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Tl!OliV A.Ll) KORr.Zl!UP 

The 20th eeotur,r haa produce¢ tbre e wr iter• vho hoYt 

writte n extee.sfvely in &d.Yoeac7 ot 1<;-tone tesperuent. two 

o! the4t cen have used the modium or booka to pre sent their 

viev D. Kornex-up ' o od.vo,etc71 bove vt r 1 haa t i>k·tD tbt !ora ot 

• aeriea or p~pbleta . Tter. are thirteen , detlag troa 

1922 t o 19~8 , and tbe7 &hov a gre~ual eTolut ion in Korne~p•s 

ecrhasiG and i nteroat, balanced against a consiat~nt Yiev

po1:1t t h.rouobout. !:e is at all ti:es a Ulorouohl.r conv1a.ce4 

advocate or 19- and ~1- tooe tt:perament. Sere is a liet ot 

bis p~~hlets from 1922 t o 19~8 , &ll o ! the~ pub11sh•4 1n 

his cad.ve c1q of. Oop•ohageo . 
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~uaical Ac ouatica baeod on tbt Pure Third SJatea, 
1922 
Akut tlaehe Ct cet ze !Gr d!e kkkord~1ld1~, 1930 
Daa Tonsyste ~ des Ital1ecers ~~llno 1 19}0 
Die Vor l8u!er der gloi cbaebwoben4td Temperaturen 
( :u 19- <nd ~1 T~oe ) , 19}0 
01t Hocbt·eilun& c!er Cktave, •la J..bl 8su.n.g: del 
s y: to:isehen ~ui:t- :e~:en Syatoma, 19~ 
Die ekustische Atcctbeo~ie a~D6twandt aut dae 
.P1thagc r41sc:he O:ooe,stt.: , 1931 
Von dor t r - Corm 5-tenige~ Skalen zu den goldenen 
"!Oa.en. 1931 
Ir.41sches 'l'On.cysr;e.o auf;e k.lb"t du:ch t ·ortilre 
teuuno, 19~1 
;.cauatie ~et!lod s o! 'Jor.:. , 19.34 
hc:ou-ti~ue t hoo r1quo . 19~4 
C&a go ldene ~oosyste~ . 19~ 
~u1libre entro lea aoaa perCectionnea (4orea} 
et les so~s ~turels . 19)6 
Ac oue tte ~aluat!oo ot Interva la , 19~ 

Kornerup ' e militant writings are no t eontine4 to 
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s.usi:.. The y 1nc.l u:!e proposals !or pol! tical &A4 ca.le D4a.r 
1 

ret~=-=· 1'hro~out !Us vorks, K.orn~rup vr1tea aa tho\.tgh 

bA 11r~re a c:teb&te r, achoh.rl.y e.:d. t.h:oroug.b vitb a ll data 

t endLng co aup;ort bia coaclustons, obli?1oua to all coctr&r,J 

d.ata. 

ln b io ea.rlJ' writiJ:I.oa, Z:ornerup 11 co.octr!1.t4 with 

rotu: lag t~ l')'tb.a.,or..,.na . 'l'he 611>all tittho wb.1eb. eharae

teri: e 19• a.ud. }1-tone t empe ramen ts ttre 4eaira'ole, to 

Iornt t"Up 1 becauae they u.ke posai ble relative l y pure t b1 rda. 

In t~ vrl t1ago ot wb.at : l ght be calle<l b1o =1<1<1lo per1o<l 

!:onurup 1 1 lnt e reated in a.::cient ar.d orienta l 11u.aical 

• 7• tt:a • • zo4ela tor a 19- or ;1 - tone ayattQ. Pinall7, 

1o t!• l eter vorkl , he 11 p~eoccup1ed b7 an alooat &Jitical 

c onc fp tton ot a gua1c&l application tor the so14en a eao. 

~oi• !11 hia aoat orisJ.na.l i.:lC challenstng propoaal • a_D4 it 

le~da ... do bil Ot~er 4octriDea , ~ the &4VOC&C1 or 19-

~ !l-tone te:~r~ents. ~e sbe l l look at repreaentative 

vor4 ot eaeb par1o<l . 

1m tbe ~ol1 t 1cal a pl:.ere. i:o~e rup'a propoaol 11 tor 
a C.O::t;:ro:iM te t\Jt'ttl :vo :.!thods O! C OWlt1 !l.O ballot& lor 
;rQ~~c lonal re;:.aea:& t io~ . Ce p~t•ect s a ~a tho:etical 
::el.!l ::.e t ve t n t vo ~t:e:~o1:1 co:1s1de:~~ pl~a, one o r vh1ch 
is al:.esed e.xe eaa!Tel; t o !&.vor ':=c l o;se ;.ol1t1eal pert·i ea, 
t .:.e .::eber tt-A a:all onea . Xorcerup• s p:-opoa&l a tor cal e nd ar 
re- to~ i.nYolTt ::~ eq-.:.ali~a-:1oo o r ~~ : ontba vitb letto•er 
·~on~eaa • 4•7S• 
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PURl 1'!!IRDS ,IJ/!'::::1 .1. SliOOID 

the baaic propoaal at Xoruerup ' a !!rat pamphle t , 

Hu.aical J.eouatie a !:!.!,!! 2,! ! !!!:!:!:! ~ Siate~ , ia tb.&t t.b.a 

au?trtoaic generall7 attributed to the juat acale, 9:8.1• 

(I.\A4 .... Dtal~ Wt'OJ>O t.A4 Oboul4 ~ roplocod b7 10:'), lA 

a.bowi.a.g hov thia Yitw e•ol••• troa the aor. trt41t1oa.al con• 

cept ot the Just 11ajor actle , (orneru,p tirat reprod.uoee 

41ogr&mo ot t~e tro4itional ocalo booo4 on !!!tho and thirda . 

Rt then c1ttl vh6t he cooa1dtrl to bATt been &A 

l..c;;>ro•ount 1n thil pottorn b7 Shoho T&Aa.lto in 1890. lA 

tbia d1.a.o;r&Ja, Tana.lc.a at&g6tra the thi:rda, g1Ti.D& t o aa.Jor 

a.n4 aioor th.irda equt.l l:mport&Dct. 

iornerup pointe out th•t vith Tanaka'• reT1a1on the 

bort&ontal aapect ot t~ 171te~ i a a,.aetrical. BoveYer , he 

btlLevea tan.Xn ' e 011tta to bt det1c1ent in one reapect1 

the tonic 11 .a.ot at tbe cecter or the a,.a=e tey. In or4t r to 

aait c tb.t ce.nter ot a a,_..tric.al patttru a.1a1lar to 



~.c&k•'• it 1• onl7 necesaar1 to oubat1tute the » 111ns a 

titt.b belov the tooe J. 1.D tht •·1•t•• tor tbt D l71D8 a 

Eittb &boYI tbe tOM Q. 

The D in the aboYe diagraa baa a Yalut ot 10 :9 aa 

c:o2pu.ted tros c. ODce l.ornenap baa r eplaced D 9:8 vitb D 

10:9 , tbt rtat ot b11 argu:ent f or 19-tone t e$pera:eAt 

tallo 1oto pheo ooaU1 tor 1 t 1a wi th tbe •~po rtooie 9:8 

-' that 19-tone te:pera:ent aultera ~oat 1D co~ptr1aon to 12-
• t oct ••peraaent. 

E:xa.llph o2: The ~ust Y.e,jor Scale Co• p•ro.d to 12- a.a4 19-
rone Te~peramentl 

~.,. .ro~ 12-tooo 19-tooo error:l2 error:19 
"1~, 'fJ• 

c 00 00 00 00 00 
D 9 :8 20. 200 189 0. 15 
D 10:9 182 • • 18 ? 
3 5: • }86 400 3?9 1o ? 
1 4 ~) 498 500 .505 2 7 
G }:2 702 ?00 695 2 ? 
A S:3 844 900 680 16 0 
s 1S :8 1088 1100 10?4 12 14 

'total error v1 tb D a a 9:8 .50 .50 
Tott.l error w1 t h D • • 10:9 60 •2 

Ior:JtNP ertt a41 the ,,,tee bt70Dd cU..atonic coDJ'1oea 

b, ed.41..1ls a.not btr gf'OU,P ot tonea 'belov the r ·ov 1-c-G 1A •.he 

4h;;r...-, aal<.1llg C tbo contro.l po1ot ot a a;ya~totq vhida 



aZ!ectl th4 ~•rtlcal a1 vtll ~ the horizontal patteroe. 

'Wl~hi.A the bottoa tvo rova , C 1a the center or a ac&lt 

vll1.ch ][oruer..p ce.llo the doric ai.nor. 

I, •• .,. 

271 

It ia part ot Iorntrup'a oppoa1t1on to e~tr.J'thin6 

~beoor.an tbat be consider• the a~ove Taluea and t ho ae 

re:ate4 to thea h1 third6 to be the tones a2! comaat1call1 
al:ered. Tonea to tbe right ot t~ose abown abo•• Iornerup 

co~14trl to be raised b7 a co~a (or a ore ), ¥bile tonea to 

tht lett are co=:aticall~ lowered . 

The r-.au.lt o! Xornerup'a tbeor3 ot the Pure Tb.irda 

1• the r elative 4•-•=ph&a1a on tho ~rd partial, &D4 vith it 

tht m1niaizat1on ot tbe i:portanet ot the one aeouatlcal 
.'""" I &rtu 14 vhieh 19-tona tem;era:eDt 1• interior to 12-. 

" 
HISTORICAL JOSTl?ICATIOSS 

&a~lDg eatabliahed an &coust1eal b&ala t or b1a 

l"e:.oaaended reto·ra ot suaical te=pe:-uent • lorD.erup tur1:)a 

bJ. 1 pria&r7 attention to histor~ea.l precedent• tor the 



tlat tittha be 11 reco.:.:tn.di.rag. a·e 4eTotea apeci&l atteo

tion to t bret> ot tbe aea.ot.o.c.e te~ruentl, t boee i.llYOl YiJI.c 

~l>e a.l t orotion o! Ue !Uth b7 JL, 2/7 , aDd 1/3 co ~~a a r oapoc

t1••17• Be attributes tho 2/7 eoaaa u:puuen~ to Z&rlillo 

(&n attribution vhieh 1a gonerall7 oupportod) md tho other 

alld tbAI other tvo to unold Sel:.liclt ('both ot Yhich uo 

ge11erall;r COJ1trac11ct·ed) . 2 . Be cite a the ea.rl7 conatruct1oA 

of 19-tono inatrume nco , Yitbout conceding that tho7 aight 

bsve be en tuned. to e;ratema hard~;r t Ten approx1aat1ns 19-tone 

equ•l temperament. Ria princip~l LD4 mott valid poiAt 

coneerniA& the tuning aysteaa or late i en&ieeanc e the or.y 11 

tbe~ tbe:r counte~anced. a conaiderable reduct i on iD t be ei&e 

ot tho por!oct !i!tb tor eta purpooo ot lcpro•1~ tho thl rdo . 

Bio po~phlo to abound Yith charco oboving bov tbo !l!tbo ot 

bia OVD propoJtd 171t1 EA eo~pare closel :r vitb t hoae 

adTOCtt·ed b7 t be diec ipl ea ot ae a.ntoa.e teaperuecte. 

THE GOLDEli SYS1'EI! 

I A bia e~l7 vritinga lornerup undtrlioea bit Yitv 

t hat the acouatical baaea !or mueic are tbreetol c1, the three 

baste being t be 2n4 . }rd, &Dd 5tb partial a .~ Be 11 avare , 

2Ba.rbcur aser1'bea )t·-cc=a teQpera..uct to Pi•tro uon , 
l/3-co~a teaptr~ent to Franeiaeo Sal 1naa . 

'Eorcerup llkeoa tbes e three veluea t o tbe t hree 
~rt:a.-, colora, doelaring that tbeorittl 1ucb .. the 
P';ttt•gorta::S Vb.O fail tO NC.Osui1e O:ll O( tht l l Y&.luea &re 
tbe t:u.atcal ' "uiTalent or color-b li.cd. Mu.aical .Acouatl c a 
be.s•~ 2 ! ~ ~ Szste::a, coluan 29. 
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o! c~••• that t~ serite created. b7 the povera ot the 

thret ouabera ::u.at p·roeeed tov&.rd. 1At1Ait7 rlthout IYtr 

aeet~. and that ~ relationship betweec T&luea beee4 on 

ou ••riea &Jld valuea ba..eed on a.a.otber cu on17 ba appro%1-

S$te. But tbia troubles h1a becauae ~ ia &AXioue to baTt 

a un1waraal baaia tor aeaeurament that will provide &nawera 

to queetiona ot right a.o.d. wrong 1.n tun.i.ng 111teu. He t1Dda 

•ueb a univeraal beeia 1n the age-old mathematica l concept 

ot tbe golden aean. 

The golden ratio, vbi~b lornerup elao r.tarl to aa 

It;>le:-• a "'Proportio' Di.Yina " 1e that proportion ~tween t wo 

•·aluea , •a• &Ad. '"b• where "b'" i s grett·tr than • a ," wbich lt 

capa'b::..a ot b ata.g r-epeated exactl.7 1.n tbe proportion b ttvttD 

tht la.ritr tt~ , "b, • and. the aua or the t vo t e na , •a • b. • 

tD &e algebraic equation, the precondition tor ttl gol4tn 

ratio 1a •• tollow11 . ~ .. ........, 
1'be Vt'lue • lt• ge110rall7 referred to •• k , ud. tbe 

equat.on can , Alter aevoral a1mple aubJt1tut1one. bt ex

procae d • • tollove s 

~ 2 
+ c. - 1 • o. 

Solvl.cg t or w , vo obtaiJ> t h o valu. 0.6180~. U 1o 

lorne:-up' a baa ic poatul.at e t .o let tbe cb.rout1e and cUato nie 

•e-:Ut:nea cl1tter troa one aa.otb.er b7 t!a ratio w • It 1a 

t'tl& '=!"Ytl7 eu7 • al.l)ebra..1eU1.7 t:o aol1"t tor a &D4 b · 



(~-oa•ttc ~cd diatonic · eeaito~a respect1Ytl7) auch t hat 

S .. 6180}&, while a5 • b? • 2 (!1Ya chroa at1c aeaitOAOa 

plCJ •••e.n ciiaconie aeaitoua ec;.uala AD oct•••)• !he ra

eult.ina; •aluaa, i.Q ce.nta, tor • and b are ?'·5 cent• &D4 

~ese ••luea are tairl7 cloae to 
• 

jUJt Y&luaa tor thea• interY&la ~hieb •r•• ~apect1Ya17, 
25:~ • 70.7 cents, and 16:15 • ~11.7 conta. 

Becaua e ot the epec1al u ·ture ot the golden ratio , 

the ~one, vhich repreaenta the • ua ot tbe t wo kinde ot aeai

tocea, v111 repreaent tbe v&lue •a + b,• wbicb vlll be a 

deDe&inator ln ~ traction equal to~ when the 41aton1c 

••:J~oce 11 tbe au=er.ator. Thia tone. • a + b• • 11 192. 4 

ce.nw, vb.J.cb 11 appron.atel7 tbe zean betwe en 9:8 u4 10:9. 

!he =-atto.UJ , alao r.preaents tbe re lat i onthip between tbe 

u.~c: ••coed &Dd tb.tt ai.oor thirdlt •a • 2b. • Tbie a1cor 

th.i:-i it }11.4 centa in a1u. "f'be ratto,vJ • alao repre

sents tbe relationahlp betYt en tbA minor third ancS tbt 

Ptr!•ct tourth, 2a ~ 3b. The gulden tourth aeaaurea 50~.8 

eeota . The entire hierarchy ot intervale troa the chromatic 

$e:1i.:one to the ~r!eet fourth ca.Jl be expr~tseed aa tollova : 

disto~ic ae~itona ~tTo*o~·--~~ 
tone • :door ;;ra: • 

~cor t~1rd 
6 ,.. r !oet l oiU'tb • 0 • 180}4 

It the • &lu.a• repreaent«4 b7 tlwl t1Ye l..Gtenala az.e 

a4c!•-!. tosether . the lua' '1111~ be •:u.ctl7 ec;ual to u oetaYe . 

If 
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I! j- t U:.o lao t tors (;•~teet t ou.rth) h o&itted, tho 

retU:.- 11 ~~ SOlden !ltth, 6c;6 . 2 ceata. U tbe laat t wo 

t ·t rca a..-. caitttd, the reeult is the gol~ea. aaJor tb.i.rd, 

}64. < ce:Ltl. 'thla i a tow Eor:a.erup bringa the d.iapara t e 

v&lu~ t or tb.1rd. , t itth, 1n:S oc:t•ve into a ai,a,gl e wt.1Ytrt al 

t>•eh tor aeuuro:.fnt. n.- gold.tn third, t Utb , a.p.d octave 

cat'.nCC: rtlttt to one &nOther b;r v./ • but rather &I 1\lAI of 

valu•• ItCh rtl&ttd to one &nother b,. W . 

Ko rntn.~, .::~.rri~• tbe golden ratio throuab io.tenal.t 

sa•l~r th&~ the ehro£Atic aeolton~ (nltbo~sh the •~alltr 

Yalues a:t 1a0 t included V:en it.ecber• or the aeriel are added. 

toc;eraer to t'or11 tht U JOr t hi rd , p e-:tect t1tth , or octaTt) . 

?roe~d!.:o rro:a 1•=-s• to t :.sll, t be !1:-st tvo 'Y&luea a.!t·tr 

t l!t earou tie u::ltor.e , v!:.ie!l KorDe rup ealls soldeo sol.., 

cult ._ •~ •5·• c~t• ( tht solden d1est a) &cd 28.1 centa 

( the ;:olden co:.ca ) . J.t t;be c:o~t1e l e vel the gold to 

inte~&l aeeQS exeeaa1Tely distort~d to be ot •o¥ acouttical 

~!lue ( t he i tDtCDic ecx:a is 21. 5 cents, nearl1 2~~ •=~ller) t 

but e-~ lar~er 1nttrv&ls are approxi~ted aut!icientt¥ well 

to r:-m....der t~ golden t1'Stt : at lee.•t 41acuatablt. 

:torrArup cl&i:.a Co; bis syste:1 o! lntenall at a 

t l xe!. ratio t o .)c t-aAOtber tbat it ia capabl• or ttrv1ng •• 

• b• a.. a (or a c o-.at.ic&l Yaluatioo. ot :uaieal t1'8te:.a. 4 Tb1a 

4~e 1.c:e.:.a1 t7 v! -:!: vUeh Ko:-=.eru~ eQ:-t aaea hi a 
•c?oa...cr o! tl:e sol~en to::.e , a.od the e x:.. c t ot hi t cl&iu 
to:- !::: • Ct.ll onlt be s~w: ldtb a di.: ect quotation: •-:be 
t'·•:.a::. ona o: t he golde.n 4i ri e1oD are like a kic.,dz t ho\l&ht 
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••~ a ao•evhat extravagant aaaertion in view ot the tact 

tbJC natu.re haa aupplled ita ow ba.a11 tor acou.at1cal 

YLt:lation 1n the interrala ot l&a.ll-nu.aber ratio•. Barbour, 

w~ t cona14t rl tbe golden a1att: oo • : s aia Patuua • poiDta to 

t h.J rathtr aub a t ut1al trror 1.n the s:o ld.to !1/tb. &D4 Ut.ird. • .5 

Th.A tltth 1a o.oarl.7 5 .a ctnta 1a. error i u error gre~tu 

tt.c:l tha t ot J!'.- coz.ma atantone tt~;>truent. The tb.ird 1a 

1. • centa in error. but it 1a &O error oo the aide ot tlat

nt~:..a vbicb 1a an aggravatlq' f ac tor to Sarbou a.n4 otbe re 

vt:... pNttr a large third. 

Tho golden ayatu 1a J)Nbab~ aoro rul1at1call$ 

a;o..=ra.iaed 'ltbeo it 11 c.;oaidtrt4 not • • a Wliversal basi s 

r~ meaaurt :ent but •• a1a~l7 anothe r proposed a ualeal 

t 1<1"tu, oharing vi tb e~ual tuper a:oenta till 1m:ptrttct1oo 

o: ell 1nterv&la other tba.o the oe: t eYe. A& do equal. 

t•:per~Dtl, the $0ldtn 8JStiQ otterl C02ptD8&t1D& 

a~""&ntasea t or its acousti cal 1-c.ao::c uraciea . 1'h.eat ad"W'u

ta,- ea : ust be veigbtd. as a i:lst tb.e e:rttnt and laporta.oc t ot 

t CJ inaccure.cies. The &d.Ya.nt•.o•• ot tbt go14en 171te.a are 

l!J....s ta.n.gible t ha.Jl t bos t ot Cl • qu.al-te::.per•d. s,.att:a. l'lot 

e~n Korcerup has advocated the u. e ot purt gold t D iotona

n :.....n , ei.c.e e i t w uld ta.ke a proli rert t i oc ot t ·onea to 

~er Juch a ayateG tr~nepoeab le. i ethtr. it 11 &15trtt4 

~~cb ebovs Beauty and Just ice &I eve f o rma o t the •~• a 
1 t e r. t na tural !ur.dact:lta:r-I'iV 1 at t be aeme time both 
1 45t~et1c and et~c." Acoustic Val~tion ot Intervals , P• 9. 

5'tu..ning ~ Te::pera::ent , page 128. 

, 

I • 

~I 
I , 
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tor t he golden B7&tt2, the use o! a constant ratio between 

U e Ya.rioua alz.ea ot co:pone::.t lnterrala prov14ea u &laost 

qatical ha.rcoD.iouaeeaa. ?he paru a.:e alleged. t o ha.r;.oAi£1 

witb OAt a nother. The COl:.:.a e.a.d. clie aia a.r• no lOJl.&•r Ju.at 

lett-over p~te. They belong to a ••~lea vhicb &lao con

ta.ina t vo kiDda ot eem.itoata, t be 'tODt, tb.t sinor third. &D4 

tho portoe t t ourtb ot the •7atoc. Supplo~onting tho aenao 

ot unity 1n a eyete: where tbe great &nd. tbt aaall are part 

ot • aingle aeriea 11 the ~sti~ue ot the ratio ot the· 

gol4 to meLD 1teelt. Tbe obJect ot great r•apect and ••en 

ave ot brilli• nt men tor can..:r c entur1ea, t be golden a ea.n 

ia aa14 to be e:bo41ed in nature 1o t~t conatruetion ot 

1D :ucb o! the vorl4'a greateat archi-

t tC:\l.re 

\lhether or not tta re&4tr t'iDda the ~at1que ot the 

golden moa.o &Dd or tho s i ngl e hierareb7 or 1ntorvala appeal

ing aa a muaie al elem4ot , be mt3 be 1rpelle4 to &lk vbat uae 

it could posaibl7 have 1! Kor nerup'a initi al eloima tor i t 

ere rejected. Not even Korn~rup has proposed. it1 uae 1A 

Prac: tiee. ',Jbat valut might it have 1! it ia ecoueticall1' 

uos~itecl to be t ht basis tor valuation? 

Tbere io & eloae orge.!lie relationsl:::ip bet.Yeen tbe 

Gxorntrup =ivea a mo~erately e~ten11ve b1bl1ograp~ 
ot n~n-:~aical ~?ttnga about the golt eo ae&n 1c Acou•t1e 
~&lueti on ![ I c tervala, P&&• 21. 

?lornt:vp•• aource is Maeo47 Lund, Eatheclralec 1 
St daroa • C1lo , 1919. -

I 
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golden •11tta AD4 a eertain ser~ta ot related t••p.raaenta • 

tbe l'lbouccl aer1u8 ••• 12, 19, 31, 50 It CLD be 

prone! that tho U.ai t u n ._ D ot ~ 1.D U3 l 1bonocc1 
aeriea ia oone ot her than , 0 . 61803-'. It con 11kew1ao 

bt abovn that tb.e golden i.Dttrvala repraaeut the auct 

tuning ot that •1•••= vbicb 1o tba 11&!t ot tbe aorioo 

12 , 19, 31, 50 . . . . Tbla having boon oatabl1oba4, tbo 

... 
golden 111tem, ea edYoeato4 by Kornerup, becoaea,ttltnt1all7• 

a &t&.U Of &d1"0C&ti.Ds tbe txp&naion of tonal rtiOW"Ctl b7 

mtana ot t bia pkrticular aeriea. The higher one procee4a 

w1 thia tbia atriea, the closer tblt ratioa between tbt 

eo:poaeat parte approech the lt.::Litw • Although tht r·• •roe 

t1acrep1Jlc1ea between the intervals ot UJ.¥ t1Aitt t.eaptrt4 

!fitt• an4 these o! the goldeD s~ste:, ouch dlocrepancloo 

be coae 1ncreaa1.D.g.ly s:.all as the number ot tonea •~ployed 

1nereaaea. Tbe table ~lov a~o~a the d1acrtp&ec1ea batveen 

certain i.ntena.l a 1D 31- tona te:c::peruent &.D4 the equl1"alent 

internla 1.D tl:.e golden a1 otoa. 9 

8
A 11bonacc1 aeries is 1 aeries 

$1•en nuabar 11 tho aua o! tbe t ¥ 0 
(n - 2) • (n - 1). 

ot au.bera in wb1~ 
pr•ced1Dg nuaber•• or 

9Por • a1:1lar co~~arison between soldtn 1DterTala 
~ 19-tone tt~~er&:4ot. see belov, chapter 12. P•a• 31•• tor 
• ch.a..rt, tolloved. b7 a ge!lera.l di.seuaaion. 
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31-ft Gol4n, 

Die at a ~-?1 •s.• Chromatic ae~tone ?7 . .. 2 73-5 
D1•tOD1C &t:itODI 116.13 11&. 9 

Tone 193-55 192 •• 
IUoor Thir4 309.68 311 •• 

··( Hajor Thi_rd ~?.68 384.9 
Pt rtoct 5tll. 696.8 696.2 

Except t or the smallest unit ot tho 171tea , }1-tono 

te~perament repreatnta a rather taithtul ~tnder1ng ot goldeA 

tuni~ · Therefore, in the most practical aenae,the caet tor 

tho golden c~t 1a a part ot t ha case tor 31-tooe (&Ad to a 

leaaer extent tor 19-t one) teQptr~nt. -~atever attractive 

~stlque ••1 r eat 1n .the principle ot the golden aean can , 

v ith "'r7 elight diacr,epanciea . be at tributed to tbe e qual 

ta:ptr&:tDtl O! tbt ~Ortc~t1o~e4 71bocecci l t ritatlO vitb

OQt altering tht acouatlcal a4Yantaoee or d1aa4v&Ates•• ot 

tht t e:pera=eota vlthio the aeriea. 

It ia unnec t iG&r,T t o concern ourae lvee ber t over the 

' c~ otbtr uaea ioraerup aakes ot tbt golden aeritl • • the 

baaia tor mu a1cal :eaaure=ent.11 Whetker or not lt 11 

rega_rded. 11 cltc1ding, the Yalue ot the ·golden cut • • u 

10Aa ebapttr 12 v111 abo v , s o~o v eakatlltl are preaent 
in the appl!e~tion ot the Golden syste~ t o 19-tone te~per~ent 
V~l cb do cot oppl7 to 31- or ~-tone ttcpt r&aent. 

11lornerup t 1n4a Ta luea tor tho bigbtr parti&la on t~ 
basis ot eo~b1.oat1cns: o! gold~!n. 1llt-erval•;. Hia aeveAtb 
~:t1al 11 ao=t 6 cents t oo tlat, ~ 11 t~e •~ ot the 
SOlde!l tent, lli.cor thi.r<l, ani p~r!ect ! Ourtht aitlUI tht 
£Cld t~ 41tl11 . iornerup also U5tl ttA golden t78tta I I I 
itU't!.ng poi.At in ecce soc.1o-:usicoloo;1, 4 t cla.r1.D.tl. !or ex
&.:.ple, 1.D bit lcdi acbes 1'ccsvste:. ••• , page? , thtt tbe 
~•Jor1t1 ot LDd1an Lntervila are ver.7 cloee to selden iDter
~u • • 

, 
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ar~ent 1A taYor oC 19-, 31- or 50-tone t.c;er ... nt, 

1upJ~•~ntl.ng but noc replaeiug aeoustie&l eoa.a14erat1oca , 

d••~•• to bt taken into cona1de rat1oo. Becau.e ot thil, 

l orwrup' 1 thtOl'J of the golden eut aust be resarde4 •• u 

~pcrt&Dt contribution to the theor.r or aultipl• 4iYioion 

evu tllOU&h b.11 bai1c preaise tor 1 ta use ia ert,ra•agant to 

tbt ;>Oint or 1Jlval141t7• 

A !1nal note ahould be added about t he broadneaa ot 

eco;e ot lorne~p'a vork in acouetice and multiple division. 

In U.s pagt o ap~a.rs tbe most detailtd cbronoloQ or tba ad

YOetc:y oC 1q-toc.e te:.pere.ment t o ha•e beell pu.bl1ahad.;
12 

OAt 

ot ~• coat thoro~ treae:enta o! the aubJec t ot tbe 

4.1! ~erect poeai'bl• va.:re or d..irldl a,g • atr1Dg i.Ato au.eical 

1D~«rY&la; 1' &Ad a ~oat aensible propoaal tor tbA UA1Yeraal 

~8 oC t one a •14 R11 puphleta eontt.i,D •t.A.7 cba_rtl, ott·ID 

&I !1hudnat1AO cooee rcing b.11 rtevpot_nt •• •&At P&s•• o t 

te~~ Several IUCb chArt• are appen4e4 be r e .
15 

12sucb cnrooologieo appe ar 10 several ot b1a pampnleta. 
Ot ~e t:aporta.ot ee.rl y vri terB oolJ' '.'oolhou.ae !a omi ttea. 
Tbt!e 18 , bO~ev&r, 4 tendency t O At triQute a4VOC8C7 OC 19-
toe ~ teQpera~e4t vbero oo such 3dvococ1 1a 1apl1ed • • 14 the 
C&5t o ( Eloaaa , t he builder or the earl7 17th cen~ 
Cl 6'1:1Ce2b&lo Uni Yeraa.le. 

l3tornerup ' a treatc:ent oc t.h.11 11 pa.r t 1cularl1 uaetul 
&.r.c. t:horouo,b.. It ic one or tb.e c ::iet aubJeete ot J.coust1e 
~et~s!!!, ~· 

l•torceru~ propole a the use or tt.e v.ru.n e\llts.x .• • 
1& tl:l4 ea to denote ah&r;S a.DC tlats reapect1"ftl7• but tbe 
il~natl'ou ot tbe l e tter h troa t be roater ot ton. dee1gna
Uo~ . md t;!le \l.l t o! ~ c.o-c!enote b A&turel.. 

l 5Proa ~ Vorlauter •• • , page 5· 



281 

I 


