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CHAPTER 9
THCEVALD ECERERUP

The 20th century hes produced three writers who have |

written extensively in advocacy of 19=tone texperament. Two II

of these Zen bave used the medium of books to present thair

views. HKornerup's odvocacy, however, bas tsken the form of 1

s series of pasphlets. There are thirteen, dotiog from

1922 to 1938, end they show a gradual evolution in Eormerup's
ecyhasis and interest, balanced azainst a consistent view-
point throughout. Ee is &t sll tizes a thoroughly convioced

advocate of 19= snd 2l-tone tezperament. Here is a list of

bis pazphlets from 1922 to 1938, ell of thez published in

bis mative city of . Copsnhagene.

1. ﬁ;:écll Accustics based on the Pure Third Eystes, i
162
2. Akustiscke Gesetze ffr dle Akkordbildi 1930
3, Des Tonsyste= des Itaeliepera Zarline, 19
%, Die Vorl#ufer der gleichschwebended Temperaturen
{zu 1% egnd 31 Téne), 1930
S« Die Hochteilungz der Cktave, ala Abtl8sung des
syntonischan quint-Terzen Systezs, 19
5. Die skustische Atccthecrie ausgewendt sufl das
pythagorfische Toonsyatea, 1931

T8oan, 15931
Indigches Toasystez aufzeklfZrt durch tertifire
Tellung, 1931 T
+ aAcoustic Metaods of Work, 1934
+ ascoustijue theorique, 1938
« Das gpoldens Tonsystea, 1934
. Zguilibre entre les sons perfectioones (dores)

et lez sons maturels, 1936 |
13, Acoustiec Valuation of Intervals, 1938 il
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Forperup's militant writings are not coafined teo w
|

7= Von der Ur-forn 5-t8aiger Skalen zu den goldenen _v:
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gusi=. They include proposals for politicael and calendar
r,f:::.l Througbout his werks, Kormerup writes as though

ks were a debater, scholarly end thorsuzh with all data
taoding to support his conclusions, cklivious te all contrary
data.

Io bls early writinzs, Eornerup is concerned with
refuiiog the Pythagorecns. The smell rfifths which charac=
teriie 19= and 3l-tone temperaments are desirable, to
Eornerup, because they make possible relatively pure thirds.
In tia writings of what sight be called his ziddle period
Eorperup is interested in ancient and oriental musical
systexms an models for a 19= or 3l=-tone system. Fipally,
in Bis later works, be is precccupied by an alzost mystical
conception of & cusical spplication for the golden mean.
ihis is his =08t originel end ckellenging proposal, and it
leeds, as do his other doctrines, to the advocscy of 19=
524 ZLl-tone teszperaczents. We shell look at representative

woirks of sach peried.

11; the political sphere, Eorzerup's propeanl is for
£ cox-romise betwesn two mathods of counting ballots for
Fropoctional represeptetion. He presents a zathematical
2e4n Setween two Senesally considersd plana, one of which
i% nlleged excessively to fevor the large political parties,
tie zther ths s=zall ocbes. Eorperup's proposals for calendar
F=fora involve the equalizaticn of the mooths with leftover
“stntaless” days.




FURE THIRDS ALTER A SECOND

Tha basic proposal of Eornerup's first pamphlet,
Musical leoustics BEssed on a Pure Third Systea, is that the
supertonic generally attributed to the just scale, 9:8, is !
fusdasentally wrong and should be replaced by 10:9. In
sbowing bow this view evolves from the more traditiomal con=

cept of the Just major scale, Eormnerup first reproduces
disgrams of the traditiocnoal scale based on fifths and thirdse.

Ale]s |
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He then cites what he considers to have bessn an
izprovement in this patterm by Shobe Tanaks in 18%0. In ’
this disgraam, Tanaka staggers the thirds, giviag to major
sod minor thirds equal importance.

DlA|E|PR |
FIC |G |

Eorperup points out that with Tacaka's revision the

believes Toanaka's myste= to be defliclent in one respect:

|
|
borizontal aspect of the systea is symmetrical. However, he ‘
the topnic is not at the center of the symzetry. Im order to

make C the center of a symmetrical pattern similar 0




Tenaka's it 18 only necessary to substitute the D lying a
fifth below the tons A in the aystea for the D lying a
firth above the tons 0.

The D in the above diagrem has & velue of 10:9 as
cocsputed froa C. Omce EKoroerup hes replaced D 9:8 with D

10:9, the rest of his argument for 19-toos temperazsnt

falls into place easlly for it is with the supertonic 9:8
that 19=-tone tezperazent suffers Ecat in cospariscn to 12-

[ |
toos temperament.

Exaszple 42: The Just Major Scele Compared to 12- apd 19-
Tonpe Temperaments

Tona Juse 12-tons 19-tons srror:l2 arror:l9
c 00 00 00 o0 (2]
D 9:8 208 200 159 04 15
D 1019 182 " " 18 7
E 5:& 1856 00 379 1a 7
F 413 498 S00 505 2 7
G 3:2 702 1] 695 2 Z
A 513 Bia BE4 16
B 15:8 1088 1100 1073 12 15
Total error with D as 9:8 50
Totsl error with D as 10:9 [ a2

Lorserup extends the systez beyond diatocic confines
by adding anothsr group of tones below the row F-C~G in the

disgrass, making C the central point of a syasetry which
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affects the vertical as well &s the horizontal patterns.
within the bottom two rows, C is the center of a scals

which Eormerup calls ths doric minor.
¢ o If. I
D|A|E|B |
—I terma)l] F | C | G|+ | tomma
p* A~ E* 5' :

It is part of Eormerup's opposition to everything
Fy-hagorean that be considers the above values and those :
related to them by thirds to be the tomes pot commatically

slzared. Tomes to the right of thoss shown above Xornerup

coasiders to be raised by & comea (or more), while tonss to
the left are cozmatically lowsred.

The result of Eornerup's theory of the Pure Thirds
is the relative de-ecphasis on the 3rd partlal, and with 1t
the minimization of the izportamce of the one acoustical

Fi- |

fren Lo whiech 19-tons texperazent is inferior to 12-,

EISTCRICAL JUSTIFICATICHS

Having established an scoustical basis for his

recopssndsd reform of zusical tezperazent; Kormerup turns

bis primary sttection to historical precedents for tha




flat fifths he is recozzending. Ee devotes special atten-
tica to three of the meantome tezperaments, those involving
the alteration of the fifth by X, 2/7, sad 1/3 comsa respec-
tively. He attributes the 2/7 comma tezperament to Zarlino
(an attribution which is gemerslly supported) aand the other
apd the othesr two toe Arnold Sehlick (both of which are
genarally contruﬂicted}.e He eites tha sarly construction
of l9=-tone lnstruments, without conceding that they might
have been tuned to systems hardly even |pp;uxilnt1ng 19=tone
equal tezperament, His principal and most walid point
cesceralng the tuning systems of late Henaissance theory is
that they counteananced a coosiderable reduction in the alze
of the perfect fifth for tks purposs of improving the thinrds.
His ps=zphlets abound with charts showing how the fifths of
his own proposed systems cozpare closely with thoss

sdvecated by the disciples of meantons temperaments.

THE GOLDEN STSTEM

In hio early writings Eornerup underlines his view
that the mcoustical bases for susic are threefold, the three
bazes being the 2nd, 3rd, and S5tk p;rtill..5 He is aware,

EE&rhcur ascribes X-comzs teaoperazent to Pletro Arom,
1/3-cozza tezperasent to Francisco Salircas.

5Inrnirup likens these thres values to the thres
Frizary colers, doclaring that theorists such as the
Tritsgorescs who fall to recognize one of these valuse are
the zusical eguivalent of coler-blipnd. Musical Acoustics
tezed oo & Pure Third Systea, coluan 29,
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of ceurse, that the series crested by the powers of the
three pusbers =ust proceed toward infipity without ever
meating, and that any relationship betwesn velues based on
ope series and values based on snother cam omly be approxi-
mate. But this troubles him because he u‘ anxious to have
s uniwersal basis for measurement that will provide answers
to quastions of right end wrong in tuning systema. He finds
such = universal basis in the sge-0ld mathematical concept
of thes golden mean.

The golden ratlio, which Eornerup also refers to as
Eeplec='s "Proportio Divina® is that proportion between two
values, "a" and "b" where "b" is greater than "a," which is
capabtie of belng repeated exactly io the proportion between
the larger tera, "b," and the sum of the two terms, "a + b."
Iz ac algebraic equation, the precoodition for the golden
Tatioc is as follows:

a t
EF"T + b

The walue, % is generally referred to as v , and the
¢quat.on can, after several simple substitutions, be ex-
recerd as follows:
« 2+ ne1=0
Solwing for . , we obtaln the walus 0.61B034. It is
foTnerup's basic postulate to let the chrozatic snd distonie

Sexit:pes differ from one another by the ratiow It i

Telactively easy, algebraically to solve for a and b -




274

(chromstic and distonic-seaitcmes respectively) such that
.,:.' - 618038, while a” * b’ = 2 (five chromatic semitcpes
ples seven distonic semitones eguals an octave), The re-
sulting values, io cents, for a exd b are 73.5 cents and
118.9 cects respectively. These valuss are fairly close to
Just values for these intervals which are, respectivaly,
25:d% = 70,7 cents, and 16:15 = 111.7 cents.

Bacause of the special nature of the goldea ratlo,
the Tone, which represents the sum of the twe kinds of semi-
tonem, will represent the value "a + b,"” which will be a
deccminator 1o a fraction equal to|/ when the diatonie
sexitoce 1s the numerator. This tone, "s + b," is 192.%
cects, which is approximstely the =zean between 9:8 and 10:9.
The catio,w , also represents the relationship betwaen the
2ajor eecood and the mioor third, "a + 2b." This minor
thiz3 is 311.58 ceate in size. The ratio, , also repre-
sents the relationship between the mimor third and the
perfect fourth, 2a + 3b. The golden fourth measures 503,8
cents., The entire bierarchy of fintervals from the chroastic

§22izone to the perfect fourth can be expressed as follows:

saroEntic sexitone o dictozic seaitone - tone -
I atonic se=ltooe one siner =
Soor thind . 0.618034

n
7 I'Tect Tourth

If the valuss represented by ths five lotervals arce

sdlel together, the sum will be exactly sgual to am octave.
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If je=t the last tera (perfect fourth) is omitted, the
resuliE is the golden fifth, £56.2 cents. If the last two
terss ere cazitted, the result is the golden major third,

iga.© cents. Thls is bow Eormerup brings the disparate

valuess for third, fifth, and octave inoto a siogle universal fl

basis for messuresent. The golden third, fifth, and occtave | |
canne= relate to oce another by W/, but rather as sums of !
valuess each related to cne another by W . i
Eoroeriy carries the golden ratio through intervalas
soalleer thas the chromatic sezitome (although the szaller
valusim= are mot included wihen mezbears of the series are added
togetmer to form the major third, perfect fifth, or octave).
Procesdieg frox lasge to szall, the first two valusas after
thes =mropstic gezitons, vkich Kormerup calls golden mole=
cules,. are 45,4 cents (the golden diesiz) aod 25.1 cents
(the —olden coz=a). At the comzatic level the golden !_|
interr—al seeas excessively distorted to be of say acouatical .I
valuse (the syotonic cozza is 21.5 cents, nearly 25% szaller), |
tut tee larger intervals are approxiezated sufficlently well ' |

to re_der the golden systez st least discussable.

Eorzerup e¢laizms for his systez of iatervals at a

% &
& beg g for acoustical waluation of susical systezs. Tois

|
fize* patio to cne=-another that ic 12 capsble of serving as 1
|
1
|
|
1
1

“ﬂg tecgity wvitk which Eormerup expresses his
8dvoca=cy of the golden tose, and the extent of his claims
Ior 3= "can saly be shows with a direct quotatien: “The 1
TPelam ons of the goldes division are like a kiczly thought {
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gei=c & pomswhat extravagant assertion im view of the fact
thos pature bas supplied its own basis for acoustical
vaoation ir the intervals of szsll-nusber ratios. EBarbour,
wh: ceonsiders the goldem systes on "Ignis Patuus® points to ‘
ths rather substantisl error iz the golden fifth and th.'l.:-d..ﬁ ! |
Thks fifth is nearly 5.8 cents io error; an #rror greatar |
then that of R=comma meantone tezperazsnt. The third is
1.+ cents in error, but it is an error oo the side of flat-
ness which is ean aggravating factor to Barbour and othars
w prafer & large third.

The golden systez is probably more realistically
apraised when it 18 conaidered Dot asé 8 universal basis
fzr =messurezent but as sizply ancther proposed musical Y.
axites, sharing with egual tezperazents the imperfection
ofmll intervals other than the octave. As do egual
te perazects,; the golden systea offers cozpensating
aZr-antages for its acousticel imaccuracies. These advan- !

ties sust be weighed azaizset the extent and laportance of i
trs ipaccurscies. The advantszes of the golden aystem are .
lsi:s tangible than those of &z egual-tezpered systeaa. lNot

e pn Eorpsarup has advocated the use of pure golden intona=

toon, sipce it would take a proliferation of tones %o

rwamder such & ayates transpossble. GHRather, It is asserted

viick shows EBsmuty and Justice s twe forms of the same, a
li=ent natursl funda=zeatal law, at the seme time both

isstoectic and eftEic.” a4Accustic Velustion of Iatervals, p. 9.

5';&,1;1155 and Teczpsrazent, page 128.
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for the golden systes, the use Of a constant ratio betwssn
the various sizes of cozpoment intervals provides sz almost
=ystical harconiouscess. The parts are alleged to harsonize
with one another. The coz=a snd diesis are no longer just
left-over parts. They belong to & series which also ccn-
talne two kinda of semitones, the tone, the aminor third and
the perfect fourth of the system. Supplementing the sense
of unity in a syste= whers the gresat and the small are part
of a slngle series is the =zystigue of the retic of the
golden mean itself. The object of great respect and even
awe Of brillisnt men for cany cecturiea, the golden mean

is said to be ezbodied in mature in the construction of

cextain lllttlﬁ

and in much of the world's greatest archi-
tecture as well.’ )

Wiather or oot tke rl;ﬂlr finds the mystique of the
golden mean and of the single hiersrchy of intervals appeal-
ing es & musiczal elezent, he may be irpelled to ask what use
it could possibly heve if Kornmerup's initial claims for it
8re rejected. Lot even Kormerup hes proposed its use in
Practice. What volue might it heve if it is scousticelly
unsuited to be the basls for valuation?

There is & close argenic relstionshbip batween the

Elarnfrup gives a moderately extensive bibliography
f pop=susical writings sbout the golden mehn ie Acoustic
¥aluetion of Intervals, page 2l.

? ' :
. Eorne: 8 source is Hacody lund, Eatbedralen i
Eidarcs, Dllﬂ:u£919¢
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golden systeam end a certain serdes of related tezperaments,
the Pibonacci series® ... 12, 19, 31, 50 ... « It ca; be
proved that the limit as n->02 of E"f—_l' in any Pibomacedi
series L1s nooe other than » CuBlB034, It cam likewiszs

be shown that the golden intervals represent the sxact
tuning of that system which is the limit of the series ...
12, 19, 31, 50 ... + This having been sstablished, the
golden aystem, ns sdvocated by Eornerup, becomes, sssentially,
A means of advocating the expanaion of tonal resources by
means of this purticular series. The higher one procesds
within this series, the closer the ratios between the
cczponent parts spproach the limituw . Although there are
discrepancies between the intervels of any finite tempered
System and thess of the golden systez, such discrepancies
become incressingly scall ss the oumber of tones exzployed
incresses. The table below shows the discrepaccies between
certain intervals in 3l=-tons tempernnnn{ and the eguivalent
intervals in ths golden n:-tcn;g

E# Fibonacci series is a series of numbers in whieh
Loy given mumber is the sum of the two preceding ouabers, or
n-?n-.?}.(n-n.

9Fur & siziler cozparisen bLetween golden intervals
sd 1%-tone tecperazeat, see below, chapter 12, page 3la, for
% chart, followed by a geseral discussion.




279

31-7T Golden

Diesls 38.71 45.8

Chreaatic secitons 77.52 ?g.g
Matonic se=zitcoe 116.13% 118,

Tone 193,55 192.4

Mioor Third 309.68 111.4

Major Third 387.688 SB!.;
Farfact Sth 696.8 696,

Except for the smallest unit of the aystem, 3l-tome
temperament represents a rather faithful rendering of golden
tuning. Therefore, in the most practical sense, the case for
the golden cut is a part of thm case for 3l-toms (and to &
lesser extent for 19-tone) tezperacent. Whatever attractive
zystique may rest io the pripciple of the golden mean can,
with very slight discrepancies, be sttributed to the egual
tezperasents of the aforementioced Fibonecci nrtﬂ,m with=
out alteripg the scoustical ld’lﬂtlélt or disadvantages of
ths tezperuzents within the series.

It is unnecessary to concern curselves here over the
Eany other uses Eoroerup mskes of the golden series as tb|1
tasis for musical hlllurlﬂlnt.ll Whether or not it ias

regarded a8 deciding,the walue of the golden cut as an

1011 chapter 12 will show, 8soze wenknesses are pressnt
in the application of the Golden system to l9-tone tezperazent
whiich do oot apply to 3l- or S0-tooe tezperament. ‘

lllurnlrup finds walues for the higher partials oo the
basis of combinsticns of gzolden intervals, His seventh
Partial is soze 6 cents too flat, axd is the sum of the
Eclden tome, minor third, and perfect fourth, mious the
Eclden diesis. Zorserup also uses the golden syste=m as a
&tartiog polat in some Socio-musicology, declaring, for ex-
&22le, in bhis Indisches Tocsyste=..., page 7, that tha
2sjority of Indian intervals are very close to golden inter-
vals,
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argu=ent in favor of 19-, 31- or 50-tone tezperament,
supjlesenting but ot replacing ecoustical considsrations,
deserves t0 be taken into consideraticn. Becsuse of this,
forzerup's theory of the golden cut sust be regarded as an
izpertant contribution to the theory of multiple division
ever though bis basic premise for its use ls extravagant to
the point of invalidity.

L final note should be sdded about the broadness of
scoym of Kormerup's work im acoustics and multiple diviaiocnm.

|

In s pages eppears the most detailed chronology of the ad=

12

vocicy of l9-tone tezperazment to hsve bees publisbed;™ one

of *=e cost thorough trest=ents of the subject of the [
diftmrent possible ways of dividipg a string into musical
mtmnluu and a zost sensible proposal for the universal

ousi=g of uul.“ His pazphlets contain maay charts, often

a8 Mlusisating concerning his viewpoint as many pages of ,

texie Several such charts are appended h-rm15

1Esuah ehronclogiea appesr in several of his pﬂihlltl-
Of iue important early writers only Woolhouse is omitted.
The:m is, bowever, a tepdency to attritute advocacy of 19=-
ton: tesperatent where So such adwocacy 18 izplied ss in the
cags of Elsass, the buildar of the early 17th century
Clevdiceabalo Universale.

L"Iormrup's treatzent of this e particularly useful
8L thorough. 1t is cne of the chief subjects of icoustie
Metiods of Work. -

“Iiurn-rup proposes the use of the Gersan suffixes
is =4 es to derote saerps and [lats respectively, but the
®li:ipatlon of the letter b from the roster of tone designa<
ticis, and the use of b to denote b naturale

prcn Die Vorlsufer..., pege 5.







