to 9/5 1s tke interval 9/8; 11/9 to 11/7 is 9/7- 5/4. to 5/5 u 4/3. n:u of the
relations are complex: 9/8 to 4/3 is 32/27. A um;ntat:l.m ahms th.at az/z-r u |
21 cents, about “ac", emaller thes 6/5. The rala.tion of 9/5 to 4/3 n then ex-

praaud in relation to 6/5 & ratio that 1s I:nm: aeﬁ/ﬁ. A1 mcuur; ccnputa-
ticns are mada md the varntimn shown 1n tl.u !ablo of nohtlomhipu.

There 1: 5. legitimta donbt thethor or aot thn aurago enr can custiminh

between a tone and its ™o~ variation. To a.ctua.lly hoa.r such miation in the

simplest intervals;, 2/1, 3/2 and 4/3, is possible since the phenomenca Xnown as

beats, resulting from these intervals onmly slightly off proportion, is quickly

notinubh. 1z the mnro acnple: 1ntom1-, _upochn; in tho 7-, 95 m 11:, tho

.ﬂ -—1_.-,..,1-...1 ‘=_-_'-' -_.-
""""""

"n" uriat.lm 13 withaut praeti.cal nlne. !haurm, in tha srus ujuru;y or
instances an interval with a "c* miaum will be considered the umlterad inter-
val, To assume that "b~" is ultin@.uhsbh 1: tmhh um it il about 1/13 of
lmisou.url/mofmzjl. ’ | | | | | | |
!ho Y 4 1ntum13 1’111 utmn; lnto four aluut. m ch:uu of mouity

are nmd n.rhl.tmily. 'morn :I.l tho hg!nning uf & cluliﬁ.ution in tnperod
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'retuned', as necessary, either to its just iﬁtnnation or -to its squally
tempered intonation.,” A scale is built on "some sort of 'oommon denomi-
nator'" that is of "no practical use whatever” and is therefore "retunel’
to ons of two other 1nt.ona.t.10naf_::.1n defending Slamese T-tone temperament
(page 122) the observation is mals that "in problems of art actual facts
have %o be considered in preference to theoretical premises." The
"actu_a.l facts" are that perfect fifths have been used in every nation
of the world, so far as is known, untempered, ani the "theoretical
premises” ars that because 7-tone temperesment is now practiced in Siam
that 1t should become the model for evolubion of musical theory for the
whole of eivilization,

Continue random quots: the 12 regular degrees of supra-tonality e
are "live and iniividual" which "charagter is aertaizily lagking in the
enemic and neutralized atonal scale (12-tone temperament) since ite
component xEx:iz intervals are rigorously levelled in comparison to
the series of supra-diatonic whole steps and half steps,” There is &
saying that 1f he is glven snough rope &.man will hang himself,

On pages 233 to 237 Yasser roughly outlines "musical monism"
(corresponding to monophony). I quots from page 236; "Were musical
art of rational and not of emotional origin, the division into conson-
a&nces and dissonances would be unnatural, Music then would be monistic
instead of dualistic, from the viewpoint of harmony. It is highly
prabable that it would be directly based, in that cage, on the series
of overtones ., . ." The supplement to chapter ¥ XI, which covers 30
pages, 18 an exposition of supra~tonality in various tgpes of Juat in-
tonation(that 18, in intonation based on overtones), none of which is
actually used, but which apparently form the basis of the system's
chord formations. The 7/4 interval is called a "fslsonance” in the dia-
tonioc scale (because it isg faiaa Lo the scale): "But the very same in-

t orval will nat be a falsonance in ralation te Bhe mnmeye L3iatontaea




'#-;j. - s

‘ 0F Celeife(=80-C, ibey may Le seen in the reutioca of the didtoall 8caley, @le

| plained immediately following, )

Tho lotervals of She ulatonic sceles have thelr conesis withio .. The

first of those intervals is the octave, %/1, into which all the other in:orvals
>
mast be transposed to make them musically available, In & practicul system ol wusic

the octave of & tone ;ah héve no identity; it is simply double the mamber of
vidbrations, 4 system is evolved for onme octave, of which every other is a Jipli.
cation,

The next intsrval ie C ¢o G, 2 to0 3, or 3/2, the perfect fifth, It is
transposed aown an octave and is still C to G. The nexzt is G to C, S to 4, or
4/, which must be transposed within the 2/1, the dissance or a perfect 12tk,
and becomes C to F, the same Q/S relationship, thus creating the tone P. C to E,
4 to 5, or §/4, tronsposed down two octaves within the 2/1, remuins C to E.

G toE, 3 to 5, or £/3, transposed within the 2/1, down a perfect 12th, becomes

C to A, the same 5/u relationsbip, creating the tone A,

The oddemumbered of the overtone series are the oaly identities, The

octave of G, 3, is G, 6, Then without drawing further from the series there 1s
the interval *-%5 0, 5 $o 6, or 6/5, transposed to 1, the distance of an céﬁévu

f and a.pajor 10th, giving the interval C to Eb, the same ralationsh;p. And there

’ is s1so the interval E to C, 5 to 8, or 8/5 (8 is the octave of 4}, which, trans-
i’ posed to 1, an octave ana = major 1l0th, crestes she ianterval ¢ to Ab, the same

: relationsnip.

The words interval, rautio, relationship, tone, are prac:ically'qynonymaud
in this exposition. A tone implies & ratio to its fundamental, and an interval
is a.ratio;‘or ralationship.

To avold coafusion these si:;le‘intervals should be recognized by their

ratios, Hereafter they will be used without translation to tempered scale




Interval Sgalocg--
9. 2/1s, or ocotaves, are only 7/8ths inch wider then on the pieno,
easlily encompassed by most hands,
= 1Qp A1l other intervals that could be played on the piano are
probably simpler to play than on the piano except those &pprox-
imating the 3/2, or perfect 5th. |

Position-- |
1l. The position of the hand, with each finger 8lightly higher than
the other and making the natural arc of the fingers, is a very
eagy one and because of the circular keyboard is &s much with-

out strain at the ends as in the middle,

COLOR ANALOGY

There has been no attempt to draw a true color enalogy. At least the
one below is very different fron the Helmholtz parallel. The Keys are
colored for only one reason--to Ereak the expanse of wﬁite so that the
Lye may quickly single out one of them. This was deemed negcessary even

tho the ratios are painted on the keys.

The aoldrs indicate & tone's possibilities as a true uvarﬁnﬁe or under-
tone egcoriing to whether they ere upper or lower in the following anslogy:
White--indicates 1, a fundamental, the inherence of all overtones

and their reflection, undertones--the presence of 81l eolors.
Red--the 2rd partial, or dominent of the tonslity--the dominant

golor.

Blue~--the 5th partial, or medianf,




Yollow--the 7th partial, the only remaining partisl unsubmerged

by another (see bottom of page 50, "Exposition of Monophony",
showing extents of influence according to the degrees of the

= » - fabric they would include)=--the only remaining primary color.
Orange-~the 9th partial, olosely related to the 3rd partiasl (SX ?"‘3
.0, 2(4) 4(16 or red, and of & strzage conso a
et .3( ]K'E: {_g') e . g nane

?1fﬁith the 7th, or yellow.

Violet--iﬁh 11th partial, submerged in the magnetiec fields of bot*
ti&hara partial, red, and the 5th, blue. (See page 51, "Ex-
poaition of Monophony", )

Pale tints--th. keys so colored, 21/16, 15/11, 22/15, end 32/21,

| wnro placed to divide wide intervals, are distant in

relation to the other tones (oeyond the llth partial

1imit), and are not to be considered strong partials.

Buaex
Gan;-the keys 80 colored are integrals of the Perpetual Tonel De-

scent and Ascent beyond the 1llth partisl and require separate

~ discuzsion.

LINES OF }ROORESSION THRU PEEPRTUAL TONAL DESCENT AND ASCENT
ﬂ Buooesaidns of ratics were chosen that would give & series of intervals

somewhat sinmilar to, no wider or narrower in their eggregete then, a

corresponding portion of the,essential ratios. (See keyboard fabzic below:k

i The EHBGBEELGES are such that if = peual could be used to raise certain

tones &nd another t» 1ower the sane and certain other ones, the 2nd ,

ord, 4th and 5th keys on the right side, first pattern, and the lst key,
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Red-=tne rd partial, OT Gowius

Blue--tne Htn partial, or meﬁli}t comploﬂing ﬁnu rriaa--aiao cam-'

color.

TS,

Tth, or yallow.

, afid of a strange comnsounance witn tne

Violet--tne litn partial, f:_ed in the maguetic fields of botn
tne 3rd partial, red, iﬁh the btn, blue. (See "dagnets and
Sateliites". @

Pale tints--the Keys BO caloreggiﬂlflb, 16/11, 22/1b, ana 32/21,

were placed toO divi@e wide intervale, are distaut iu
relation %0 the onﬁir tones (beyond tne Lltn partial

limit) aud are not %o ne considered strong partials.
Gray--tne xeye so colorea are in

Tjﬁograla of tne Perpetual Tenal Descent

and Ascent peyond tne Llﬁh purtial and require separate dis-
cussion.

TILES OF PHOGRESSION THHROUGH PRRPETURL TONAL ussSCLNT ANL ASCENT

Succecsgions ot r«tiog were choeer that would alVP o geries 9T i1utervals
g
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COLOR ANALOGY

- Bk [ R

There are wo eLighﬁ varl clene i ratie eequeuee lu e, Two

‘tu.m oX anvgi., _‘i) \ "

yellow, or 7, and WO Vio Lt, pr-11, eeales frow tnat generaxxy

-

*A

accepted as the theoretic Bistoaic scales. (See discussion of

aiatonic scales under "II % ietdry“;in "Expositiou of lMonopaony'
o. Scales of other cultures,”?reeiah wodes, tne gg—tone Judian

an, and otners, wey oe playea very

s L T
....

chromatic, the lv—tone Argbl
appfoximaﬁeif- (See eceiefgfieted in "III Hietory" )

Iuterval Scales--

Y. 2/is, or octaves, are eni.g,,if?/&s:ne inech wider tnan on tne piano,

easily encompassed DY wos "'-?_ﬂeude.

B

*Er"

10 . ﬁll other 1nterva¢e theat qgnld se.plilayed on tne plaue are proo=-

iug tne 6/2 or perfect e“fﬁ

Pnsitie -

11. The peeltion et tne nand Eiitn eaen finger Bligntly nlgner tnan

= p -+ f'-j_r ;.ﬁ'.' *e e g L

§$L 0f cne flngere is a very natural

?EF_# ;*Lf . %wﬁf

the ether and maxing the

There nas 0een no attewpt to draw & btrue color analogy. At leasSt tne oue
nelow is very aifferent frow thne Hegggolsz peratiel. The Keys are colored

for only oune reason==to opreacx cne expanee of wnite 80 tnat tne eye mey

quicxly single out one of tnei. TﬂlB-.&B deemed necessary eveu sneugh tne

ratioe are painted ou tne kKeyS.

Pne colors ipdicate a tone's possivility as a true overtoune or undertone
(:_t_;?"l.._lk = 4.8 T ! l"l.u.
accordiug -to wnetner i€ upper or lower in the followlng analogy:

White-=-indicates 1, a fupcamental, tne innerence of all overtoues

Wala - o sl SO~ . T 1)
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jiijne 2/1 sowewnat equally

tioned may be eaally playea 0y ﬂsrt%i
the’ flrsc pattern anﬂ the 2na K8y o;ﬁr'

Egi“ 5“nn alternately.

L st e L J"'t""'r' .
= -
e =5

iﬁgiiﬁl ehrnmatio scale et-lO tones witnj

plnyed oy fiuﬁing anotner pattern

Tng_runr RICB in plue pencil descrf§nr,he LeW pattern witn gr-
;%ail_'té§é”indlaat1ng tne reverse direett?f:fur ascent.,
:%: 5} frue ratio-scales of eignt topes @ played on auy ogme of the
% - Ciere oy staying on tnat tier,

jua;gahﬂona would play tne wnite
keys of the piauo, '3

6s Combinations of any of the spove ffle blans cowuld produce gcales
0 any wuaber of tones witniu »v that one would care to ngye.
7 8ix 0Y tThe 80~callea disatonic ma.]or 8cales and Six aiatonic

winor scalee, innerent in toe fanrﬁi

ﬁ
lostly as siuple of execution as unﬁﬁhe Piano, and, of course

'y 8ach of seven tones, are

ﬂ in true ratios. For the

na jor the colored c¢ircles on tne riéht auad for tne winor the

Colorea circles on thne lett, snow Ghe 8Cales accordiug to this
“'!"*
PLan; (Pind the veZinniug, or fuuaamenta;, and 1oliow tne scaje

0y its color circles. |

D.L 80 ri.‘“'fliuﬂ&men ta |

U8 ' OT 7 .
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&L UN
Y - A
!haﬁtire-ringar pattern of the nhands is dupllcatec eignt times witnln

gr anta@e extent--one pattern ror the right nand on the rignt
-fft%hr- 4 {ﬁ;taa patta for the lef:*i

LR ] c;,.:erﬁ { ;‘g_ 1& . ;_ 5 i.. 4- 1\:;' 1 1_t o o . L ¥ : !
3 ;ya—wiﬁhin the easy spaﬂ of a . aingle nand. Tne eignt xeya w1th1n

el
o e P 5
"J-_ £ 1.-_ ':"_!' o T "P
~ 4 4l h

the angle of tne two central red pencll marka wnere tne rignt pattern

%%Ei  i_ qosaandiﬂs and the left pattern asecending merge are duplicates of
I§3%;%é%;_eﬁhér;1higner and 1awer. Tney are placed meroly to facilitate playing.
ir E-he tnneﬁ)i s or i‘u.ndamental ie duplmani'g; 1n each 2/1 uotn be -
*ﬁ;'ﬁhﬁ mu%ﬁﬂﬂ“ﬁ@oompletes the flnal Pﬁttern in e[if_ﬂ/l aﬂd uaaauﬂe it facile

o ......i. 4.“.

ﬁ;&lyﬂﬁﬁ 1La;?asamgﬁgﬁt L HRRE T ¢
”Huu playing rhn t&gh# Inur 2/13 or zeiﬁ?deaorlha an aro auout tha
| ~ ey Cisved an s oxm

isyer, '1th tho five rowa tiurod eaah 3/ ;ha aI an iuen acove the

.‘.J;. :
i if-' o -3 14 I‘ P _.' '| faE

e

e o
fntnura An axplanatiunkand drafta or a mecnanieal weans of producing

o g (e R g
B 5 ri i 'L.. —.‘:" et !

?”??Eﬁ;yn-tnnou ara nas 1nn1nded hecauae one nan nnj;

¥ eprial

Ae

%; X Ihare are sevaral avaxlanla apars from;strji;s tnat are alao prautloal.
"L;;:- e s : o ¥ - xtf 5 X j el 5 9 a " - o

5 - ADVANTAGES

% 1 S A gﬁ

ocales--

1. The onromatic scale of 3y tones within tne £2/1L ie a simple

Tive~-finger exercise through tne whole extent of the xeybeard.

2he largest interval between degreina 36/3b, wnich ocours twioce,

tetween 7/6 and b/b,.ﬁhd 6/3 and 12/%, is just o times as wide

aé the smallest, 121/120, wnicn ocgurs twice, netween lo/ll aud

1l1/6, and 16/1i1 end 28/1b. Apart from these tne largess¢ is aoout

twiocs ‘= arge 88 tne swalle&t. (See Keyooard tfaoric nelow. )

© e,
Tnexktﬂfarca in red pencil descrite tne tirst two of tnese five~-

Tiuzer ratlerng osn eAcn £i1¢e. AYXrrow LOCICALAS Le OTraey iy «-wom

b
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STATE OF CALIFORNIA, |
City and County of San Francisco J@ ;

On this.. Qﬁ, Jday of ... Nl g , in the year One Thousand Nine Hundred and Twenty. 'f: C A
hefore me, MATTIE G. STIRLING a N Publiec in and for the City and County of San Francisco, State of Callformd.

esiding therein, duly ¢ 64:_1):11551011&11 and sworn, personally appeared.......................

=5 o e SO

e e s e e eeneiee  ENtOWT B0 'me to be the

L
same person...... whose name.._4£< ____subscribed to the within instrument, an{l..u&.
duly acknowledged to me that. .»AL{.. ... executed the same,

<IN WITNESS WHEREOI, I have hereunto set my hand and affixed my
oflicial qenr?t my office in thn City and County of San Francisco, the day and
year in this certificate first above written,

"
R

Notary Public in and for the City and County of San Ajfancisco, State of California.
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_ Zose Eollming are the sungs craat;ad on the principlaa explained and thm 2 7 +.—
SraRRT nmphonm Y 77 sy | G eREE T " e
o e i:u/-\bvun poems by Li Po, eighth cantury Chineae ﬁ-m the translatim hy
_ oahi Gha.ta. (me mbera of t.ha poems :I.n ﬂbata'a bonk are 1n pa.renthssu.l_'ﬁ._ g
SR "-'-‘ W Gt ormd placedd - SR e
P s m Lm&-mp&rtad I.ovar {5] oo, 1a32, '}'lpw On&,w- :

e m m giw smag {52] @ug tq 3| S.am..nt. R&I—Lq. CQ.Q »
_"7_ “4n Tosconter ia the Pleld {sa) aa.ag It 31, S-‘“‘I:" P" “"_
i ey Intruder. {55) dba.g 1431¢, Saan R"‘-“- SRR L s

On Ascending the Sineping Tower (107) Otfaduen 15,1931, Smﬁma

In the Sgringtime on the Scuth Side of the Yangtze Xang (73) o&abq qu"l Sﬁw‘ﬁ‘-

- JI‘-F‘_}-"

The Night of Sorrow (17) L94.e.. 17,1931, T‘MM P
‘On Hearing the Fute 1n the Yellow Crane House (119) l},Er 17, 19: 32 Smﬂ.mm ¥

On Hesring the Flute at Lo-cheng One Spring Eight (1201 b, 1, ;1'32 Sew T s

4 Dream (mth in tmalauon: E'.I.B Draam of the Sxyland; JL Farewell Poem, 77) .

On Seeing Off Meng HBO-J“ f‘“""'—-']_m ik :F’“ﬁwﬁ sm;:lﬁ 43
With & ¥an of Leisure (aol-Im.!ﬁ.?l M Onrbeoma ~ Rainru T, = Pl ,,, M G‘

A Hidnight Parewsell {112} Jm I‘L JQB;'- PM.M
E_— ", On the Ship of smua-woodt (1) @FWQ "?-3’ %Waw Q“"““‘G’“’ J“"""’ '”‘3 p“‘L
w0 Paa.lmn; 137th {By the Rivers of Babdylon) @ua.wﬂ' l"f:‘)l SML-EM.& C‘:'clf
23rd ("'ha Lora Ia Ey Shaphard). on tho interpretution or Cantor
7 amben ttotar Jaw §, 032, Sek Traweiaes it

The "Potion Scene", Bolilogquy of Juliet, from Sha.kaspea.re's Romeo and Juliet. )

C8ee 27,183\ S en Brapcis oo — Rennillion Octoden (032, (Bdadimn
Ehe laat ﬁ.m of tﬁo LI. Po J.yriaa and tha "Putim Scena" have acccnpaninent
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&%’ﬂ [ fif'”ﬁw—é} Gk Adoptation

Proportions of string length measured from nut for atops

Spoter sele fai.@aele 220 seste % Saw
“iv, Bgale . scals ~ BOOLY 1
_8tring degrees string degrees string degroes #_n't_:ing :
B R B B s
<1/33 11/8 1/33 83/32 “1/28 14/9 1/28
= 31/21 /6 1/22 - 2a/21 382 0/ “1/16 -
- 1/156  10/7 1/16 16/15 1/16 . 8/8 7/88
1/12  16/11 1/12  12/11 1/12 18/11 1/20
1/11 22/15 1/10 10/9 1/10 B/3 13/112
1/9 3/2 1/9 9/8 1/8  12/7 1/8
1/8  32/21 1/8 8/7 1/7 7/4 1/7
1/7  14/9 1/7 7/6 5/32 18/9 5/32
5/33 11/7 1/6 6/5 1/6 9/b 7/40
1/6 8/5 2/11 11/9 /11  11/5 2/11
5/27 18/11 1/5 5/4 1/5 15/8 11/56
1/8 5/3 3/14 1421 3/14 21 - 17/80
2/9  12/7 2/9 9/7 29/128 64/33 - 29/128
5/21 /4 5/21 6 165/64 96{49 41/176
1/4 16/9 1/4 4/3 1/4 | 1/4
/27 9/5 4/15 15/11 13/49 49/48 67/256
3/11 11/6 3/11 11/8 8/11. 83/32 31/112
13/46 15/8 2/7 /8 26/88 22/21 25/88
19/63 21/11 3/10 10/7 -12/64. - 16/15 19/64
/18 64/33 5/16 16/} BAAG  12/11 - B/A6
23/72 95/49 /22 22/15 13/40 10/9 13/40
1/3 1 1/3 3/2 1/3 9/8 11/32
17/49 49/48 - 11/32  32/21 11/32 8/7 5/14
35/99 33/32 5/14 14/9 - B/14 7/6 47/128
4/11 22/21 A/11  11/7 . 3/8 6/5 3/8
3/8 = 16/16 - 3/8 8/b 17/44 11/9 17/44
7/18 12/11 7/18 18/11 2/5 5/4 2/6
2/5 10/9 2/5 5/3 . 23/56 14/11 23/66
11/27 9/8 5/12 12/7 5/12 9/% £215/512
5/12  8/7 - B/7 /4 e 21/16 _109/256
&M . we . 116 16/9 - 9/16  4&4/B . s /A6
-.-gjg 8 /B /é/:ag, =P8 Ul g/so. ~15/11 - p8/49
/11 11/9 /11 11/6 /11 11/8 5/11
7/15 5/4 7/15 15/8 13/28 7/5 163/552
10/21 14/11 10/21 21/11 19/40 10/7 121/266
e dhe @ WE WE WA W
/2 4/3 /2 1 . 8/2 1/2



AMSBILL

Onla' one :lnatmant haa baan ada;[:ted to Honophony thns fu-l'. it haa a

vicla. body and Mmaaaaa fin&erboardi pBMIttiné, g_,reqter accurac,,r in making

_l the ltopa. It was deliberately E

lanned for a string 1ength of 20 1nche=. - 29 of

WP lmﬂ atring, making tha lm ubﬁtims _per aaaond. aa the 'cello G, 15 ahoatn
":u rnndmntal. The four nringa m tanad in the ratios 1-3/2-3/4-27/& a 2/1
below those ot the violin, ﬂ'n 1mtmmnt is held between the knees when played.
'The G fundamental will probably be chan d with the development of instru.
ments for ensemble. The keyboard, described below, must have its fundamental as
middle tone with threo or fcur 2/1: ntenﬂ.lng abcve a.ud below. !herafore. to
give a median range of pitoh, middle c uould seem a battar rundamantal. »
e g family of atringa-hi@, mid.clla, 10:, tuned to the ratios 2/3-1-3/2-9/4
- with 1 in the high instrument the same as middle C, 1 in the middle im_trmnt
a 2/1 bciw. lni 1 in the lm" m&ﬁent & 2/1 ﬁélow that--might mpp_lmnf} '.i;!_zg
| It is important for intarrpis to be haaru .1n- the ﬁLMImneaus uouﬁding
of their tmel._!hn marked .fingarhnard of the iastrument for which instructions
were given in the firas ohaptar should be prepared ror dmblé atopping ror two

' _o;f :l.ts nringl at lmnt. The proportim nf uring lengﬁh to mam ror tho

}-\.-#.4?

T Rt P _ ,
ltrins abou m that uhmn a: tundmntﬂ m ginn 1n tbe tonuins :

table;

(Th.e cmmtationn for the new atring are all made on the basis or 1::

r:tiu to the mndannntal.

mt hi@or tm tu

'ﬁu. a/z is 14/9. aﬂ:.n relatica oz 14/9 to s/z ig as/z'r. Ehon ]/38 or. the lmgth rre- |

tha mt is the poa.lti.m !'or thl stop ror tho tm 14{9. ‘I' m ltoppod tha atrlns

llha 28 uhratioul Ihno the 'lhole [3/2! uns 27 but, nho, the att)ppad str:lng

nl‘.u 14 vibrations while the tnndmntal ltrihg Hku 9. )
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" 55 30
e | e
| :E ?’i - v
-a» ES“’
-1 ' - _'Eif\#
S | NOMZICN AND m 1|~ ]
s - | == ‘[t? Hll
. A ]
The Staff , -__ | . 5% N‘a q | :l [
Tke staf? capabla of :‘:-'r tones to t.he 2/1 contains 1& 1 F"'-'ff:?' .
of which are ﬂaible- ths other rmr pairs are asmd and ooii -"‘:T r‘q'* - i
between the five. o f fl
.ﬁn: certain point on tha staf.f is i.dentlﬂad as a mtn m_g M |
' : ._'I"'.ir |
of 1nt:arvala is thereby ratdined in tha g'raphiu natatinn. - L‘?I: Nt b# E -.
a2 -
Four of the six more complex ratios *ta divide wide int | ™ I® i‘
The space between the middle pair of visible lines contains J iy 2 {.' U
has its inversion in the reverse carresponding point in the q r:’-‘:' t .: |
staff, The Iarra 1 showu that the ranga of pitnh is thu ﬁra# =S 1 |
¥ LT
mnt on !hich the acalas are to ha plaged.; a largu 2 u-.dicaﬁ =]G 4 P I |
+‘
J. uark/\ ﬂﬂﬂ' be used over a noto tb dmota a "o" mi'l “E 3 * ;5 ’I-
S 0’. | - {
'to danote the same dwmard two of tﬁun vmld donatt s "b" S B " :
. =i B : fl
"bc", and so ou, tkus proﬂcung for the more -_omplo: ;min:i.:::nrglﬂ __‘i ; |
¥ Lo ; ]| oM By
# A notation for rhythm allowing @-eat cmplu.tty is e | |22~ ) | f'.
; N I .
Cmmll in h.u book, Ew Zusical Basmrcea. mis oo'ald. bt na; = g2
-} _—
1
- with the staff in place of the ordlzary 11m11:ad rhytbmic ng || f=
& A _.‘ S ._._.:_. g f__ L e ___1;_{__-_.: _&F ,l:.;' G ,_;_F_q‘f::é;;‘\:;;. 1 i
._‘__.li H < !
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Bocause of this most natural resolution the first condition, that is, an

impression of the triad tomes, may not apply at all but be inferred. Then the

departure, paradoxicslly, is the beginning.
In pure melody, utterly without hamonia ~support, the m nhnonatima

hoﬁ since the effect of harmony is given in mccaaaiu tma.

The carrea_ponding chordé in the under tunalitiu 1: upooinlly utuuung

-

because it has all the power of the over chard being & porfact reflection, and

has been comparatively igmored.
The simplest departure tone in the fundamental under tonality is 3/2, in

the 3/2 tonality 9/8, and in the 5/4 tonality 15/8, Therefore, the under dom.

inant 7th chord in the first tonality would be (descending) 4/3(?), 16/15(Ib),
116/9[31)], %/2(G), resolving to 4/3(P), 1(C), 1(C), &/5(ad), the tonality of 1
under (called F minor). The leading tone, fha 7%h downward from 1, resﬁlvu
downzard to 1, and the 7th of the dominant chord {downward] resclves vpward to
the '._’;rd of the tonic chord (downward), |

1t i1s an interesting problem to construct the corresponding ckords in the
other two over and two under tonalities and to make their resolutions,

It is the purpose of this work to state and illustrate fundsmental prin-
Cciples. Other chord combinations and their resolutions may be discoversd 2s
necessity arises for further oorrobbﬁtion of the theory.

Three laws crystallize from the toreg_oing observations:

Flrst, the attraction a triﬁd tone emfta is in 1n§eréa proportion to its
rutio to 1. (The attrazction the 3 identity exerts is 1/3 that of 1, and the 5

identity 1/6 that of 1, The urge in 9/8 for resolution to 1 in ths fundamental

over tonality is greater than the urge of 5/3 to 3/2, practicslly the same dis-

tance away, even tho 5/3 is a simpler departure tons.)

Second, 'the'nrgo to resolution iR a departure tone is in proportica to its




plest 5/3, The simplest in the 4/3 tonslity is 16/9 (16/9 4/3 4/3); the sim.
plest in the 8/5 tonality is 16/15 (16/15 8/5 2/3, or 4/3).
This tone 1s best 1llustrated in the chord known as the dominant 7th. The

« dominant tone (3/2 in the fundamental over tonality) alome, that is, without &

simultanecus or successive impression of the Jrd and S5th of ths chord, hai'cma-
paratively 1ittle urge. Its urge to 1 is éreater than the urge of the other
triad tone, the mediant, because it 1a.simplar. The addition of the 3rd and 5th
of the chord (15/8 and 9/8 in the fundamental over tomality] strengthens the
urge because they are a perfect simulation of the triad tones on the dominant
(3/2), tbus preserviang a fecelling of the toaality while introducing a departurs,

1t is true that 15/8 andia/a are the 15 and 9 ldentities of the funda-
mental over tonality, but tkey are in simpler relation to 3/2 than to 1. (15/8
is a 5/4 interval with 3/2 and a 15/8 interval with 1. 9/6 is a 3/2 interval
with 3/2 and a 9/8 interval with l.] Therefore they induce the feeling of a
departura; (Thias ia not true of the 7 and 11 identities, Not bqing~nhltiplea of
simpler mumbers they are in closer relation to their fundamental than to the
other identities of the tonality.)

However, evea the dominaant trizd (3/2-15/6-9/8 in the fundamental over
tonality) without the added 7th 1s comparatively impotent. Tith the 7th (4/3 in
fundamental over tonality), the simplast tone of de;érturg,_lz @gf the most come
pelling urge of m susical cktord. TWith the addition of the chltﬁ/":-ln funda-
mental over tonality] there is included the next simpleat tone of departure.

1t is also naturs]l that depsarture tones ahnu;d £ind moat satisfaction in_
resolution to the closest triad tones. The Jrd of the chord (15/8 in the fundamental
over tonallty)'rasolvca to the toniec (1}, the 5th of tho chordﬂtq/B} also to the

tonic {9/8 is as uluaa to 5/4 but the urga to 1 is natnrally stronger); the 7th
of the chord (4/3) to the mediant (5/41. and the 9th or the chord (6/3) to the

.




funda-

mentals
c
dominant;
4 subdominant
mipor
e relative major: submedinat minor;
. ! . relative . - ' sharp mediant
‘minor e - minor
F donii:mﬁt: " ~ tonal minor; mediant
subdominant tonal major submediant
subdominant minor; subdominant:
¢ tonal msjor; dominant submediant; dominant
tonal minor minor mediant minor
mediant major; ctromatic subzealant wodiant;
Ad f£lat sub- submediant; mlnors m& jor: 80D
medlant major mediant chromatic major flat medisnt wmediant
Puada- | major
pensals C ¢ a 2 c H

I.imiu t0 this work must be drawn., 1t 18 not designed to include an anal-

ysis of genersally accepted musical theory. However, the adove table is corrobe

orated ian one particular; Ab to & is the most complex relation; compare 8/5 to 5/4.'

ZThe Phenomenon of Resolution

There are two conditions prerequisite to an urge for resolntion: first,
an impression of a tonality--an mprenéim is gained thru the 1-3-5 identities
of 8 tonality, in other words, thrn tho triad tones. I.auer it will be seen that
the 7-9-11 identities may be, :ln diuininhing :lmportanoo. part of the 1mpreaaiun
of a tonality. The second condition is a departure from the tonalil t:;'. The intro-
duction of tonet other than the triad tones 1nstantly creates the urge for rem—
lution. The nrgt is satisfied 1n s return to the triad tones

1t is na;nral that the simplest tone of dsparture should create the most

compelling urge. The simplest tone in the fundamental over tonality other than

the triad tones is 4/3 (it is composed of the simplest mumbers), the next sim.




After leaving diatonic iatervals end dla;:ussiqg the 37 monophonic inter-
vale it will be impossible to translate except in rahtloﬁ to'thém. Therelfore
it will be advancag;eoua to discarﬂ all translation after thi: chapter.

There are only three mtiol. or 1ntem1=, b.tnan dcgraea-S/e 10/9, 16/15.
>

9/8 and 16/15 Bave been e:rplained &S 1ntmall of thn dhtun:lu acalea. The sin-

pucity of the ralatlannhip of :heir tones u t.houroru a.c.captod.. 1{}/9 15 also

-

the result of two simpla intervals—-a 5/3 and a 4/3--§x_§ =20 or, reduced a 2/1,

"9,
49 .
9 1% 1s the theoretic small whole tone, which is an 61/80 iaterval narrower

than 9/8,

The six triads and thsir scales skould be played on the iastrament shich
bas been prepared with marked stops, and the exact relation of each ratio to ita
two tonalities studied.

Tonalitles are to each other zas théir fundamentals., A tabls of conality
relationships follows;

Manda-

mentals
1 m‘ar‘g
¥ 1 nn:ier;
5/4 fs/d. 5/4 |
4/3 | 4/3 4/3 16/15
8/2 32 3/2 ¢/5 9/8
é/ﬁ 18/8 8fs - 3:f25 &f5 16/15
Fama- |1 1 5/4a /3 32 ¢/s

mentals rur under
The relationships ars all simple, comparatively, of course, except 5/5
to 5/4 with the relationship 32/25. Compare this analysis with the ordinary
nnderaianding or.tonality nlatimahipqé (C is 1. vapitals as jor, small letters

minor. The rdlaﬁun of the horizontal to the vertical as tundamental is given

first--then the reverse, j

T




1-1/ 3-1/5, ere trensposed into the 2/1 from the fundumental series of likensesses,
that is, from 2 end 4, and from 1/2 znd 1/4. The fundsmentzl over triaﬁ is

1-5/4-3/2, C-E-C, beving 1-5-3 over a constant 1 (1-4-2 zre identicall. -The nader
triad 15 1.8/6.4/3, C-4b=F, having 1-5-3 beneath a constant 1 {1-5-4 are identical).
‘?_ ~1n the overtone series there were two transpoesitions from the 3 #éﬁos, N
4/3 and 5/3. 4 indicates a 1, or fundamental; 5 a 5th overtone, and 3/3, or 1,
a 3rd overtone: there 1s a comstant lower 3, The triad is then 4/3-5/3-1, F-A-C,
& new tonality. The corresposding under triad is 3/2-6/5-1(3/3), G-Eb-C, having
2 (or 1}-5-3 as undertones or the tonzlity, and s constant upper mumber 3.

There are two transpositions from 5§ in the overtone series, 8/5 and 6/5.
8 indicates the fundzmental of an overtone series; 5/5, or 1, a 5tk overtone,
and 6 a 3rd overtone, all having a lower constant 5. The triad is then 6/5-1(5/5]
~6/5, Lb=CeEDi The corresponding undertons triad is 5/4-1(5/5)-5/3, E-C-4, having
4 (or 1)=5«3 as undertones and a 'consta.n_t upcer _5. |

The six trisds;

Overtons - Undertone (Descending])
m 5th 3rd mndi.' ' 5th ard |
1 (C) 5/4 (E) z/2 (6] 1 {C) 8/5 (Ab) 4/3 (F)
4/3 (F) 5/3 (A 1 (C) /2 (8)  &/E (ED) 1 (cC)
/5 (4b) 1 (C) &/5 (EDb] 5/4 (E) 1 (c) 5/3 (a)

1% i1s perfectly apparent +that a ratio on 1ts face reveals its possibil-
itles. Onme knows lnstantly that the tone 5/3 is either the 5th ovﬁrt‘ono. or
medlant, of the tonality whose fundsmental is 4/3, or tho 3rd undertone, or
dominant, of the tonality whose fundamental 1s 5/4.

The six diatonic scales according to the gronpinga of tones given before

and nhowing t..hs intervals hatuean degrees;

- .‘&




Overtone--
c b B F G A B c
1 A e R R e ¢ i
8 a 3 .2 3 8
9 30 "wjs. -9 ‘i ‘8 W
& . i85 8 -9 8 .38
P - paly Bb v D % P
s .8 - FE. 38 ey 8. e
3 2 g °.°9 8" 4" '3

Ab Eb C b Eb b4 & Ab
-} A6 i 16 k-] k] S 8
S 9 g 5 S 2 S

2.8 .38 85 30 9.1

9 8 15 8 9 8 15

Undertone--{Lescending) A
c Bb Ab G r Eb Db C
I a8 8 2 4B Q2
9 5 2 S & 15

3 2 16 3 10 3 16

8 9 15 8 9 8 15
G 4 Eb D C Bb Ab G
S L k-] 2 1 pi-] g S
b b S 8 9 ] 2

2 A 16 9 2 0 16

5 9 15 8 8 9 15
E D C B A i F ).
el 2 1 a8 2 S _4 2
% & i 6 3 2 S &

200 9 18 98 110 8 18
9 &8 18 - ¢ g 8 15

The fundsmental under tonality, i usual terminology, with the triad
C-Ab-P, would be ? minor; tha 3/2 tonality, with the triad 6-Eb-C, c minor; the
5/4 tonality, mith the triad E-Cei, 4 minor. Confusion can be avoided by fore
getting the alphabetical mclatara and remembering that the ratios a/:—:: and
5/4, becanse of the 2 andi uundermbora, are the mndmn:u of under
tonauties (le2-4=8 ars nlwsys indicative of mnda.gontalsl and that the triad

tones descend the exact reverse of over triads,




The very foot thot a rutio mmst have two numbers is proof that it is a
potential dual identlty. It 18 not meant thst & tone can be considered sn overe

tone and undertone at once; rather,- that a to;m at once has the possibility of
* bot} The nind st *lor: 1n diametric directions to comprehend this; for over-
tones ﬁp. for undertones down.

m gam of this t]:aoxw was _di&cuvarad in the 16th century bLy Giuseppe
Zarlino, Franciscan monk, who expounded the polarity of major and minor. It was
his thaory\%n;?v(gajmmu accepted, that the major is naturally an escending
scale, and that the minor naturally descends with lntervals the exact reverse.
Such are the scales taken from their source in the overtone or uadertono series:
C-I-E-P-G-A-B-C, ascending, for major, and C-Bb-Ab-G-F-Eb-Ib-C, descending, for
minor.h It is rather an ﬁrhitrary grouping, &and gulte variable., It is preferable
to think of the 11 tones &8s a single body susceptible of many groupings. The
arransement of the intervals does not matter so long as the triad tomes are
retained, C-E-G for mejor, and C-ib-F for minor.

The disccvery of Zarlino is completely corrcborsted in that the l-2.5
identities of the overtone series form the major triad, and tke 1-1/2.1/5 of the
undertone series the minor, Hereafter the word over will imply a major tomality,

and under a minor tonality.

Tre Six Tonalities

There are six varieties of transpositions within the 2/1, tkose from 1
(or 2-4-8) 5 and 5 over, and from 1 (or 1/2-1/4-1/8), 1/3 and 1/5 under. Analysis
of these reveals the six tonslities existent tithn; the 11 tones of the diatonic
scales. .

Im triads expounded above are the mdamantal'ém and under. They are

fundamental because the triad tones that reveal their identities, the 1.3.5 and
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times as fast as 1, creating the 15th overtone, the fourth B’nhu'ra middle C. Onme
of the two new intervals is then C to B, 8 %to 15, or 15/8, the major 7th. Trauns-
posed down three 2/1s 1t is ntin c %o B. Patently, it is the result of a 5/1 and

e

a 341, or a 5/4 and a sjz.._axa_ 1

The 15th amrtuna aho nilm .tha interval B to fJ. 15 fo_ 16, or 16/15, the
minor 2nd., Transposed within the 2/1, the distance of three 2/1s and a major Tth,

the interval is C to Db, the B3 relationship. The analysis 15--8K ...52 or 16
| S 15.

1t becomes evident that ratios with both numbers mltiplea of si-rpler
mumbers are the result of two latervals represeated by those simpler mumbers.

Trhere are the ratios of four mores intervals to know:

9/8 == major 2nd | 15/8 -- major 7th
16/9 — minor 7th 16/15 -~ mincr 2nd
0_ llﬁgintgia intumia, -hman.g the haurula tEen genu;
§. .§. .i 3 -] -
%-"\%%?'? e /(aa Jas M/WLEM/P\J_J\_/

*About 2 1?/16 interval:
zach interval has its inversion: the inversion of 3/2 1s 4/3, of 5/4 &/5,

of 5/5 5/5 of 9/a 15/9 of 16/15 15/8.
m:rn l.s cnly cne way to appﬂeiata th--u iaumla; that .ls to hm.r them.

...“_

Acmtal: mmu thc string lcngth frm mt to bridga nnrretted atri
(_orTat prml gn T wvﬁf'maf M\-&Jﬂa—w:
instrument. The interval 2/1 will be 2 the string length, w moke an incision

or scratch at right angles to the string ea-the-fiagesbemwd. The interval 16/15
is produced by measuring 1/16 of the length from the mat: put a mark thare. Then

the string is depressed at the mark the smndin.g part makes 16 tibrauonn in the

time raqnlrod for 15 vibrations of the ‘whole ltring.

.



nomenclatare. The intervals ara:

2/1 -- cctave 5/4 -- major 3rd
3/2 -- perfect 5th 5/3 -- major 6th
4/3 -~ perfect 4th | 6/5 -- miror 3rd

€/5 -~ minor 6th

There are then left to discover cnly the major and minor 7ths and 2nds,
occurring at the beginning snd end of the scale. These are the result of e
dddebelromen@ L50 latervals withia 5. The third of the string, waich creutes J,
divides into three parts, each part vibrating three times as fust as the third,
Or aiaze tlmes as fust a3 1, cereatlag the 9th overtone, the Jourth I above middle
C in the series given berore., One of the t7o possibdle new intervals is thea ¢
to D, 8 to 9, or 9/8, the major 2nd, which transposed down three 2/13, is still

C to D. Analyzed, it is the result of tmo 3/1ls, or 5/25--....:{; <9 or9
s 4 i

1t should be clearly'undérstuod that any ratio with a lower number less
than haif the Iafger i3 wider than a 2/1, and that doubling the lower is merely
maxing the iaterval narrover by a 2/1. Zoubling the uprer widens the ianterval
by a £/l. Balving hzs the reverse offects.

The 9th overtone alss sllows the interval T to C, 2 to 16, or 15/3, the

ainor 7th, Anslyzed, it 1s the result of two 4/3s--:

4 1 Jrzasposed within
S ¢

J&
3" 9.

the 2/1, the distance of three 2/1s and 2 major 2ad, it becomes C to B3b, the
sane relationship.

The pensatonic scule is built from the  iatervals within 3, 1-4/c=3/2-1/1
((=#-3-C}, and the wide intervals 1-4/3 and 3/2-2/1 are aivided by intervals that
are the result of two intervals within 3, 9/8 and 16/9 (D and Bb).

The fifth of ths string,-which creates the 5th overtone, divides into

three parts, each third vibrating'three times a3 fust as the fifth or fifteen




orfC-D-E-G-Bb-G. fZey may te seen in the rutios of the diztoaic scales, oZe
plained immediately following, )

The lintervals of the ulatonic scales have their gseaesis within £, Tha
first of those intervals is the octave, 2/1, into wkich all the other intervals
angs be transposed $0 make them musically available. In a practical system of mmsi

the octave of a tone can have no identity; it is simply double the mumber of
vidrations. 4 system is evolved for one octave, of which every other is a dupli.

cation.

The neit interval is C to G, 2 to 3, or 3/2, the perfect £ifth., It is

-

- g = i N o L] 'y — o] % ™ 1-"1 ﬂ‘h i~
traznsposed 4owa ag actave unc 15 still C to C. T neut is 4

cr
O
Ca

U, v 0 4, or

ey

4/., miich 3% be truaasposed withia the 2/1, the distuace or u popfect 128k,
and becomes C to 7, the same 4/3 relutionship, trus Craating the tone 7. C to E,
4 to 5, or §/4, trzasposed aown two octaves withia the 2/1, remzins C to E.
G tc B, 2 to 5, or /23, tramsposed within the 2/1, down a periect 12¢th, becomes
C to 4, the same 5/s relationship, creating the tone A,

The oddenumbered of ths overtone serigs are the only ldentities, The
cctave of G, &, 18 G, 6. Trken without drawing further from the series there ia

2 tte interval = s 3, 5 to §, or 6/5, transposed %0 1, the distuace o aa octave

and a zajor 10t8h, giving the inserval C to Zb, the same relutionshin. And there
is also the ianterval Z $0 C, 5 to B,IQr 8/5 (8 1s the octave of 4], which, trans-
posed to 1, an octive and & major 10th, creates the interval C to Ab, the same
relationshiz.

<he worus iaterval, rutio, roldationship, tone, are practic:lly synonymous
in this exposition. A tone implies a ratio to its fundamental, and an interval

is a ratio, or relationship,

To avold confusion these simple intervals should be recognized by their

ratios., Hereafter they will be used without traonslation to tempered scale




The Overtone Jeries

It is not important thether one o.hnoua to say thnt miml internls have
>

their source in the ratiocs ar simpla mnhm u did Pnhasuru qf Balnoa in thc

sixth century B. 0., or that thair sonrco u in the ourtono uriu tho phonm-

el

enon discovered by Marin Eersenns, French monk of the u!antunth century. The

result is the same. Because a more graphic analysis is pblaible, intervals will

be explained as having their source in the overtone) sesdes. This work 1s called

Ezposition of Konophony in recognition of a single tome and its over tone) sesied,

Just intonation 1s any system of tuning with intervals exactly the same
as the intervals of the overtone series. Thersfors, the name Eonophony might

apply to any system of Just lntonation,

The tone of a string that makes one vibration in a dartain'length of time
will be culled fundamental, or 1, 1t is known that while the etring is meking one
vibration it is &also dividing itoelf in half, each Lalf vitrating twice in the
saze length of time, crcating the second overtone, or. 2, the octave, the simplest
and strongest of all intervala, 2/1; ‘that it divides itself in tkree parts, each
third ribra.ting thmo times in the am hngth of tiame, _crasting the third over.
tone, or J; iato four part.s, creating thc fourth orartnnﬁ, or 4, the octava of |

2, or the second octave of 1, and into five parts, cre.ting the fifth overtone,

or 5.

On the piano.. if middle C is fundamental, the octave above is 2, the
seccnd G above 3, the second octave above 4, and the third E above 5.
The intervals of the pentatonic scale, ons of the first used by man, have

their genesis within 3, (They are expressed in the ratios 1-9/8-4/3-3/2-16/9-2/1,



