ﬁ]a HIE“I'I.I’THF i

i
3
k
[,
L

Breoustic -:rml.’l-jn'ht of werk

"
“
[
W
v )y
II |
v
g ]
I
1
I s
4k
L 1
i ' 5
- 1 s
& ' i P
=} S L
N G
O DR [
¥ LT L
A - B
RSN e
£ F i
Pt o i
. i Tt
. ' LT .
PR Vil I
3] g e 17
-l. k& L ! '
= g il . |..
s 3 b T
T 5 o
b e
L) o
i
i o
i
v [
a1
L







FREDERIK LASSEN LANDORPH

Frd Febrmary, TEED—STh Haroh, FEed

Chinfmiminisiemlaor for

e Alnelerdipn Deli Comperie, Semafng P886—59




[ranslntion from the Danish by Marée Eormdd

apyvright 1034 by Theareslid Eermerup, Lopenhogen 1©, Denmark,

Coples are abtuinalibe, post free, on application i

ta the apthor, Th. Rorneeup, ger Danslesve] &3,
Copenlegen F, Denmark, either by Posl Cfce Order Ter

{ Danizh Kroner [or cech copy. or ngalnst cosh on delivery




ACOUSTIC METHODS OF WORK
SYSTEMATIC COMPARATIVE MUSICOLOGY

INCLUDNG SOME ACOUSTIC TABLES

i

FHORVALD KORNERUP

LAIPENHAGEN F.

LOPENHAGEYN MLMAAALY

FRISTED EY 1 JORGERSEN & (0




I'n. ROHEERLE

FREFACE
The aim of this treatise is:

(6 Propose o ComEo internationel terminolegy of muosie; thos, e the while
k i h
kevs of The RTTE Llne TSEmeEs

HRE]

and for e black keys
z ‘ P [ bies

ndl Tor donble &8 sod b ihe fermipations isis and eses; for ss mbnmia

toness the signg s+ and pluced after 1he name afl the tone o Lodicate increanse

=
or dippinwtion of & Coamnea :1.|: a5, for inslonee, in Tidlan mnzic: o =88 cents and
= O cenils, or #2 cenks maors.

Chply Elliss 1200 cents are used (never 1000 milliociayes, or 10 Chcknv-Xenlimelar o,
ar B0 ceptitones) s Ehe nomber PHEE can be divided evenly by 0, 44 and &
thelr mulliples (is 730 particles can be divided on a string Iy 3 4 amnd S).

Helow are given some forther proposols concerping ler ninols 3 nkstandce,
expressjon striple chords is used for strinds in opposition to the »Greek Trinds 4
i iE‘_|-|'_-|.-|-I“-._.|-h_.\, s . dbes pnd o i, gl '|.'I:I|EI".IEI=IL- chafds  Fr ehiard of the
cevenihe: sTomice or slacting-point for skey-no ! sPhryginn-Dorice for the Atollan
seale-lype, and «Lydisn-Phrygian: for the lgmie or [mstic scalestype, secording bo the
sncession ol Telis Seheme 17; in olfer W 5, @ diferénce 15 made helbween
sspcondary  por 1 in particless in the forooula X, tertinry divisions o the
farmunln ¥: further: gomelory and quintary insiead quoaternary el

Ihe Greek apelling of names is alse used, ¢ g Arkyilos, Platarchos, Polemaios
ple., and the spelling of Lhe erms: Trichord, Telrachord, Tritgmas, Mediam represoints
internulional spelling; and capilal letters for =the tone {ctaves, ot small letbers for

the interval oolove

2. Ta draw altention 1o 3 prinelples which heve lafely begn set forth eoncerning
svslenyntic comparalive Muosieology:

al that in the development of tone-systems feom Lhe saeliest times to Lhe
day thers hins. williowt § donbt, been 0 mach greater siabillty than lhas hithe
supposed, vz Professor v. Hornhostel's demonstralion of the stability i the le
ol the flute (and the E.:'H.I.l mensure] fFom HEEE up b o0 B G Ll far doon U
e ages (MNote 1 This stability we here transfer te the proporiion between the pitch

of the bomes;




Veaiatic Metheds of Wark, 5]

b that in mentiening e ancienl long-sy=tems it is only peassibde within very nar-

ks ko orely upon absiract Fifth-gteps, but thai one can rely in the highest
the concrete shortening of a string (secondary spartilion into particles
e kone

formuale %b ol v, Horabostels remnrk: sOne of the fundnmentals of the To

lel™s

avaten, the partition of o string, §s evidently primitives (Note 25 aod v, Hurnh
;

and H. Lok
solely from his peigciple (the pore Fifths); he arrlved st the 22 Srul Ehroagh

nuamn’s ohservation in 1953: Breloer sought (o dedpce Bhacela's {Indlan)

n chain of pore Flfths. But it is nol clear why the advance of te Fifths should stop

chorl at 22 Srotie (Nale 3)

¢} ihal the principle of Relativity can be recognized also in relation o the tone

inieryals, sieps, of ¥ Hormhostels declaration: «The imvestigalions of recent vears

ave ..., led to surpeising conscquences. As is known, melodies can be displaced in

their pilcl as optieal flgures in space, without changing thelr shape; they may also
be enlarged or dimiolslied ss fAgures in space withont alleration o thelr shape if

pnly e relative interval-distanees arg kepl. In lhis woy the strociore-lailding inter

vals. as the TFifth and the Octove, wlso keep their Punclion in the new ferm
I Nate 43

o opeecibein & wiiler sense, as the alboye-ms ntianed

Apics eam ."

Indeed these F jacin

authors alse point out: ~Thus fhe ce wrisan of musgleal siyles as well as the com

marison of olher mruskeal fonetions — lones ai d instruments — mighl prove a valualls

aid I the investigntion of the history of civilizaliee:, CH00e 41
For expinple: In his investigation of the length of the fute (and of the gold-omea-
wialel has lmill wp o hypothesis of an nncient culinre-strean

e Frofess

Feom China across 1l dbic dicean o Centrnl Americs.

1z 5 kinds of exact inferval-calenlalion, and:

1T 7 hypot

helical principal=-rules for the origin (genesis] amd siruclure

ol lone-5y51eT

4, To make plaln the adyvantnge af having an objeciive menni ol waloation fnr

ancient s well ss mesdern oF Dilure lone-systems, which, aralhe '-\-Il'l .'=|-!'II.-C:' -

anly aeciE by weans of lhe authorltatve golden system Tormed by the golden cotf

T £ 1 '
{Eiper diviziani of the actave secording to the foronala s — - nr
i m
Faormuila: e =7 ] 1 (0 !
T r P T T i 7 — e TEEED ),
in decimals: | L M 4+ OSTH I =1 ] i

L
clons glane (Nofe 136 the pverdasting fundamental formula for universal power of
adaptatien, — here Lthe Formnks

n Poeioli's «Divina proporfiong., Kepler's sgectio divinn:s anigl spemmas i e e

for universn]l Sense of harmony.




CHAPTER |

FIVE KINDS OF EXACT INTERVAL-CALCULATION.

Scheme 1 shows ve methods of ealoulotion of the intervals

Group A. Quantitative string-partitions (Nos, 1-2), the muosical feulty ol
vislim dpiusikali=ches Sehénl

1. Primary {Flugeole

lslring-parlilion, i ¢, Fartial- or |

-Lemes are crealel

la% AT I' a string {or Hote) into several cigual parts, which all vibrate =t th
sanpe fime, ¢ @ Nalorval tetple chord ce g ¢, the Mactial-tomes »os b i

The diference in the frst grvde between the cenls of Lhe adiacentl Porlisl-loames

:|||:|'-|'.i| ikbes to the golden fones 0 lspsler 1),

I'he dilTerepnce in Uke sedond grade approximaies 10 the golden Solecinles
PartEal-tng [
1 Lanele L
i i i
% 2 n it
0. 3 g i
LK. 115 0T AL
| 1 ] H
LH LR & HF
[i [H | i
1004 1.1
i i Tl ' 154
il (HTELA
T i HpH. =L

2. Becondary {ornamentnl, i

prarelived sLring-pavtilion |‘|!1|_'.' part ol e = 10
vilarales: we divide the siring inlo 720 particles 1 i i i y
Fhie tone-lroctions are indicated o Use TolBose g Iahle lormnla X
fihe whaole siring as Lhe comman moamermbor)
- NEVEF inverl
| e vibealing parl 5= the dendganinalor |
laFchos’  mislisr winf,  the secomdorily LAl clave, is e Fouril, 1
o T ' | |
Mese, [ndian Mahijioma 0 g in foepnuala X1 - with the common nomerator 4
1 1k 1, =1
T 1
The aclave secondarlly Eparted is the small Third es ~ il the Fillh
. 1 }
L 1
+H) | Hin e W Inidian P s o, (i) -
o 0 5o Piniarchns Poromese, Indion Pamcama, (s par: L TR 18 Meae )
li 4

im Formwln Xz - : 3 willi Lhe cominan puanieraton
T |

Taukolodgical : Lthe Filllh secondarily halved iz the lane #x:



spoustie Methods of Waork.

Group B. Qualitative divisions, {Nos, 351

3, Tertiary {arithmetic) division of the declmals of the fone-fractions (38 decinnl-
Fractiong), or division of the diference between the vibrotion-numbers, alse indicaten
i v

in the fellowing »stable formil

The octave 20 lertiorily halved is jusi the Fifth . — 1,5 wilh the commoen deno-

L | :
minator 1, or in formuls ¥: — with the common depomlpalor 2, see Seheme 19,
i ! . 2 _ - MR ¥
The Fifth =150 tertinrily balved is e, cither L35 (03 holved) or in ¥ I

with the commoen denaminator 4.
The autnler of vibrations by Die, Mo Pelers called objeotive Lone pilch) inereases
he miven decinsal-fractieggs
sepen Lhe decimal-fractions {or vibration-numbers) of 2 adiacent
9 1

Partial-tones s constant 0L25; 5 mions

prapd Tiicns '.|'.._'\- 4]

The silfereme

-I i ar g minus & = 0, compare Tale & d

emedrical, peutrnld Iogeri Usm-ddvision. or division (and [ransposing) o

4. Qoartary (d
tane-intervals, steps; subjective fone piteh
The prodoct of 2 tone-fractions is consistend with 1he sum of their logarithms

b 3 ] -
for exaniple: @ Filthssteps - -5 , ETSR wilh
[ s 170915 — 3521835 a5 logacithm,

|2 LR s | 1 W90 o= cenis. minns T2 = N5 i +

Work alslic L

Professor Toseph Yasser, Mew York, remarks that the New

FArY
ncisseaaes o very rare and ariginal manuwseripi: The Geomelrleal Scale in Musick. o1
gt Lhe stalement afl its

Gara-I7t reduced 1o Geometrical proporlions, apnd aceord

aquthor fwhose name Goudy is merely gaessed [Fom indirect indicatien], was wril
ha % Lhux the pionesr hefere the
Cwizs mathemalician Leonlaridt Eober (1707—83% whe in Lhe i 1720 limited the

b siomée tlime Belare the vear 170G (Nole b

common logarithms of fone-lraclons to ene octave (2] by dividing them by the
lognrithm ol 2 = 030K

- lp focilitale e transition to El
of logarithm-reckaoning was Introdueed by me

5" eepfis as an interoational ssethod o

counlimg; &l CASY Al e ictical msc

in 1929 by using the Constant K, i e (Scheme 22):

mins bog. okt nvimas

nce 15

Thus an odditlon and o subteaction ave merged inte one single addition = R

the stretching of o =iring, sees

5. Qulintary =trusture §s used in o

Seheme 1 above, ("2 F 2 ior, lhe orkave

Gv pressinr 1he string down on e lioger-oard (. on o vinlopeellas the string
g

ch of the lone will alse be

will he somewhnl Ughtened, and, aceorndingly,

wwhat railsed {quintarcily)




Resumd: ni The meth

ol work sel lorth Iin Mok, 208

1 the Greek spltting of fractlons, formnols 7, & g, th
| 7' R L 10

wlow guartary J-div

is gertlary 3-divisy
comimon i 30 | i
Che gquarary o ree bt lidtle below the sverage numl

fertiary cenls

Shoold the Fow I yviclesl s

Firmula £

refp, Formmlala

enks |

Whereas the averape number belwesn

Ivi Twolold symmetrical ealealactions. Pyllagors
H .

Thirds &5 F 1 cenls :I_'.' TesEns il

e W L




Lanqistic Mathaala of Wiork.

Or by means respectively:

o .
sesanddarlly ;- itk i ]
Lt Holes. ... T4l [HL AR adi
B pasen 114 hitia Lo
ihbrevinted a

tertinriiy o S [y i} T

Necimal-Tract iomns 1.1 1. 183 i

Necimnks 1L1RG L 148 o

nhbreviated a I t

o) The sNatoral quadrople chords:

Partinl-topes Nos. 4—R I £ £ ik

Secondarily : our particlbes, T2 h7E 450 I11 e

51355 = K

gmichly decipnsing [mces 141 L] E A
= R . £ Wi 4

Lriartarily : our cents I -] ¥ e

i 0 " . "
Incrensimg bensic 1 1.5 i |
b rithneelical peogesslon

4 " RS = -| : :
wndr. Bornerugp's olmerealian




14 Th. EonxeEmus

CHAPTER 1
SEVEN HYPOTHETICAL PRINCIPAL RULES.

The Fellowing rules are proposed in the hope thal a eoeperation between philologi
historie pguiry and Insfromeit-inyestigaticn on (e one hapd and | heapeljc-acoustle
calculation on {he other will lemd to o clesrer umierstonding of the ofgin am

Ihese Tibles are partly hypolhetbc, i

al the ancienl tone-svshoms than has hithe

My e III!!. Y TIEIEL HE. 1 1 o B

Liroup A. Presumable Construction of Scala-types and Tonics, (Rules

Nos. 1—3)
Primcipal Hule Ma. 1. The stepwise progression of o sealedv e
partilion Lon the =tring ) sparktitian of the whole steing gives thus (hy three saccessiyvs

halvindst =ihe orpamental penbalonic soales: i
i

al hi RTH all4 152

secoidary 2i-partition of 1he wihale slring, then parlly seeamdary &

Faurth, gives olsn 5 ormamental Tetrachords in orienlal luning:

1
lie Lk |
el
[ rypin
|
[ d | n |
0

c i [ e it i |
[ i 1 in i 1l

for instnnee: the Gresk sscale-0ypess, welenie 17, Mok, ]

Yewisly Hed|az-har, doubille harmanis
Ahavnd-Rabbah, harmenic-Dareie

aerording te seme indications of A, Z. [delsohn (Nole 61




Aeoustie Melhels of Wearls. 11

Principal Rule Mo, 2. The orlental seguence of Tonles (key notes) cun be o
by terdiary divisiom Thies copsecutive halvings of the (Mbpve, Filthh apd Third give

thus the presumed primitive Greel Chefon

= Pylliagoras) as will a5 the Indian Tonds

nental Tonic-zegue i d+ e p o, {only Partial-tones):

i i
& 1 ng -4 [}
DTad halvimg I E y [ il

Ll alving [ [ H H] i il -

ke resucll, the oriental {(Indian) Tonle-geqpencss

(AT 1ETI 1 11 LEE. 1 i ¥l %

Iriemtal Taml & 1 a b

1iam Srabl-N: i 3 & 7 i ;
Scenle=Structiore - d 1 | 1 ' - | Ru-Lerar
e r. _:l 4 = i

tematically, exactly with whal Victor Mahillen (e

ann's repork, MNote 1 has reported (withoul menfioping

limpn preseription Tor the pariition of an F string, se lhal
spvpn Tones can be maids in the middie third part of the siring corresponding to th

nomber ol particles on 8 whele string ns given below (iransgasedd fcom am F =lring

s
a
1
0 oa O osiripg v mo =
IF. 4k ricles | 2 5l L 1] 13 S 241}
1 trumnspeosed Al 5L i i $ 30 184 jili
. Ma-lirama, Mg | i a1 1 I i
F. Marticles 2RH a7
15 1 i
. i 1 [
o

I'e diference bebtween Ma and Sa has reference to the strocture of e Two [ndian

role-lypes respeclively, see Rule 4.




RO

Principal Hole Mo. 8, The Pythagorean and Persian Tonic-gaqueinse s

: o
[ormeel gquurlacily, 6 Fifth-steps (r Fifth, g Fo 11
i =l 1 il i
"vthagorean Lydlan scnlke o S i i I I
wal ! LhagErvan Loskrome L-tones: Sitrus Ti ! i
|
Snng-lon | i
Lasmiing T Persian Seili d

Group B, Probable Construction of Ancient Tone-Material
(Rules Mos. 4 —T,
Frincipal Rile No. 4. Permanent and variable tones.
@) T'he transposing of secondary dormamenlal, decorative) seales on e Tonics

tkey meles) mentionsd moy give severnl tone-systems with ool o few common per

manent tones, lor instanee the presumed 15 arjentsl perimapen! Loimes i Ll |
Perslan tomes with the exceplion ol &, and b
Cedenfal Tonke M 1 1 IH L
RETH P Jazs i i f z
Liriental Tonle oo | ¥ L VI |
mam e R 1 1 | i I Seher
T 1 = 2 i ol 0
The 13 Perzion tones (with the exeeption of 4, ¢, 3 and b)) ore presumably the

commaon | for primitive Greek, Persian, londian and the later Arabilan bom

materipl. Conlinued fransposilion on ather Toenics or wilh aller scale-Iyvpes gives Baw

lones, varving both for the different tone-syv=iems and wikthm the same sysiem, oal
led swvarlable fones of e avalem 'l Tolfoed iy e ciled as examples:

15 } 1¢ Perslan Sratl sos., of which 13 are permanent, Scheme 3, F

14 | 1 Indian Srili Mod., ol which 17 ame pefmanent, Selidom

pl r M medieral Arnbian tons

The 4 varfulle lones in Pecsian music are presdmabldy fhe Per=tan Srab N
12 apd 15; the § variable tones in Indinn muzic: the Indien Naoso 1, & 10, 14 ol

'l alirpclre of e Telpaclords -

Lydlian L. Phrvgla

1 | Q..
Indian .. vlaz g 1] ] i B lies
Interrals an4 182 1132 H2 12 i 13

&kl



Arconstic Methods of Work 5]

bi The Idea in itsclf of o few permanent Srofi-distanees as o strocturs conool

be tlouglt of sas rising throngh & simple ndvanoe: of n Second only, 1. &

i [ 1 X
Leslipm Mas - ... U 4 T 13
Mls, Lydian. ., | | 2 i
Sa, Phrygini - | : B
Fepslan Nos 3 1 . 7 IR
e R e Eo_iloig =7
Iransposition. . d-4 o o b R Ty e | R D

but tertary J-fivision of e Foorth gives alse the Indian Sruli-oambers for Lhe

npper Phrygion Tetrachord in S, |'-|I w-Phrygian

; | I e ) B
Copnpmom el 15
I B a :
il fm hid [H) a4 ]
fi * o 148
abbreviated, Indinn &0 . B 1 3 = 1 o

rorresponding to the terdinry S-diviskon.

1 The i ber ol foaehes: Scheme 2 P. 1o mll T . and Scheme 3 -I. in nll
B 7w 2=70 disperse malurnlly very noevenly (the colomns In the middie)
he nmmlser of Molecules {intervals of syual value) 15, eccording b0 all sruoti:

in 2, Persinn | Tital | Ie Selhemat, Todisn T % 4 Lommas
2 & Co 195 . SR
5w i | G ] 14 3 1
2 Malecules e florois I Malccubes
Intervals 17 . .... Intervals 22

This ropdition ¢on naix v he changed by coplinned transposing. The cxpresclan

slec for &q 1wl intervals belween (ones in stEpwise Rredression was wugoes ledd

by Prolessor Ghr, Kroman, (1846—150E5 ) Copenhagen.

Principal Rule Mo, % Chromatic and Enharmonic.

practice of Muozic even Pyilisgorss has nol Leen able to carry througls the

ib ln the

conseguenie Py Nzpgdorean Fifth-system, bt he has had to conl=nt himselt with the 7
fundumental distonic Teales, and has presumably formeed the intervening chramalic
il enharmonic 1ones I|_l.' secondary ||||:I"FFII'.||.I:I.t|L'ﬁF.|_ for institnce, e abave mentonsil
alic des —, 05—, ete. by secondary halviog of the small Second o . d, oF

e bl

whereby wilh great approsimation he same inferyal is obtained feom des fo
a 11E7 eents, unid Troan & o F 111.7 cenls — inaudible difference (Formuola M)




14 T, Kosxenor:

|
.o | - ! | E.H iem wl il
o ¥ [ ; L :« L
i | [T k
3 wihaporean: 5 Fifths belosw dEs ' 1.2 | Crhome |
| | I8 I i
1 1. L 1 il
I8 17 1] T I
1 wic, difference. Scheme 8. hetwesn Lhs
s 111 L5
Partial-tones Mos ool 10 ek L
Ta
o Pyt ] T Fifilks nup T 18 |
b Lanlele 13 o H cei |& I H L
.- i ] 1 " 1 = :
] 1 131 12 18
'k Daren) nes andd Plularchos gacd the secondacy froetion 20100 &
i Driclyman wados I6lD; Plularchoes olso 15704 in Kroims malakon
1. & diminish b IR
When constra ng lone-svsiems one can for copyeplende oyerl E the smncill
cifferenees and, on wiper, calculate by thesreticn]l Traclions far €5 Pk A
liave 10 wleEnl mude vse of the splitting of fraciléns. Formn -
L Al | the firel 18 secomlary lals
il 5 5 b which |
14 ] HITH 18 spcondd o lerbery one

By this primitive pellhoal of work, splitting of fractions, (e levilimate Lone svsl

have been Ior oulstrippel, by continual portition, i e, s lury inferp
W g £}
Eratosthenes anpd Plotarebhos Liadve oes | 1 Tl |
1 HH I
& |
secondary enharmonic «deses Hocenls, w Ficlyino lves  1he
6 A P | | | .
th - { vl nl Pl n s e & ol ey el il
15 | h B i 1 i |
just 11 cenls largern
-
Luriewsly envugl Arkvios mekes ouse of the fractiorn FLY cenls, very n

the Molecale in the 1Bdoned temperament GLLG conls, jusl

e Fourth |:|.'r|:'.uril:. livided © Formala Y

1]
wikh i &M eenks and |- ML cenls, S © pter I, Besan
t : | 3 4] I Wi 1
' 1,
. - i L wl _ 1
Flutikrchos hos sumidnr fenetion niy a lgeke Jower 1il [LE]

=l
1180 comks, sy mboile hE'I!i.'IﬂI‘riIril:- -parled, Formuln X:

Filolemaios nses e fraction dm 0 cends, vers wenrly the Maleenle in th

lomed emperament, W71 eents, the Pyvthagorean o secondarily F=ported (Forn




£l
b} Tnterpolntion within the Tetrachords iz also presumably fo be laumd o o great
s Helmuol HRitter uobes from

hose menlioned,

gxlenl nmong other nofions tham &
Hauf Bev (Note 81 [or the Tarkish seale-1ypres

Suzmnal d sMen esers one and o

elively of wo wousunl [orms wiilch we

Tetrachords Fesp

AO1. Medimm 111 folal 702

111 total 486

I geeven ribomos-Tetrachm le 204

o H HES
I rUAEVEN harnnoois . 1321 7

Seleme 17, Waos, [ I winl 18,

which liowever, cen easily be I'\-\._.Il.lil'l'li im the [

' t e 1 in 11
I'he 4l om the strimg is i
% pards or the Filll =4 ] inlir 3 parls i
i e L.nrma ] 1
Fartlele (S ELl 47 s i
Spar e gm0 1 a5 a0y A P.UT
0 n N
A lshireviateil 1
T2 VR _ . . N S
This the bism - L] eenl= Lomma aver &8s, which is 315.5 cenfis 1<
A
tovn seales cop lereailer e charmclarised as Pl lowrs ¢
nkx
| © 1 i il ! f1k ] L } € 17
-] IS _
Lyainm Majsr meEvEn DErnanie i 1l o
[ & 1 Tz 111 y 1 I L&
New eneT
| meeven Minor Trilopos peEven harm. repeaiod o, T | O I |
cf In the snme woy some Hve- or sis-boned seales, 65 lar exampie 1

seales may be explamed by Trachords:




el il
cleared np  as

muy be sppposed sl mesnvy other

Iseing something quile nolornl

fantushie Fifth-steps

dF We mighl pr hobly solve Prolessor v. Hornbostel's i 1Y COneeE |

Lomma

B
Fifth nnd Comma-Fourth, probolsdly amd I resgiect b s i
1] secondary I'I|l.'|'|"li imions, sd-paclilion of 2 Fifthsq, o i o a T
tively:
1
Formula X i
& -
1 r- I
g | ;
T k- F i ] f i
| 21
articles hida ndi o}
i | I =
slshreviated spaces | . : =
r- | 1
["art 1 hidi 5 .
27
T Camnmsk-Fourih i |
f JErs
|
Fn X! |
I EL ii 15 i1;
Lhen Coni i d-parted [ or
Halver
Fomplliz k| [T s | I
v following divisions, see Scheme 18-
| - :
B-tliviglind
| . .
| Foermunla ¥ 30 ag Sh 14 | |
| Irenioa. 278 o s o - 1
i
Ha ltid
B
iy bl el 13
13 27
b 15 13 | e
iy v li
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Acnostie Methads of Waork.

ure Major iriple-chords:

B Further »hes .. d 4 ... [+« aod f o by ]

| I i deen dillerence-tone  Iebween d 4+ and bes ]

| i — | ami h |
: 5 - il s T
Buper-Tonic hés 1.3 resp. I = = = 1.A21HG “Third
2 e L ¥
malnis Third 4 - - 1128 minne d = — 1,11111 Sab-Fifth
] 1i i
1 L}
Theejs alierendse F - - 11672 el = 1L.74074
ET, 1]
il il e
The Fifili T 1. 4340 z = I 46143 Tanie

0ENS 1. 1,725 1,350 1800 =

| F+ o+ e bes
e I r —— }
D074 141111 1. 408148 1B5985
G= d - =
1 o : e 1|
r T I :
| el |

Finally il may be proved by mesns of other similar diference-lones. Prof v Hori
ws o physical explanalion of Lhis probica {Mote B 0 H L

in  decinralfraciions:

lepstel however, gives
cenls, {E—1=06780 conts, sille Bluz-guarte umd Blas-g

13515 amd TATHE respeclively

Frincipal Rule Mo, & The inlervols befween Lhe lopes In slepwise progressicn

cann often bo grouped In several «Gresk Triadse (3 neighboor fones) of two dimen-

signs inm beo directions:

s et ring direel 4 1 Comanman rebrograde 1 i Lommas, PyEhagorean
sl &' riad 5 d— 1 1 x C Arahian®?

pelave comprises B3 Commas of 2.2 cents (alwat midway

it huppens Lhe
dikAG ceats )

hetween the syntonic and Pythagerenn Comma, respeclively S0 and
from Scheme 3 can, for example, be constricted Schéme 4 nz an experiment: the
i ator, kane, 1603k

AR

t Greck Tringdss wilh BFloned looe-No. (Michelas Mer
ire of the «Greck Triadse has hod some importance in Melods

e the strmeky




Kiinspemy

Principal Rule No. 7. Javaness salendro and pelog Gamelan

F. Lassen Landorph MNobe B in 1523 nx «»Two lone-svsiems, in which Ly Lisiimel
{aclapted o twao cdifferent systems)d cannoel e plaved fogelher: we assome th ¥
hnve both been bodlt up by guardnry inlersy liviston, b in fwa diilferer
Luring his slay in Sumatra (1877—8}) Lassen Landorph recorded the vibralion-r
lrers (oscillnlions) for 1he fones 1l wid al the cosclosion 11

1) the older form, the Solendro- s binibe s erlalo
l=nideney lowards |ive Cepward: we willair 1 tawve, thuas i
temperament; whilsl
2] the Intker form, the Pelog-ociave, & alao sealled S-1oned Hse wlinles material
- N ! ;
af T 1lenes o several places s e never osed, but on the other hond, vari

coinlEnations on % lones anly

Fallowing the vibration aumbers pecorded by Lassen Landorph, S cheme 5 lhos

been constructed showing the Selendro-ortave ns tomed temperament

fones of the 15 Enne-maateri i

partly «a h monic Tritonos:, in guarlary d-division wills omission o 1 renli
lone: se cisis ... eis s 4,

Eartly & Pythagorest el etrachor: i A5 i Im efuearl
divisgion with amission of Lhe cenfral lone. The inlerval as i e eviskoih
[ I-I

CHher anteryais

X Inlerval LA Livd AL Inis LT Ini ] I mifs
] r ] des 1 e ¥ e
} -. ' i i =5 5 | ]

F—3 HTm s =m i SHIETL 5 1 [: i1

prph is of opinion [hal e Salendre & peimlnizcent of the very &inchenl

PHE el L PR L
Chinese Tope-avstem, and sin il most simple compezifion. wilh referen o L

il iy suppoesed (o derive romn the aloest Hindo seriel, or, mor

| 1o thi= ||-":. . which means, frone the beginiglng o e L hrisiian

& while :Pelog must he to he later it owill ils % s Lo
varicdd musiecnl instroments 3 mofe Tully developeds. Both are, howeee 1@artiy
1r i gRERrrary Interval-division, matorally secmiary i pracliee
lie scnle: sy ps— | ¢ fls— g« may e presamed to he pure Prthagorenn (fis

)

Im the peloz Gamelan the fang ‘elogg, 512 parficles V0 menls, oy howeyer
be Toumnd oo o string (or o Lhe Jule) wills g2eeal appraximatioen by o] Eili |
Lhe ek the Filih g cxactly v helving, whilk ialisgausly Lhe aofh GReE feak

| | ||:I||I Lh] I e e B R A shown in SefeEms




Lepaitbie Methols of Work, 14

CHAPTER 1lI
FHE PYTHAGOREAN SYSTEM IN THEORY AND PRACTICE

Ilil ke pure, an svelem

can onky be taken sy balically

lone-lractions Formeed in Use oufer cirele of the

nr instnnes

Sy nfomic fomes

P16 cenls

Filtls i s4lis 3 =" Leail

Traedionas iy

Chnly 6 Fillh-=leps glve the same tone as =2 Filth-steps and in the ospposile direclion
1 svnlomnic Third:, Ll is

tithagorcan L minus § ocbeves 1211.7340 Aad BLL.TRN s 2
20 mimns (2 0 1 =vntanic Third — i £ L1 1 T R AR T TG pes
HMerence, & Liresk Sehismp 1.4 crila.

After Pyllagorns hoving allered the presames] primitive Greesk

T ic-decpaense (hevnales): ¢ 4 [0 I ¢ u 51 '

Lhndoniae | i"er=lnem T - ] I

which s glso the aulhoriged Greak Tonle-seguence, he hereby reaches his limil,

el Bevond that he only ereates svmt r pones with the excsption of ond Lrhizina

e Lol the 'wilogerean exapoerslion reosild, in thal, bevond & Filths, all other Filths
refurn like a bodmerang, ns svotonic interchangeable tones 1t is the plaviol way
ol Malure Lhat all exsmgeralion correcls jlsell

Ihe Arvabiao-Tecsinn musicinns probablv koew, before 638 A I3 thot, for inslanoe,

N4 Fythagarean l:n 4 areé abprost identlenl with the syntopic ¢, ChECErding o
lelohodte, @8 gruoled by laeaguiees, Nole 101,
If Lix this he adeded thst the chromalic tones des—, €5 EH and Ises AT 50

neal o the primltive secondary lanes Dl the dillerence ol | eenls s impmdible




I'm

exapderaled lone-lraclions may e changed (o reasonable bom

eyelent cain fhos (will L

I inclicated &8s guoled in Seheme &

Sning [EE TR T
Laxjs L rusks S
cinharmnnles i inmigeah L ) =
i (i
] ramaii |

The bopes, however, arc ool uscd with cgual Iregueney: i1 all Uee Greek scale

Fre rved on the following 7 Tonics (kéev-polesi:; o i [ il bes Fim
song, the nambier of 1o s will I T ] T listrabiied 1 rs 1
i swith the maskiniwim 2y om g, which 15 th 1l voopE of 1he 7 1
seleclted, nrrunged aecording o Filths
Ihie number W Molecules for 19 song-tones will e 1 [ ] . L A :

e o E 1] L& H ¢ienils

ek are Lhis @iven in the Greak Triads Do alseve down

i ngimaes af B

warids; for the instroment-lones o nome-Na, was originelly gdiven |

the Trkad (MNole 11F ollowing oar hypothesis as (ndlcated i Scheme T aceordi |
s (chords af 11 glah treiads
i Lthe 7 Pyihag

[Kos.1 | 2

Iripille-cla

scheme 17 Nos 1—7, s




& osd Metlpods of Work ]

CHAPTER 1V
FHE AUTHORITATIVE TONE-SYSTEM, THE GOLDEN SYSThEM
AS AN OQBIECTIVE MEANS OF VALUATION,
to pass judgement on the varlons bistorleal tone-svstems, the

Howaver, L order
i "

the dizplacement of Commas belwesn for example = and

‘hiet deferi of which is
: iwharilative looe-

et 1

1 . . 1 I
sysalem wWithoot (hese Commea-displacemients, which claims that mapny lones wilh plus

dirs and drs 4 neosssary lirsl o constroct an

vl be mnde moch lower. and many fones with minus mach 'IIT\_lu.'I'.

o Aneast 1930 1 Found the new Filllh i two wavs sshilel gave the same resuail.

Group A. Arithmetic Series 1—VI, retrograde and direct.

wiog, for e Follewing No., and the sum ol the

wolden adjacent tones forms the following cenls in The

I'he sum of 2 golien sdlacsen L]

eenis al 1wo LAme golden SETIES,
I. The

TN A i0TSs

tones wikthh the =um of the

sslropomnee Feoeqeler (100 1——RKH rombined

and the som of the denomlnalors respectivedy of o

' 1:1
1 - u Fartinl-tar } i
= .
{ 1 HE L
The golden gsis. . i i B R

In the 19-toned and the S-toned golden section respectively we transform the

ione-seguencs in Lhis

WHalEfaeEr LEde Scheme [0}

Lronbli

ilivEslaii

STIRET

Fanrth- | 1w tomierl I i 2 des o d o s BT 1%
Series 1 fm -
1 deses] 2 cls | 3 des Vo S ] 143 21 an
] ile; ol
wisis |2 s i 1 lim | H oo 21 T ddas |~




ilwig Sopierlber in Bopmn (185 =5 called the

3, & & 13: *Kepler's

s 12=11), our gislilen Fodrth-Series el ule, im
18 exlencded up o Mo, 17 by Gabreed Lamde i 1358 gp 106 Na, 40 by L. Kais

2. Do Luwdwig Kaiser, the mathemalician, foond v pare malhemalics {(Nole 1
I w ”I"ll |.':.I' = I" II'I'I""I 1 A

our Fifth-Serles 1, shich we s

o 19-tomed i s i i1 g lise
retrnpraide

15380 Amairea

[ -p r ¥ ¥ 11 1
iornerup, engineer, directed iy attention o th 1

these svsbemes has fone-Mos, whieh formn sl ardUeTers of i Ll

< FInl 7 11 I8 3 47
enample " b i el
Liciome 12 14 i il =l
We nams = 12, 19, A1, 40, B the Cetave-Serics 11, And [
I 1 i al 1 - PR
ul Il acvurre bix e bo os e Ehese froctions i cenl picl clad, &y L1l
e walue maved Lk a rlﬂﬂl]l.i.:bl'll i K i iEhing [bint ol |
13Kl 337
where lhe seventh decimal would be stalde ot the Fillk - 06 21 1
I 1
CAcniEslle skalics
I'he fempeecamenls, e odlaves of swhich ore Lhe denomimobors o (les
| colled the organic lemperaments, and, st the samae e e 1
struct an authorftative stope-svsiem of the Fifih- with v I ey er
lso generally appesrs by meons of lhe soger-division Li Ll 1
Scheme 10, Series 11 alewlnted the Fifth on Augost 17t 1950, ns shown |
151 The Faclion o super-d oA Pagid T e
kel Al 1NN dves 41 0dl s diredl i
I (ks ] M (ELE] Iri e i
Fatal 1.4 [
| = i 11 Fouorths [rosm fd A eebpyes [ i i |
| ¢is is 11 Filths i i L I s
I'iaksn I
Im 19taned apd H-toned golden secfions respectively we os Lnilreas Kornerup

Seriese i the following manner:

Sehemes 14 and 1 nes vk 3 LiarmerLn 1.4
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dcop=iic Methods of Work

4. Dul of the caleulaied golden system 1 hove formed some other Series for

instonee 3i-tpned see Scheme 200

ilile super

o IwIEina,

Great Third-Series [V 4 cisas | 6 eses Id & 16 ges 36 b
I'Fitoeos — WV = . B [esds 15 fis 11 hesiee
lireal Sixth vl 3 i dieis 14 geses EEE |

Group B. Geometrical Constructions of golden Tones,

The gelien jones and intervals can alsa be copsiracted geonel cally as shown in

Scheme B, which indici

11 nbove, nart of & regulnr Pemtmgon, the angle of which 108% 15 dividded info &

means of 2 chords) if the clord be equoal to

this intervol will be super-divided in =great doulde super-divisian

parks by
{lhe Fourlh T}

| i VIEOPON F—Series | |

|.| | 102.4% -} 115403 10243 5079 rents J

%y below: & square placed jnside a semicirele, whereby e diameter is sapec-divides

pto a samall dounble super division

b I= F e
1 N
B i B W Es
1185 + 1HE43 B80S il
corresponding with: G ..... I I L
1924 d11.1 1HEA (e

11 further: within the sguare we ean form @ cgreat double supe diwizion
|

Dis ... Ea E |

1 {540 - TA50 = 19243 cents |

means of The Pentagram with

IZw Im the Penlagon

Scheme B shows the golden system constrocted |

the snme chord € .. F, so lhal the side is ki

Fourih-Series [ €, Deses, Cis, Des, 1, Es, Foond [uriber As, [es".

.. Es) £s
Furihe =

Casings WY he relation ebween gmail ond

Scheme 10 shows double super-divisions in 4 Series; the upper and lower edges

&l o sokalfe are ol lazil

| Fromn « |_||-_l._':'||'\. nlo ases, direct,

| ¢ downwarids inlo els, retrogoate.




Il we conlinme o single super-livision,

1 direcl, upwarids, 'we will gel detreasing inie

2F retrograde, downwards, we will gel decr
i TR rds o
| TWards
Hvislizns, wh 1 e resalt
npwnrlds, retrsgrale; Lol
i P
. . " i
1% [ Hi Inzs 18
i1 [ (2] T
11 [ e 130
1, I
nue diEDEe SUEer-niys m ol In e

“"a‘l.i." o LS b 1 LiC !.'I

I'he lones are In pairs supplement-tenes (makin

rELrgernad e Hises i= s

aEres |

scheme M) shows golden lones in 0§ Ser

pRrnase IES LI i BT 1 (ETHRI SN
The Lomes Ii% I I i [T
Series 101 I B :

Iv-vl ] 1%

Schemie 21 shows cenis (ko 4 devi

fope-avabome willy fwo Molecuales

cbelll s, whieh 15 the smalles nterval 1n

iy L0435 dleses, the oreaiesd




Aconstic Methods of Work

Group C. All Comma-displacements disappear.

11k
bl 1 ; aned ¢l -
o o

merges into the golden tone | 15RAY cents, approcimating to the secondary lalving

¢l the =lring bhelween < and 0 . whirh in the Formula X gives

1m0
L lu

ST ey LT lIIiI
Parlicles 48 [E ] b
T 182 195.1 B

1H3.1% cents, the differenee is inewdible,

o Lhat the golden lope con eaxily be ound appeoxioak |_'. on the siring

The tertiary halving gives n somewhnt higher tone (Formila s}

THLl 1 [ 11i]
Sk Sl - D cents

144 3 T

The structure of the triple chord iz oft=n the golden cub divccdly pol to ose

oieal Thiidd, o amall Thied, 41 amd (5 lormatinns):
riple chord; Symnbol Interval smuall Sixth with golden csl:
slajor Ted Torsn .. ) xv |3 I . retroprasde: 3 fild | ¥
: 216 eenis
Winor Srd i o ¥vx [3 T & b5 dlireck: Slid 11i=1]

Far [eachers of harmony the golden sysiemn can thus also fe il wse Uhrougls ks

v (1) the Dion ruple chord ¢ e :lll.i

clear amd jogleal construction; thos »
will, on e 1sl slep, be resolved jplo xv (3] = the tonic friple chord oo the dred
step: {eb Tn e’ {on the Tonic ) by which means the lones &, g and bes glide either
11§ or 192 cents, =cdese and «ode respeclively, systemalically ap or sdown, with the

niervuls in cenis:

|: i L& fiHii 1 14] LEO0 Sy mbals

"

| ¢ B4 HHA L0




M TH. HORNERLE

S all Cormima I||'\1_| acements disapp n the golden svelons, ope can e

seale  wehal

Leanssise o

smallesi possible number of tones; the suthoritative Golifen lonesystem represenls
i Haks Leld e Tormole for Lhe principl | the smallest petdvity, Nalure's economic

minimum  pri [t is 1l svsiem with the smollesd possible pumsber

e of MNatare's wonderful power of adaptation

supporling primciple of all lile in Xalure

- ’ i v : -
Amdreas hornerap has called the frachon ol the golifen ont SR (hnes
. | F
15 I nmended ax an inlernatlionnl expression b I EOLEINLLR
1
or: ¢ls 1805 ¢, heries 1, or 4008 b2 AN oents, which we here design
and Tor all, as the asulhorstilive principle of relalivity b i 1Ll sl g Li

I Fermula for the udiversal semse of harmony,

Fovier [ wiEErs dg nal know of this forpoela, the Damsh P
i) {1771 —1851) is indde right in sayving s ik [ il commproser i= I
nathenmilics althongh in a despar mensare than hos ever downed upo T
11 will Ise the Lask of the Fatare stuidend of fhe Hh v okl mmusie 1 1 1o e

[ law o MNaluse, e golden cul, The =uper qli i ]

1 n any gobden lone as Tonic (kev-nofde)l will




wenmstic Methails of Wark. &7

CHAPTER ¥
TEMPERAMENTS

Tone-systems with 1 Molecule only.

we-Spries [11, Andress Kormerup's Series, marks thie [ RACREs of the
aments, i@ the only rational, the ooly lemperamenis Ot For use,
et 12, 19, &1, Sk 81 — with 19<tomed as the pragtical and with J41-
=nl, sen Schemes 1E snd 18

lones will be e el for planos, or;

far mrocticnl measures anly the erganic 19 and ¥i are efficient; all the olhers ave

e ele. is indesd & question; bul,

Ihis &5 the nuthorilative jodgement passed on the matler in gquestion
sipferwm censend 1 we wish o @
ch any olher than 1hs

reguireiaenls the Slandard 51 e

ndon the 12toned pianoforde we can in 0

LINEEATHIE S

neticnl 19-loale temperament, and for finer

lqne EemipeErnmenl
il the inorganic lemperamcnts onghl to e exeloded

Echeme 11 zhows, by wov ol coample, how

the Fourth-Series |, Kepleor's Series,
ie earried throwch loddeally, in 18 ar Sl-loned f@mperament, w Ieere Ui sumnm af &enis

foor bwvn neigh ives The nexl looe in the Serfes, Dot s 'H.l_l.il in, for instunce,

W Lones

the 2d-feae 23
Further: 1

1985 proved, by means of (e metho

. which is therefore anthoritatively considered o e unworkalde

5. Wedell ami ¥, P. I Berlelsen, actuary, Copenhagen, in Junwary

¥ . m.§
o the smuallesl sguares hat the 13-Rar

better thon the 12-toned temperoment, and that the H-toned, again, is s

r ihan tne
1E-laned. To have Lhis i. Az imeng |-"'_||;'|"\.:||.":I in npumbars 1t Can CHELY e enleulnled

mowy

alg fone in Lhe dlferent fempernments devlate from the golden to
mes. arnd by sunaold ijy such Aevinlions [or 25 tones (the tones of Lhe T while keva

wnad . o, 24 and 2b) the resull 1= fo

il fo be ns follows sor Scheme 12

12-foned Temporan pnl 1174 cends estimated at 100
Deviation | 1y L3R thus 0
[y Iq1- - 174 Ia

|

\

- BT — i

Ia |-|-'|'||!!I'i---:lil it may he quoted thol in the pure consistent Fyihngorean svsleny,
ihit collective devinlion Tor the same 35 lones is 1780 cenls or 52 %o greater than for
Ihi: 12-4aned femperament.

sminng the numeroos ob=ervatbons a5 to the change of the piang-tempernments
we sholl guole the following few seleclions




savs (1900

schimicdl showesd 1
present nd pafin
SclE an % lemsien e oo 4l
lumeph Yosser, New Yo
tn emrich onr misl
1he growing sienilicanc
15 b

i Mate 1
|

pilich ok I % vkl e & Mitle lower

ek &=
Scheme 13 sh
i LSH RN IR B

Heheme 18 sha




Aconstic Methods: of Woerk, 24

CHAPTER VI
CHANGE OF THE SYNTONIC SYSTEM INTO GOLDEN TONES.

% In Schemes 14 and 15 we hove the synionic syslem, Built on Prihogoresn

Fifths (1he Partial-one = %2 in horizopizl lises and the Thixds — 54 in il

nes wills @i + of G0, gecording W0 the proposul of e Japanese Shohe lanaka

The axis throogh sfesss, ¢ or gislse in the schemes is called Zeee-Axis, heconse the

liFerence belwsen the syotonie aod gelden feses (egualling 15 golden Fourths) is ol-
mosl nil, just ns is the diference between the corresponding supplement-tones, synio nic

and golden gisis (equal to 15 golden Fifths), which is seen in the folliwing fable:

I svntonic Thirds= . ceee eeenns @ive 1040

minus 1 Filth, the PFartial-tone 372 =g TS

oiVOE 51 ntonic gisis H5 )
15 golden Fifths minos 8 Defaves, golden gisdis, is 85217

Inamadible diference .. .. (RIS

Further: synionie Third, the tone Jvd ¢ LA

| golden Fillhz imnions 2 Oclaves: galden e, it M, 5t
wlighl deviation ........ 140865

LIS ol a syvntani Comma M 0062 cenls s k 143
peaudihle deviation - .. .. N e

All ihe Lones I Scheme 14 ean lhos, in a praclical way, be changed to golden

lones by nd ar subtroecling a nomber of <k These numbers nre regularly grongped
i all 1he lines which ran be snclosed through the tones in the Scheme, i e wilh

pme will be reminiscenl of meathenatical

regulor rise in nombers of k, 80 that the Sch
v her-desions, or number-fgores, copsteacted by the Tanish astronomer Thorvald
Sicalel Thicle (1835 —1%000 in 1872 (Mobte 20)

Scheme 14 is thos divided inlo @ symmetrical fgares, cach comprising 15 lenes,
lariaed on aliont B cenlral |-|-iII|'\- of, respectively 2 op U o 1ok




I Secaondary




Analogously

Aeonstic Melhsls of Weorl,

Debwpen 'y

the distaonce on sl

sy mbniie &8 15 Sl I'=|:. B-parled aca
341
5 Rkl BRI
11 pokiler =5
with thae particles 07 Tl ] L1
11y extreme exnmgrle
Pith Wy BES 2 oE4.8 cont Sl UILE cepke
Seheme 14: plus 24K — %4 Slinm I 4.5
golden ges 2. i 1 8 H 073
Sehoms 21 plos Malecule v 15.4
e 22,7
hi Scheme 15 shows the exact change (o Uhree de imalss ia e il

1% lenes|

anid gisds. The

T n kiR
e enling

1 Raotiona lexplanation: Soper division of the oclas

stlae 2 bkl

yumber of cenls diminish or increase evenly wilh

Lal

Fillly-Axis |

1. 45 —  alligne

i mulerialss In the syntanie mising-system: Filths ard

bs els | 2 13 gis 1 9913 gis ] symbnnle =7R.3 fes
q B nliws 3 =m0 minus T = galden & S50.5 Toe
i LiFER plais TE8l @ fiskimne 1.4

glves sretrogrude gigise and sdirecl fesess mespechivils
lur mellods (hnt of infericr stroctore) weres up 10 1508 used in
Mmons svsiems of chanee by: (see Scheme 16)
o Ll el ]
1 HEdEH
L W withor! belere 15 B e § sm
+ Hohemban, Arpold Sshilck 15 iE L
| 1
Itmlinm, Gen k1] [ o5 R s
L o I3
here, Scheine 14 PEAN | Pz v plais 1 (TR

ik
dal-

¢ Digur

Thirds:

Lo

O

' ang a8 ... 8% L) jale-

thiree




Scheme 16 shows the 3 |

Addendum.

Scheme 17 shows diageams of 7 Minofs am
symimelrically, see popes 10, 15 1wl 30

Glareanus's erropeons nomenclature of 1he
fTor all be olililecated Trom the LitbeEratiore of mosic, an
recommended in Scheme 17, compore Helmbaoltzs heactfiell
Glareans samen nicht brauehen .. 5 whre nherhaupt besse
gessen maochles pepeated Dy Ellis: =Bol leall mal s |
wanld he befter (o forgel them ollogether: (Nole 21

Scheme 18 shows lines thraugh o rresponding |

Scheme 19: tepfinry dislances @8 arcs b

Sehedie 20 construction of 2
Scheme 21: Golden tones in os
Scheme 22 o4 mples of logarithms

lilen iopes
nts with 4
[LMOSTIA, see pnge 7.
In Scheme 23 iz el
gholl, imn all olher tope-svebeges tham the 12
offered by K. 3tesnsen (Mole 22} [or a rational ars
Scheme 24 shows how the cenls can easily De o
helween e logarithims for Partial-daenes, the nambers
numerator nnid Lthe denomimalor in & tepe-fraction, s
by the organist kal kroman, Lapenhagen, for exampl
Lagarithims for Partial tone Xo. 10

hie waor 1 Tas s 5 wigs in arder 1o avaid the confusion

shich Elis ¢h crroneons (raaslalion
{Mode 210 between
the German  aber aml the English upper: adjeclive

1 lset nYeT: il.'l"";ll"l wlverd
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