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INTRODUCTION

W hile th e  th e o r e t i c a l  w r i t in g s  o f  J e a n -P h ilip p e  Rameau 

(16C3-1764) have been th e  s u b je c t  o f much re c e n t a n a ly s is ,  re ­

sea rch  and sch o la rsh ip ., only  two o f h is  m ajor works, T r a i te  de

1 'Harmonie (1722) and G en era tio n  Harmonique (1737), have been t r a n s -
1

la te d  com pletely  in to  E n g lish . My p u rp o se , th en , in  th e  p re p a ra ­

t io n  o f t h i s  t r a n s l a t i o n  has been to  p ro v id e  a re a d ab le  E n g lish  

v e rs io n  of h is  D em onstration du P r in c ip e  de l 1Harmonie (1750).

Though Rameau's id e a s  and th e  developm ent o f h is  th o u g h t can only  

be understood  by ex h au s tiv e  s tu d ie s  from a v a r ie ty  o f p e r s p e c t iv e s ,  

i t  has been assumed here  t h a t  th e  com plete t r a n s la t io n  o f a s in g le  

work can o f f e r  b o th  th e  t r a n s l a t o r  and th e  re a d e r  a c o n tin u ity  o f 

though t and an in tim acy  o th e rw ise  u n o b ta in a b le . To th e  Demonstra­

t i o n , I  have appended a t r a n s l a t i o n  o f P ie r r e  E s te v e 's  N ouvelle 

D ecouverte du P r in c ip e  de 1*Harmonie (1752) which, though a minor 

work, i s  d i r e c t l y  r e la te d  to  th e  D em o n stra tio n . The rem ainder o f 

t h i s  in tr o d u c t io n  w i l l  b r i e f l y  c o n s id e r th e se  two works w ith re ­

sp ec t to  t h e i r  b ib l io g ra p h ic  h i s t o r i e s ,  t h e i r  r e la t io n s h ip ,  and 

m ajor id e a s .

1
T r e a t is e  on Harmony, t r a n s .  w ith  an in t r o ,  and n o te s  by 

P h i l ip  G o sse tt (New York: Dover, 1971). Deborah Hayes, "Rameau's
Theory o f Harmonic G en era tio n : An A nnotated T ra n s la t io n  and Com­
m entary o f G en era tio n  Harmonique by Je a n -P h ilip p e  Rameau" (Unpub­
lis h e d  D o c to r 's  d i s s e r t a t i o n ,  S ta n fo rd  U n iv e rs ity , March 1968 ).

1
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Rameau

The m ajor body o f Rameau’ s th e o r e t i c a l  w r i t in g s  were ana­

ly sed  in  term s o f  t h e i r  v a l id i ty  and w ith  re s p e c t  to  th e  d ev e lo p -
1

ment o f  music th e o ry  by S h irlaw  in  th e  e a r ly  p a r t  o f th e  c en tu ry .

2More r e c e n t ly ,  S i s t e r  M ichaela Keane’ s p u b lish ed  d i s s e r t a t i o n

t r a c e s  Rameau’ s works c h ro n o lo g ic a lly  in  c o n sid e ra b le  d e t a i l ,
3

w hile  P isc h n e r  a tte m p ts  to  e v a lu a te  Rameau's c o n tr ib u tio n s  in  

more g e n e ra l  te rm s and e s p e c ia l ly  w ith  re g a rd  to  e ig h te e n th -c e n tu ry  

m u sica l th o u g h t. Ram eau's r e la t io n s h ip  w ith  th e  p h ilo s o p h ic a l  

th o u g h t o f  th e  E n ligh tenm ent has been th e  s u b je c t o f  C h arles  P a u l’ s 

s tu d ie s .^  The m ajor b iography  o f Rameau and th e  most com prehensive 

study  o f  h is  m u sica l works i s  C u thbert G ird le s to n e 's  J e a n -P h ilip p e

1
The Theory o f  Harmony: An In q u iry  in to  th e  N a tu ra l P r in ­

c ip le s  o f  Harmony, w ith  an Exam ination o f th e  C hief Systems of 
Harmony from Rameau to  th e  P re se n t Day "(London: N ovello & Co.,
1917; r p t .  D ekalb , 11 1 .:  Dr. B irch ard  Coar, 1955)*

2
The T h e o re t ic a l  W ritin g s  o f J e a n -P h ilip p e  Rameau (Wash­

in g to n , D.C. : The C a th o lic  U n iv e rs ity  o f  America P r e s s ,  1961 ).
3

Die H arm onielehre J e a n -P h ilip p e  Rameaus: E in  B e itra g
zu r G esch ich te  at.a m u sik a lisch en  Denkens (L e ip z ig : Veb B re itk o p f
& H a rte l Musikverlag"J 1963 )•

^"Ram eau's M usical T heo ries  in  th e  Age o f Reason” (Unpub­
l is h e d  D o c to r 's  d i s s e r t a t i o n ,  U n iv e rs ity  o f  C a l ifo rn ia ,  B erkeley , 
1966 ) . P a u l 's  d i s s e r t a t i o n  i s  th e  b a s is  o f  h is  a r t i c l e  " Je a n - 
P h il ip p e  Rameau (1683—1764), th e  M usician  as  P h ilo so p h e , " Pro­
ceed ings o f th e  American P h ilo so p h ic a l S o c ie ty , CXIV (A p r i l  1970), 
140-154.
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1
Rameau; Hxs L ife  and Work. Rameau's works have been reproduced 

in  fa c s im ile  w ith  e x c e lle n t  commentary in  Erwin R. J a c o b i 's  monu­

m en ta l e d i t io n  o f The Complete T h e o re t ic a l  W ritin g s  o f J e a n -P h ilip p e  
2Rameau.

By th e  l a t e  1 7 4 0 's Rameau had ach ieved  th e  h ig h p o in t of 

h is  c a re e r  as  o p e ra tic  composer. He had, a t  l a s t ,  overcome "L u l- 

lism e"  and th e  famous Bouffons* Q u arre l was s t i l l  a few y e a rs  o f f .

At th e  same tim e , w h ile  he had ga ined  c o n s id e ra b le  r e p u ta t io n  as a 

t h e o r i s t ,  he sought more o f f i c i a l  e n try  in to  th e  d is t in g u is h e d  com­

m unity of. French E nlightenm ent p h ilo so p h e rs  and s c i e n t i s t s .  A ssoci­

a t io n  w ith  and re c o g n itio n  by such f ig u r e s  as d 'A lem bert and D id e ro t, 

l e t  a lo n e  h is  immense p e rso n a l m o tiv a tio n , must have encouraged 

Rameau in  h is  in q u i r ie s  in to  th e  p r in c ip le s  o f m usic.

In  1749 Rameau subm itted  to  th e  Royal Academy o f Sciences a 

Mlmoire ou l 'o n  expose le s  fondemens du Systeme de musioue th e o riq u e  

e t  p r a t iq u e  de M. Rameau. The Academy responded w ith  th e  composi­

t i o n  o f a R apport ( a t t r i b u te d  to  d 'A lem b ert) on th e  memoire. These 

two documents (now found in  th e  a rc h iv e s  o f th e  Academy), w ith

J e a n -P h ilip p e  Rameau; His L ife  and Work, re v . ed. (New 
York: D o v e r ,1969) . This work c o n ta in s  th e  most com prehensive 
b ib lio g ra p h y  on Rameau.

2
The Complete T h e o re tic a l  W ritin g s  o f J e a n -P h ilip p e  Rameau 

(American I n s t i t u t e  o f M usicology, 1967- 7 2 ) .
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4

c e r ta in  a l t e r a t i o n s  and c o r r e c t io n s ,  were p u b lish ed  in  e a r ly  1750

as th e  D em onstra tion . The c o r re c t io n s  in  th e  r e p o r t ,  acco rd in g  to

J a c o b i, "were n o t made fo r  l i n g u i s t i c  o r  s t y l i s t i c  re a so n s , b u t

were done a few days a f t e r  th e  com pletion  and th e  s ig n in g  o f  th e

re p o r t  w ith  th e  c le a r  in te n t io n s ,  in  th e  ev en t o f  p u b l ic a t io n ,  o f

red u c in g  th e  r e s p o n s ib i l i t y  o f th e  Academie and in c re a s in g  th a t  o f 
1

Rameau." The m ajor change made by Rameau was to  a l t e r  th e  t i t l e  

o f  Mdmolre to  D em onstration  (and , o f  c o u rse , to  m ention th e  approval 

o f  th e  Academy on th e  t i t l e  p ag e ) . L a te r , as  Rameau began making 

c e r ta in  c la im s f o r  h i s  " p r in c ip le "  t h a t  were u n accep tab le  to  d ’Alem­

b e r t ,  d 'A lem bert made a p o in t  o f e x p la in in g  th a t  th e  Academy’ s

ap p ro v a l was n o t f o r  a "dem o n stra tio n "  b u t f o r  something su b s ta n -  
2

t i a l l y  l e s s .

S ince th e  D em onstration  has g e n e r a l ly  been reg ard ed  a s  th e  

most lu c id  example o f  Rameau’ s p ro s e , i t  has been a s s e r te d  t h a t  

D id e ro t may have had a  hand in  i t s  co m p o sitio n . The a s s e r t io n  i s  

based  on a few comments made by Raynal in  th e  Correspondance l i t -
3

t e r a i r e  concern ing  D id e ro t and Rameau. S ince  th e  p ro o f i s  n o t

^Rameau, The Complete T h e o re t ic a l  W ritin g s . I I I ,  X L III.
A ll o f th e  b ib l io g r a p h ic  in fo rm a tio n  above i s  from t h i s  p re fa c e  
to  v o l .  I l l  by J a c o b i .  The d i f f e r e n c e s  betw een th e  Mdmoire (1749) 
and th e  p u b lish e d  D em onstration  (1750) a re  g iv en  in  v o l. VI, 191-193*

2 ✓ sSee Jean  Le Rond d ’A lem bert, Elemens de Musique Theorique 
e t  P ra tiq u e  S u iv an t l e s  P r in c ip e s  de M. Rameau. . .N ouvelle  E d i tio n  
jL yon : Jean-M arie  B ru y se t, 17o2), p . x v i .  The passage  r e f e r r e d
to  h e re  i s  from th e  "D iscou rs  P r e l im in a i r e ," re le v a n t  p a r t s  o f  which 
a re  g iven  in  P is c h n e r , pp . 319-327*

3
These comments a re  quoted by Jac o b i in  Rameau, The Complete 

T h e o re tic a l  W rit in g s , I I I ,  XL-XLI.
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d e f in i t i v e ,  Leeds has e v a lu a te d  th e  r e la t io n s h ip  as fo llo w s :

The f r ie n d s h ip  between th e  two men i s  in d is p u ta b le ,  b u t more 
d o u b tfu l i s  th e  p o s s i b i l i t y  t h a t  D id e ro t and Rameau c o l la ­
b o ra te d  on some works d e a lin g  w ith  m usica l th e o ry . . . .  We 
may nev er know d e f in i t e ly  D id e r o t 's  ro le  in  th e  w r i t in g  o f th e  
works o f  Rameau, b u t we f irm ly  b e lie v e  th a t^ o u r  p h ilo s o p h e r 's  
g e n iu s  was capable o f such an e ru d i te  ta s k .

Rameau's name as a music t h e o r i s t  i s  most o f te n  a s s o c ia te d  

w ith  h is  f i r s t  and l a r g e s t  p u b lish e d  work, th e  T ra i te  o f 1722.

This work i s  perhaps th e  most 'p r a c t i c a l '  o f a l l  h is  w r i t in g s ,  and 

i t  c o n ta in s  im p o rtan t t h e o r e t i c a l  fo rm u la tio n s  th a t  would subse­

q u en tly  be developed and ex tended . I t  i s  o f i n t e r e s t  t h a t  th e  p r in ­

c ip le  o f music in  th e  T ra i te  i s  th e  d iv is io n  o f  th e  monochord and 

m athem atica l m an ip u la tio n . The G en era tio n  Harmonioue (1737) and 

th e  D em onstration  (1750), however, a re  based on th e  a c o u s t ic a l  d is ­

c o v e r ie s  o f Sauveur and M airan r e l a t i v e  to  th e  harmonic s e r ie s  con-
2

ta in e d  in  th e  resonance o f a sonorous body. These works a ttem p t 

to  r e f in e  and r a t io n a l i z e  (n ev e r f u l l y  s a t i s f a c t o r i l y )  Rameau's 

e a r l i e r  id e a s  in  o rd e r t h a t  th ey  m ight conform to  th e  " n a tu ra l  

p r in c ip le "  o f m usic. In  h is  l a t e r  w orks, Rameau adds r e l a t i v e l y

1
F re d e ric k  M. Leeds, " D id e ro t: The P h ilo so p h e r as M usician"

(U npublished D o c to r 's  d i s s e r t a t i o n ,  P en n sy lv an ia  S ta te  U n iv e rs ity , 
December 1971)» pp. 55-56.

2
The d isco v e ry  and use  o f th e  harmonic s e r ie s  by Sauveur, 

M airan and Rameau a re  co n sid e red  by B u rd e tte  Lamar Green, "The 
Harmonic S e r ie s  from Mersenne to  Rameau: An H is to r ic a l  S tudy o f
C ircum stances Leading to  I t s  R eco g n itio n  and A p p lic a tio n  to  Music" 
(U npublished D o c to r 's  d i s s e r t a t i o n ,  Ohio S ta te  U n iv e rs ity , 1969), 
pp. 376-484.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



l i t t l e  to  h is  th e o ry  o f m usic, b u t he does beg in  to  view h is  n a tu r a l  

p r in c ip le  o f music as  a u n iv e r s a l  p r in c ip le  o f knowledge and a r t .

Rameau, h im se lf , co n sid e red  th e  D em onstration  to  be a 

m ajor work, a s  ev idenced  by h is  t i t l e  page , h is  use  o f  th e  d ed i­

c a tio n , th e  v a lu e  he p la ce d  on th e  ap p ro v a l o f th e  Academy,'*' and 

h is  p re s e n ta t io n  o f co p ie s  to  d is t in g u is h e d  European s c h o la rs  ( e . g . ,  

John I I  B e r n o u l l i ) .  I t  has r e ta in e d  s ig n if ic a n c e  in  s e v e ra l  re ­

sp e c ts . Rameau re v e a ls  in  many in s ta n c e s  h is  th o u g h t p ro c e sse s , 

c e r ta in  p e r s o n a l i ty  c h a r a c t e r i s t i c s ,  and c lu e s  to  h is  e v en tu a l use  

o f th e  "sonorous body ,"  h is  f i r s t  p r in c ip e , as th e  source  o f a l l  

sc ience  and a r t .  W ith re s p e c t  to  music th e o ry  and p r a c t ic e ,  Rameau 

in tro d u c e s  in  th e  D em onstration  a new th e o ry  o f th e  o r ig in  o f  th e  

minor mode and i t s  r e la t io n s h ip  to  th e  m ajo r, w h ile  r e ta in in g  th e  

s o -c a lle d  " a r i th m e tic  p ro p o r tio n "  to  e x p la in  th e  sub-dom inant and 

to  d e riv e  th e  " t r i p l e  p ro p o r t io n ."  O th er s ig n i f i c a n t  to p ic s  d e a l t  

w ith  a re  th e  i d e n t i t y  o f o c tav e s , th e  a p p l ic a t io n  and e f f e c t s  o f 

chrom atic g en era , and tem peram ent. W ith in  two y e a rs  a f t e r  p u b li­

c a tio n  o f th e  D em onstra tion . Rameau’ s fo r tu n e s  took  a tu rn  f o r  th e  

w orse. The B u ffo n s ' Q u arre l u sh ered  in  French o p e ra t ic  reform , and 

Rameau's r e la t io n s h ip  w ith  th e  E n c y c lo p ed is ts  began to  s e r io u s ly

Roger Hahn p o in ts  out t h a t  " to  be an academ ician , o r  to  
have one’ s view s d is c u s se d  fa v o ra b ly  by th e  Academy, was in  f a c t  
to  re c e iv e  th e  supreme acco lade  o f th a t  lo o s e ly  k n i t  community 
known as th e  ’R ep u b li- o f S c ie n c e . '"  The Anatomy c f  a S c ie n t i f i c  
I n s t i t u t i o n : The P a r i s  Academy o f  S c ie n c e s , lfS>66-lSQ3 (B erk e ley :
U n iv e rs ity  of C a l i fo rn ia  P re s s ,  1971)» P- 35.
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1
d e te r io r a t e ,  c a l l in g  in to  q u e s tio n  h is  s ta tu r e  as  a p h ilo so p h e .

E stev e

L i t t l e  i s  known o f P ie r r e  E s tev e . He was born  in  Mont­

p e l l i e r  in  1720 and a p p a re n tly  was a c t iv e  in  th e  M o n tp e llie r  Royal 

Academy o f  S c ien ces  in  th e  1 7 4 0 's . Though a minor academ ician , 

h is  wide ran g in g  i n t e r e s t s  were n o t a ty p ic a l  o f  th e  tim e . He pub­

l is h e d  on such s u b je c ts  as  m athem atics, astronom y, p h y s ic s , acou­

s t i c s ,  m usic, d ic t io n ,  l i t e r a t u r e ,  ph ilo sophy  and a r t .  From about
2

1750 to  th e  end o f h is  l i f e  he l iv e d  in  P a r i s .

In  g e n e ra l  Estfeve i s  reg arded  as a m ediocre s c h o la r  whose 

works were f o r g o t te n  d u rin g  h is  own l i f e t im e .  But he d id  have 

some f r ie n d ly  a s s o c ia t io n s  w ith  th e  E n cy c lo p ed is ts  (though he sup­

p o rte d  French music in  th e  B ouffons ' Q u a rre l) , and was g iv en  r e ­

c o g n itio n  in  th e  p u b l ic a t io n s  o f  th e  Royal Academy o f S c ien ces  o f
3 K

P a r i s .  Aram V artan ian  has a ls o  no ted  th a t  E s te v e ' s O rig in e  de

1See A lfred  R ichard  O liv e r , The E n c y c lo p ed is ts  as C r i t i c s  
o f Music (New York: Columbia U n iv e rs ity  P re s s , 1947)» pp» 101-112.

2
The main so u rces  a re  Ju n iu s  C aste lnau , Memoire H is to r io u e  

e t  B iograph ique su r l 'A n c ie n n e  S o c ie te  Royale des S c ien ces  de Mont­
p e l l i e r . . . (M o n tp e ll ie r :  Boehm, 1858), pp. 179-180, and th e  e n t r ie s
on E steve  in  D ic tio n n a ire  de B iog raph ie  F ra n c a ise . sous l a  d i r e c t io n  
de J .  B a l te a u . . . ( P a r i s : Letouzey e t  Ane, 1933- ) , X III , f a s c .  
LXXIII, c o ls .  89-90 and Die Musik in  G esch ich te  und G egenw art, 
h rsg . von F r ie d r ic h  Blume (K a sse l: B a re n re i te r  V erlag , 1949-68),
I I I ,  c o ls .  1575-1576.

^He p u b lish e d  th re e  a r t i c l e s  in  Vol. I I  (1755) o f th e  
Academy's M6moires de M athematique e t  de Physique P re se n t^ s  a
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l fu n iv e rs  ex p lio u e  p a r  un p r in c ip e  de l a  m a tie re  (B e r l in , 1748) 

was a "good example o f  th e  a p p l ic a t io n ,  w ith in  th e  framework of
1

C a rte s ia n  cosm ogom cal s c ie n c e , o f  N ew ton's law o f g r a v i t a t io n ."

\  2 Of E s te v e 's  s ix  o r seven works concern ing  m usic, th e  most

s ig n i f ic a n t  a re  L 'E s p r i t  des Beaux A rts  (1753) and th e  N ouvelle

D ecouverte du P r in c ip e  de 1 'Harmonie (1 7 5 2 ). With re g a rd  to  L 'E s p r i t

des Beaux A r ts , i t s  "seconde p a r t i e "  d e a ls  w ith  "des e g r e s s io n s  
3

so n o re s ."  Some o f th e  to p ic s  c o n s id e red  a re  Greek m usic and th e o ry , 

melody, "modern m u sic ,"  French opera  and r e c i t a t i v e .  In  C hapter 

V II, "De l a  Gamme des m odernes,"^  E stev e  r e f e r s  to  and d is c u s s e s  

th e  N ouvelle D ecouverte and Rameau.

A ccording to  J a c o b i, th e  N ouvelle  D ecouverte must have been 

com pleted in  1750, and a p p a re n tly  i t  was p u b lish ed  in  a r a r e  f i r s t

1 'Academ ie Royale des S c ie n ce s , p a r  D iv ers  Scavans, e t  Lus dans 
Ses A ssem blies ( P a r is ,  1750-1786). See Hahn, p . 62 and Louis D ulieu , 
"La C o n tr ib u tio n  M o n tp e llie ra in e  aux R ec u e ils  de i ’Academie Royale 
des S c ie n c e s ,"  Revue d ''H is to ire  des S c ie n c e s , XI (1958), 260-261.

1
D id e ro t and D e s c a r te s : A Study o f S c ie n t i f i c  N a tu ra lism  

in  th e  E nligh tenm ent (P r in c e to n : P r in c e to n  U n iv e rs ity  P r e s s ,  1953), 
p . 94n.

2
See th e  b ib lio g ra p h y  in  MGG, I I I ,  c o l .  1576. The a r t i c l e  

e n t i t l e d  "Recherche su r l e  m e il le u r  system e de m u s ia u e .. ."  which i s  
l i s t e d  under " L i te r a tu r "  i s  a c tu a l ly  by E stev e  and i s  th e  a r t i c l e  
r e f e r r e d  to  in  th e  N ouvelle  D ecouverte .

•̂ L 'E s p r i t  des Beaux A r ts ( P a r i s : C. J .  B a p t is te  Bauche F i l s ,
1753; r p t .  Geneve: S la tk in e  R e p r in ts , 1970), I ,  127-252, I I ,  1 -36.

4I b i d . ,  I ,  198-209.
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e d i t io n  in  1751 by "H uart e t  Moreau f i l s ,  D urand ." '1' The e d itio n  

more o f te n  r e f e r r e d  to  (and th e  one used h e re )  was a second e d it io n  

o f 1752 w ith  th e  same p a g in a tio n . The p u b l ic a t io n  o f  th e  Nouvelle 

D ecouverte d id  a ro u se  some a t t e n t io n .  I t  was review ed in  th e  Memoires 

pour l 'H i s t o i r e  des Sciences e t  des Beaux A rts  ( jo u rn a l  de Tr6voux) 

and d isc u sse d  in  r e l a t i o n  to  Rameau's D em onstration  and Nouvelle

R eflex io n s  de M. Rameau su r  sa  "D em onstration du P r in c ip e  de l 'H a r -
2 — 

monie" (1 7 5 2 ). E steve  had a ls o  p re sen te d  h is  N ouvelle  Decouverte

to  th e  R oyal Academy, and i t  was re p o rte d  in  th e  H is to i r e  de l 'A c a -

demie Royale des S ciences (Annee 1750, pp. 165-167) im m ediately

fo llo w in g  a r e p o r t  on Rameau’ s D em onstration (pp . I 6O -I6 5 ).

E steve  r a i s e s  s e r io u s  c r i t ic is m s  o f  Rameau’ s D em onstration 

bu t does n o t re v e a l  a profound u n d ers tan d in g  o f  Rameau's work in  

g e n e ra l .  He approaches harmony more as a s c i e n t i s t  th a n  as a musi­

c ian  t r y in g  to  r a t i o n a l i s e  c u rre n t harmonic p r a c t i c e .  S p e c if ic  

argum ents a re  made a g a in s t  Rameau's methods as  n o t be in g  demons­

t r a b le  p ro o fs  b u t a s s e r t io n s  based only  on analogy  ( f o r  example,

E s te v e 's  comments on th e  " m u lt ip le s " ) .  The p r in c ip le  o f octave 

id e n t i t y  in  th e  harm onics of fundam entals i s  ch a llen g ed  as  w ell as 

Rameau's m an ip u la tio n  of th e  harmonic s e r ie s  to  d e r iv e  th e  p e r fe c t

1
Rameau, The Complete T h e o re tic a l W ritin g s , I I I ,  XLVIIIn.

2
For s p e c i f ic  c i t a t io n s  and a d is c u s s io n  o f  th e se  and o th e r 

rev iew s see Keane, pp . 152-157 and Rameau, The Complete T h e o re tic a l 
W ritin g s , v o l .  I l l ,  XLVII-XLIX, LIX, and v o l .  V, XXIII f f .
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chord. E stev e  goes on to  e s ta b l i s h  a th e o ry  o f consonance based  

on a "m echanical p r in c ip le "  o f  th e  tra n sm iss io n  o f  sound, which has 

been compared to  H elm holtz’ s th e o ry  o f consonance.

Though th e  N ouvelle D ecouverte cannot be reg a rd ed  as  having 

m ajor im portance , i t  has some s ig n if ic a n c e  in  th a t  i t  was one o f 

th e  f i r s t  w r i t in g s  c r i t i c i z i n g  d e t a i l s  o f  Rameau’ s t h e o r i e s .2 I t  

can c e r ta in ly  be viewed as a c o n tr ib u tio n  to  th e  i n t e l l e c t u a l  a t ta c k  

on Rameau's claim  to  have dem onstrated  a " s c i e n t i f i c "  th e o ry  o f  

m usic.

Remarks on th e  T ra n s la tio n

The t r a n s l a t i o n  o f  th e  D em onstration was made from th e  fa c ­

s im ile  reproduced  in  volume I I I  o f  th e  Complete T h e o re t ic a l  W ritin g s  

and a m icro film  copy a v a i la b le  a t  th e  U n iv e rs ity  o f  M ichigan . A 

m icrocard  copy o f th e  N ouvelle D ecouverte (1752 e d i t io n )  i s  a v a i l ­

ab le  from th e  U n iv e rs ity  o f  R o ch es te r . The P r iv i le g e  du Roy has 

no t been in c lu d ed  h e re  in  e i t h e r  c ase . The D em onstration was pub­

l is h e d  under a p r iv i le g e  g ra n te d  to  th e  Academy and d a ted  12 Novem­

b e r ,  1734. The E r r a ta  a t  th e  co n c lu s io n  o f  th e  D em onstration  have 

been in c o rp o ra te d  w ith o u t comment. E s te v e ’ s N ouvelle D ecouverte  

has a p r iv i le g e  d a ted  25 Jan u a ry , 1751 and an ap p ro b a tio n  s ig n ed

1
E s te v e ’ s th e o r ie s  a re  b r i e f l y  d iscu ssed  in  S h irlaw , pp . 

2P3-2S5 and P is e h r e r ,  pp. 140-141.

^ P iseh n e r, p . 140.
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by C la ira u  d a ted  4 January , 1751.

My in t e n t  has been to  t r a n s l a t e  as  l i t e r a l l y  as p o s s ib le . 

However, I  have tak en  c e r ta in  l i b e r t i e s  in  th e  i n t e r e s t  of c l a r i t y .  

These l i b e r t i e s  m ostly  c o n s is t  o f b reak in g  up le n g th y  sen tences and 

th e  consequent om ission o f c o n n e c tiv e s . T ech n ica l term s have been 

t r a n s l a t e d  w ith  cognates whenever p o s s ib le .  This has le d  in  some 

in s ta n c e s  to  th e  u se  o f words t h a t  must be u n d ers to o d  in  an e ig h t­

e e n th -c e n tu ry  c o n te x t. For example, Rameau’ s word mode could, be 

t r a n s la t e d  as- key in  s e v e ra l p a ssa g e s . S ince Rameau a lso  had 

a v a i la b le  to  him th e  word to n  ( a ls o  meaning k ey") and sin ce  he ap­

p a r e n t ly  made some d i s t in c t io n  in  u sage , i t  seems a p p ro p r ia te  to

t r a n s l a t e  w ith  th e  cognate so as to  avo id  co n n o ta tio n s  Rameau may 
1

n o t have im p lie d . Some term s and p h ra se s  have no E ng lish  equiva­

l e n t s  (such  as double em ploi) and in  th e s e  cases  th e  French was used 

d i r e c t l y .  In  o th e r  c a se s , th e  French te rm s a re  g iv en  fo llow ing  th e  

E n g lish  ( in  b ra c k e ts  and u n d e rlin e d )  whenever t h i s  would a id  un­

d e rs ta n d in g . A lso , th e  few a d d it io n s  I  have made to  th e  te x t  a re  

alw ays g iven  in  b ra c k e ts .  Rameau's m u sica l symbols a re  always 

in  re fe re n c e  to  a f ix e d  u t  (do ) and should  cause no d i f f i c u l t y .

The o rd e r  o f  th e  p a r t s  o f th e  D em onstration  a re  d i f f e r e n t  

i n  v a r io u s  b in d in g s  (some g iv in g  th e  E x t r a c t  f i r s t ) .  I  follow ed

1
Hayes, pp . v i - i x ,  d is c u s s e s  some o f  th e  b a s ic  term s and 

m eanings used  by Rameau in  th e  Harmonic G e n e ra tio n . See a lso  h e r 
t r a n s l a t i o n  o f Rameau's "A lp h ab e tic  T able o f  Terms" con tained  in  
t h a t  same work, pp . 5-10.
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th e  o rd e r  found in  th e  f a c s im ile  m entioned above. T his le a d s  to  

fo u r  paging  sequences in  th e  o r ig in a l  ( th e  P re fa c e , th e  Demonstra­

t io n ,  th e  E x t r a c t ,  and th e  T a b le s ) . The o r ig in a l  page numbers a re  

g iven  in  th e  r ig h t-h a n d  m arg ins. I n te r n a l  n o te s  always r e f e r  to  

my p a g in a tio n  w ith  th e  o r ig in a l  p a g in a tio n  g iv en  in  p a re n th e s is  

("R" w i l l  r e f e r  to  th e  P re fa c e  and th e  D em onstration , " E x tr a c t” 

w i l l  r e f e r  to  th e  E x t r a c t ,  and "E steve" w i l l  r e f e r  to  th e  N ouvelle  

D ecouverte ) . Numbered fo o tn o te s  a re  e d i t o r i a l  a d d i t io n s .  O r ig in a l  

n o te s  a re  in d ic a te d  by a s t e r i s k s .
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To Your Lordship  

THE COMTE D'ARGENSON1 

M in is te r  and S e c re ta ry  o f  S ta te ,  o f  War, e t c . ,  e tc .

Your L o rd sh ip ,

I  cou ld  n o t have dared  to  f l a t t e r  m y se lf t h a t  in  th e  over­

whelming m u l t i p l i c i t y  o f your la b o rs ,  you would g lan ce  upon th e  work 

I  have th e  honor o f p re s e n tin g  to  you. But you have viewed i t  w ith  

a p h ilo so p h ic  eye. You have comprehended a l l  o f  i t s  r e la t io n s h ip s .  

And you have honored i t  w ith  your a p p ro b a tio n . Your L ordsh ip , 

de ign  to  co n tin u e  f o r  me t h i s  p r o te c t io n .  I t  w i l l  be th e  d e a re s t  

recompense f o r  my lu c u b ra tio n s  and w i l l  b rin g  to  th e  rem ainder 

o f my l i f e  a calm and re fin em en t t h a t  I  have n o t  as  y e t  been p e r­

m itte d  to  en jo y .

I  am, w ith  th e  most profound re s p e c t ,

Your L ordship ,

Your v ery  humble and v ery  o b ed ien t 

s e rv a n t, RAMEAU.

M arc -P ie rre  de Voyer de Paulmy, Comte d 'A rgenson  ( 1696-  
1764) , d is t in g u is h e d  s ta tesm an , was an academ ician  and form er 
p re s id e n t  o f  th e  Royal Academy o f  S c ien ces . The h i s t o r i c  E ncyclo - 
p£d ie  was a ls o  d e d ic a te d  to  him.

14 '
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PREFACE

The work I  am p re s e n tin g  today  i s  th e  r e s u l t  o f my medi­

t a t i o n s  on th e  s c i e n t i f i c  p a r t  o f  an a r t  in  which I  have been en­

gaged f o r  my whole l i f e .  F o r tu n a te ly j  I  have n o t been d e te r re d  

in  my re se a rc h , and I  have f i n a l l y  succeeded in  d em onstra ting  t h i s  

fundam ental p r in c ip le  o f music which o th e rs  b e fo re  me had v a in ly
-X'

a ttem p ted  to  d is c o v e r . I  sensed  i t  as f a r  back as  my T re a t is e  on 

Harmony. I t  lack ed  only  t h i s  f i n a l  touch  in  o rd e r to  j u s t i f y  a l l  

I  advanced in  my Harmonic G e n era tio n .

I t  i s  in  music t h a t  n a tu re  seems to  p o in t o u t to  u s  th e  

p h y s ic a l  p r in c ip le  o f th o se  p rim ary , p u re ly  m athem atical n o tio n s  

upon which a l l  sc ie n c es  depend. I  mean th e  harm onic, a r i th m e tic ,  

and geom etric  p ro p o r tio n s  from which p ro g re s s io n s  o f th e  same genus 

fo llo w . These p ro p o r tio n s  a re  m an ifested  in  th e  f i r s t  moment in  

which th e  sonorous body re s o n a te s ;  e i th e r  in  i t s  t h i r d  and f i f t h ,  

which re so n a te  along w ith  i t ,  and which a re  made to  v ib r a te  in  

o th e r  sonorous bod ies tuned  a t  th e  u n iso n  w ith  t h i s  t h i r d  and f i f t h  

o r  in  i t s  t r i p l e  and q u in tu p le , which a re  lik e w ise  made to  v ib r a te  

in  o th e r  sonorous bod ies tuned  a t  th e  u n ison  w ith  t h i s  t r i p l e  and

*B rossard , in  h is  D ic tio n n a ire  de Musioue [ ( P a r i s ,  1703;
2nd e d . ,  1705)1* c i t e s  more th an  800 a u th o rs  who have w r i t te n  on 
m usic, among which P y th ag o ras , P la to ,  and s e v e ra l  o th e r  a n c ie n ts  
as famous a re  n o t fo rg o t te n .  As f o r  th e  moderns, Z a r lin o , K irc h e r, 
and Mersenne have c o n tr ib u te d  immense w orks. D escartes  w rote a 
b r i e f  t r e a t i s e  as  d id  W a ll is , Huyghens, e tc .
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q u in tu p le  (n o t to  speak  o f  th e  sonorous body’ s o c ta v e s , which a re#
only  r e p l i c a t e s  [ r e p l io u e s l ) . ’

Taken s in g ly ,  th e  sonorous body as  a whole i s  always p e r -  ( v i i i )

ceived  as  c o n ta in in g  w ith in  i t s e l f  th e  same harmony i t  re s o n a te s .

I t  i s  th e  g e n e ra to r  o f  t h a t  harmony, and t h a t  i s  why I  c o n s is te n t ly  

c a l l  i t  g e n e r a to r . I f  th e re  a re  s e v e ra l  sonorous b o d ie s , I  l a b e l  

each o f them, i n d i s t i n c t l y ,  fundam ental sound. The p rim ary  sono­

rous body, th e  one from which a l l  th e  o th e rs  o r ig in a te ,  i s  always 

in d ic a te d  by th e  number u n le s s ,  in  o rd e r  to  avoid  f r a c t io n s ,

i t  must be r a is e d  to  a com posite number. W ith t h a t  once e s ta b ­

l is h e d , one im m edia te ly  sees  th e  o r ig in  o f  th e  harm onic p ro p o r tio n  ( ix )

(1: l / 3 : l / 5 ) o f th e  sonorous body to  i t s  t h i r d  and f i f t h ,  from which 

the  most p e r f e c t  harmony i s  form ed. One th e n  sees  th e  o r ig in  o f 

the  a r i th m e tic  p ro p o r tio n  (1 :3 :5 )  by comparing th e  sonorous body 

to  i t s  t r i p l e  and q u in tu p le , from which a harmony n e a r ly  as p e r f e c t  

i s  form ed. N ext, th e  geom etric  p ro p o r tio n  o r ig in a te s  from th e  

comparison o f  th e  sonorous body w ith  i t s  o c ta v e s  ( l : l / 2 : l / 4  or 

1 :2 :4 ) .  This does n o t r e s u l t  in  harmony, s in c e  th e  o c tav e  i s  on ly  

a r e p l i c a t e .

Thus, w ith  harmony r e s t r i c t e d  to  th e  f i r s t  two p ro p o r tio n s , (x )

one has on ly  to  g iv e  i t  a su cc e ss io n . That i s  accom plished by 

making th e  fundam ental sounds ( th e  cho ice  o f  which i s  p re s c r ib e d  

by n a tu re ;  th e  l i m i t s ,  by th e  p ro d u c t t h a t  r e s u l t s  from them) fo llow

See Chap. 8 o f  my Harmonic G e n e ra tio n .
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1 7

each o th e r  in  a geo m etric  p ro p o r tio n  between th e  g e n e ra to r  and th e

two co rresp o n d in g  term s o f  each o f th e  f i r s t  two p ro p o r t io n s :  3 :

l : l / 3  on th e  one hand, $ : l : l / 5  on th e  o th e r .  In  o rd e r to  avoid

f r a c t io n s ,  3 j 1 j 1/3 i s  exp ressed  as  1:3:9» and 5 : l : l / 5  as 1:5525 (xi )

where th e  g e n e ra to r  i s  seen betw een i t s  t r i p l e  and i t s  t h i r d ,  as

w e ll as betw een i t s  q u in tu p le  and f i f t h .  No one should be tro u b le d

by th e  p o s i t io n  t h a t  th e  m u ltip le s  a n d 's u b -m u lt ip le s  occupy in

th e s e  p ro p o r t io n s ,  because t h a t  depends only  on th e  o b je c t to  which

one a p p lie s  them— e i t h e r  to  th e  le n g th s ,  o r  to  th e  v ib r a t io n s .

Each term  o f  th e  geom etric  p ro p o r tio n  i s  always th e  g e n e ra to r  

o f  one o f th e  two f i r s t  p ro p o r tio n s  ( t h a t  i s ,  o f  th e  harmonic o r 

a r i th m e tic  p r o p o r t io n s ) ,  from which n o th in g  can be deduced. Be- ( ^ i i )

cau se , a lth o u g h  one i s  f r e e  to  sound on ly  one p a r t ,  one cannot 

p re v e n t th e  o th e r s  from be ing  im p lie d . These o th e r  p a r t s  a re  

reg a rd ed  as th e  p ro d u c t o f th e  g e n e ra to r , where th e  oc tave  i s  alw ays 

in c lu d e d . Based on th e  o rd e r which th e  p ro d u c ts  o f each term  o f 

t h i s  geom etric  p ro p o r tio n  m ain ta in  betw een them selv es , one recog­

n iz e s  t h a t  th e  t r i p l e  (1 :3 :9 )  must have p re fe re n c e  over th e  qu in ­

tu p le  (1 :5 :2 $ ) .

A ll  t h a t  i s  most p e r f e c t  in  music o r ig in a te s  in  th e  t r i p l e  

p ro p o r t io n :  th e  modes, and th e  s m a lle s t  n a tu r a l  degrees o f  th e  ( x i i i )

v o ice  ( u t ,  r e ,  m i, f a ,  e t c . )  under th e  d e s ig n a tio n  o f d ia to n ic  

g enus. The l e s s  p e r f e c t  g enera  (by which th e  modes d i f f e r  amongst 

them selves and in te rm in g le )  o r ig in a te  from th e  q u in tu p le  p ro p o r t io n , 

under th e  d e s ig n a tio n s  o f chrom atic  and enharm onic. Thus, a l l
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t h e o r e t i c a l  and p r a c t i c a l  music fo llo w s from th e se  th re e  p ro p o r­

t io n s  ( th e  harm onic, a r i th m e tic ,  and g eo m etric ) w ith o u t any ex­

c ep tio n s  f o r  re a so n  o r  th e  e a r .

In  music th e  l i m i t s  o f th e se  p ro p o r tio n s  a re  de term ined  

( f o r  judgment and f o r  th e  e a r )  by th e  d isso n an ce  in tro d u ce d  th ro u g h  

a fo u r th  te rm . I t  i s  n e ce ssa ry  to  in tro d u c e  t h i s  fo u r th  term  

to  th e  t r i p l e  p ro p o r t io n  in  o rd e r to  have th e  com plete d ia to n ic  

octave  [ i . e . ,  th e  s c a le  u t  to  u t ]  from th e  g e n e ra to r  o f  th e  mode. 

(See ta b le s  C and F a t  th e  back o f  th e  book, to  which c a p i t a l  

l e t t e r s  r e f e r . ) W ith th e  in tro d u c tio n  o f  t h i s  fo u r th  term , however, 

one encroaches upon a n o th e r  mode. I t  i s  o n ly  a f t e r  many and q u i te  

cu rio u s  consequences, which a re  v e ry  d i f f i c u l t  to  d is c o v e r , t h a t  

one can, in  t h i s  c a se , p re se rv e  th e  im p ress io n  o f th e  same mode 

th roughou t th e  com plete range o f t h i s  d ia to n ic  o c ta v e .

That which I  c a l l  fundam ental b a ss  i s  n o th in g  b u t th e  suc­

cessio n  o f  th e  term s o f one of th e  two g eom etric  p ro p o r tio n s— a 

su ccessio n  from which one draws new r e s u l t s  so t h a t  th e  su cc e ss io n  

can be v a rie d  even more th a n  th e se  two p ro p o r tio n s  would a llo w .

The re p re s e n ta t io n  o f  a g e n e ra to r  by each o f th e  sounds o f t h i s  b ass  

fo rc e s  a re c o g n it io n  ( s im u ltan eo u s ly , and f o r  th e  im m ediate purpose  

o f  a l l  m usica l e f f e c t s )  t h a t  i t s  p ro d u c t i s  m erely acce sso ry  to  

i t .  Some r e la t io n s h ip s  in  th e  su ccess io n  o f  th e  p ro d u c ts  canno t 

even be p r a c t i c a l ,  because  th ey  a re  in a p p re c ia b le  to  th e  e a r .  How­

ev er, t h e i r  e f f e c t  i s  f e l t  by means o f  th e  fundam ental b ass  a s  i f  

one r e a l l y  h eard  them . T his m e rits  a t t e n t io n ,  e s p e c ia l ly  w ith  th e

(xiv)

(xv)

(x v i)
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music o f  th e  a n c ie n ts ,  who e s ta b l is h e d  upon th e se  same p ro d u c ts  

th e  pow erfu l m usical e f f e c t s  they  have d e sc r ib e d .

A ll  m usical system s p re se n te d  up u n t i l  my T re a tis e  on 

Harmony have been based  on ly  on th e se  same p ro d u c ts , w hile  th e  

r a t i o s  o f th e se  p ro d u c ts  c o n s ta n tly  in tro d u c e  a l te r e d  consonances. 

Some o f th e se  system s p re ten d ed  n o t to  n o t ic e  th e se  a l te r e d  con­

sonances, and o th e rs  co n ten ted  th em selv es  by c i t in g  them w ith o u t 

draw ing th e  l e a s t  consequence.

This l a s t  remark adds a g re a t  d e a l  to  th e  p r in c ip le ,  f o r ,  

d e s p ite  th e  a l t e r a t i o n  between th e  p ro d u c ts  th a t  I  j u s t  m entioned, 

th ey  always accord  p e r f e c t ly  w ith  t h e i r  b ase  o r fundam ental b a s s : 

a l l  th e  p ro p o r tio n s  a re  r e g u la r ly  o b serv ed  h e re .

A f te r  having p ro v id ed  j u s t i f i c a t i o n  fo r  th e se  f a c ts  (a s  

w e ll as f o r  th e  modes, t h e i r  p ro p o r t io n s , t h e i r  in te .rm in g lin g , 

and f o r  d is so n a n c e ) , I  go on to  tem peram ent, th e  n e c e s s i ty  o f which 

I  d em o n stra te . I  prove r a th e r  c l e a r ly  t h a t  th e  temperament I  p ro -  

posed in  my Harmonic G enera tion  i s  th e  o n ly  one d e riv ed  from n a tu re .

I f  w r i te r s  f in d  a s s is ta n c e  in  books and c o n v e rsa tio n s , I  

have found on ly  o b s ta c le s .  I f  one exam ines a l l  a n c ie n t and modern 

system s and th e  innum erable c a lc u la t io n s  t h a t  flow  from them, and 

i f  one compares them to  th e  s im p l ic i ty  to  which I  have reduced them 

(so  much o f t r u t h  i s  in  s im p l ic i ty ) ,  one w i l l  see how th e se  system s

"C hapter VII (p p . 75-104) o f  th e  Harmonic G eneration  i s  
e n t i t l e d  "O rig in  o f tem peram ent, i t s  th e o ry  and p r a c t ic e ."

( x v i i )

( x v i i i )

(x ix )
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had to  le a d  me a s t r a y  r a th e r  th an  d i r e c t  me a r ig h t .

I  now have reaso n  to  b e lie v e  th a t  a th e o ry , disencum bered

of a l l  th e se  c a lc u la t io n s  and reduced to  c le a r  and sim ple  t r u t h s ,  (xx)

w i l l  no lo n g e r r e p e l  th e  p r a c t i c a l  m usic ian . And by t h i s  method,

th e  f o r tu n a te  g e n iu s , supported  by a l i t t l e  e x p e r ie n c e , w i l l  f in d

h im se lf in  a p o s i t io n  to  make h is  c a p a b i l i t i e s  known in  a b r i e f
1

tim e . Among o th e r s ,  a man o f l e t t e r s ,  who i s  in  no way i n i t i a t e d  

in  geom etry o r m u sica l a r t ,  so p e r f e c t ly  un d ers to o d  my D em onstration 

a t  th e  f i r s t  re a d in g , t h a t  in  o rd e r to  convince me o f  h i s  under­

s tan d in g  he gave me some p ro o fs  w orthy of a d m ira tio n  i n  a l l  re g a rd s , (x x i)

as  one w i l l  be a b le  to  de term ine  i f ,  some day, he p r e s e n ts  them to  

th e  p u b l ic .

M oreover, th e  p r in c ip le  in  q u e s tio n , a p p lie d  to  i t s  f i r s t  

o b je c t ,  i s  n o t l im ite d  m erely  to  th e  com position o f  m usic . One 

can draw from i t  a s s is ta n c e  f o r  th e  m anufacture o f in s tru m e n ts , 

and even f o r  th e  in v e n tio n  o f new in s tru m e n ts . B ut, more essen­

t i a l l y ,  i t  made me d is c o v e r  th e  means to  g iv e  th e  v o ic e  th e  most 

b e a u t i f u l  sound i t  i s  capab le  o f in  i t s  e n t i r e  ra n g e , to  augment ( x x i i )

th e  range beyond th e  p o in t p re v io u s ly  b e lie v e d  to  be i t s  l im i t ,  to  

render- th e  v o ice  f l e x ib l e  (a s  much f o r  th e  trem blem ens— c a lle d  

cadences— as f o r  th e  rou lem ens), to  form th e  e a r ,  and e s p e c ia l ly

1
This in d iv id u a l  has been id e n t i f i e d  as  J e a n -F ra n c o is  

M armontel (1723-1799)* See Rameau, Complete T h e o re t ic a l  W ritin g s , 
v o l .  I l l ,  XLVI-XLVII. The "p ro o fs  w orthy o f  a d m ira tio n "  were 
p u b lish e d  as  a poem, " E p itr e  a Rameau," e x t r a c ts  o f  w hich a re  pub­
l is h e d  in  v o l .  VI, 213-215.
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to  reform  bad h a b i ts  which can p u t o b s ta c le s  b e fo re  a l l  th e s e  p e r­

f e c t io n s ,  and which p a ss , w ith  many p eop le  o f th e  a r t ,  a s  n a tu r a l  

and i r r e p a r a b le  f a u l t s .  I  had t h i s  method n e a r ly  com plete, b u t my 

poor h e a l th  fo rced  me to  abandon i t  some y e a rs  ago. For th e  same 

reaso n , and n e a r ly  a t  th e  same tim e, i t  was n ecessa ry  f o r  me to .

abandon a method o f  com position a lre a d y  in  p ro g re s s , b u t I  have
1

e n tru s te d  i t  to  a v e ry  capab le  person  to  advance i t  fo r  h is  own 

b e n e f i t  and th a t  o f  th e  p u b lic .

The End of th e  P re fac e

1
Jac o b i su g g es ts  co n v in c in g ly  t h a t  t h i s  person  m ight be 

d 'A lem bert on th e  b a s is  o f a m anuscrip t found among d 'A lem b e rt’ s 
p ap ers  in  th e  I n s t i t u t  de F rance . See Rameau, The Complete Theo­
r e t i c a l  W ritin g s T v o l . VI, XLV-XLVI ("E p ilogue  to  th e  Complete 
Edition""yi

( x x i i i )
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DEMONSTRATION 

OF THE PRINCIPLE OF 

HARMONY,

S erv in g  as  th e  B asis  f o r  th e  Complete A rt

o f T h e o re tic a l and P r a c t i c a l  Music.

Melody and harmony c o n s t i tu te  th e  com plete sc ien ce  o f mu­

s i c a l  sounds. Melody i s  th e  a r t  o f making sounds succeed each 

o th e r  in  a manner a g re e a b le  to  th e  e a r .  Harmony i s  th e  a r t  o f 

p le a s in g  th e  e a r  by u n i t in g  th o se  sounds.

I  do n o t ch a llen g e  th e  a n c ie n ts ’ renown f o r  having ex­

c e l le d  in  th e  f i r s t  o f  th e se  a sp e c ts  o f m usic. I  would a g re e , i f  

one w ishes, t h a t  th e y  were f a m il ia r  w ith  harmony, a lthough  t h i s  

f a c t  i s  s t i l l  c o n te s te d . But what I  m a in ta in  i s  t h a t  th ey  ign o red  

th e  t r u e  fundam entals  o f bo th  th e se  a s p e c ts :  th e  t r u e  fundam entals

o f melody ( s in c e  th e y  were s c a rc e ly  in  a p o s i t io n  to  r a t io n a l i z e

why t h i s  o r t h a t  s c a le  o r  su ccess io n  o f sounds was composed o f some 

p a r t i c u l a r  sounds r a th e r  th an  o f  o th e r s ;  why, co n seq u en tly , a g iven  

sound could o r cou ld  n o t succeed a n o th e r ; what was b u t one mode and 

what th e  r e l a t io n s h ip s  among th e  modes w ere), and th e  t ru e  funda­

m en ta ls  o f  harmony ( s in c e  i t  i s  n o t co n ce iv ab le  t h a t  m usic ians who 

were n o t in  a p o s i t io n  to  r a t io n a l i z e  th e  su cc e ss io n  o f one sound 

to  an o th e r would be more e n lig h te n e d  concern ing  th e  consonance o f 

two o r s e v e ra l  sounds; a ls o ,  t h e i r  harmony was reduced , acco rd ing  

to  a l l  ap p ea ran ces , to  th e  o c tav e , th e  f i f t h ,  and th e  fo u r th ,

22
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s in c e  th ey  had alw ays t r e a te d  th e  t h i r d  and s ix th  as d is so n a n c e s ) . 

I f  th e y  made some a s to n ish in g  p ro g re s s  w ith  re s p e c t to  m elody, 

i f  th e y  advanced in  t h e i r  methods w ith  some a ssu ra n ce s , i t  was 

because  th ey  were s e c r e t ly  guided  by n a tu re .  The b l in d  b e lie v e d  

th e y  cou ld  w alk by them selves w ith  n a tu re  g u id in g , b u t th e  la c k  

o f p r in c ip le s  n e c e s s a r i ly  ren d e red  many ro ad s  im p ra c tic a b le  o r  

e n t i r e l y  c lo se d . I t  would be a m irac le  g r e a te r  th an  any o f  th o se  

a t t r i b u t e d  to  t h e i r  com positions i f  th e  a n c ie n ts  had encoun tered  

no in su rm o u n tab le  d i f f i c u l t y  in  t h e i r  u se  o f sounds, s in c e  th e y  

were n o t e n lig h te n e d  on th e  n a tu re  o f th e  su ccessio n  o f th e  sounds 

t h a t  composed t h e i r  s c a le s .

To d is c o v e r  through ex p erien ce  th e  r u le s  d ic ta te d  by n a tu re  

i s  a long  and th o rn y  p a th . I t  i s  a method which y ie ld s  r e s u l t s  

o n ly  v e ry  s low ly  (and a l l  th e  r e s u l t s  o f which a re  by no means 

su re  o f  a t ta in m e n t) ,  which e n lig h te n s  b u t one p a r t i c u l a r  u sag e  a t  

a tim e , and whose in d ic a t io n s  one can h a rd ly  g e n e ra liz e  w ith o u t 

chancing  much and exposing h im se lf  to  e r r o r s .  This e x p e rien c e ,

I  con tend , was th e  a n c ie n ts ’ re s o u rc e .

C o n d itio n s  f o r  th e  moderns have n o t been b e t t e r .  The 

experim en ts  o f th e  a n c ie n ts  have been l o s t  f o r  u s along w ith  th e  

works t h a t  c o n ta in ed  them.

Our p re d e c e sso rs  have been o b lig e d  to  work a t  th e  p e r ­

f e c t io n  o f an a r t  as  i f  i t  were t o t a l l y  new. The m ira c le s  which 

a n c ie n t  music e f f e c te d  have been, in  t r u t h ,  tr a n s m itte d  to  u s ;  b u t 

n o t a  s in g le  r u le  observed by th e  a u th o rs  concern ing  th e  ex ec u tio n
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o f th e se  m irac le s  has reached  u s .

What was done in  o rd e r  to  r e s to r e  t h i s  lo s s ?  Our p re ­

d e c e sso rs  searched  in  n a tu re  f o r  some f ix e d  and in v a r ia b le  p o in t 

from which th ey  could a ssu re d ly  s t a r t ,  and which could  serve as 

th e  fo u n d a tio n  o f melody and harmony. Was th e r e  no r e s u l t?  They 

s e t  about making experim en ts, g rop ing , com piling  f a c t s ,  m u ltip ly in g  

s ig n s . They had , a f t e r  much tim e and t r o u b le ,  a c o l le c t io n  o f a 

c e r ta in  o u a n tity  o f phenomena w ith o u t co n n ec tio n  and o rd e r , and 

th e y  were co n ten t w ith  t h a t .  However, th e  knowledge o f th e se  phe­

nomena was h a rd ly  ex tended: th e  u se  o f them was so a r b i t r a r y  th a t

whoever p o ssessed  th e  b e s t  o f them was h a rd ly  more inform ed.

Such was th e  s t a t e  o f th in g s ,  when, a s to n ish e d  a t  th e  d i f ­

f i c u l t i e s  I ,  m yself, had had in  le a rn in g  what I  know, I  considered  

a means to  ab rid g e  th e se  phenomena f o r  o th e r s ,  and to  p rov ide  a 

more c e r ta in  and l e s s  len g th y  study  o f com position . I  a lso  r e a l iz e d  

th a t  I  could h a rd ly  o b ta in  one o f th e se  b e n e f i t s  w ith o u t advancing 

th e  o th e r ,  and t h a t  p ro g re ss  in  th e  sc ie n c e  o f  sounds would su re ly  

be l e s s  len g th y  when i t s  p r in c ip le s  were more c e r ta in .

I  u n d ers to o d , a t  f i r s t ,  th a t  i t  was n e ce ssa ry  in  my re se a rc h  

to  fo llo w  th e  o rd e r m ain ta ined  by th e se  phenomena them selves. And 

s in c e , acco rd ing  to  a l l  appearances, melody had o ccu rred  b efo re  

harmony, I  wondered how one succeeded in  o b ta in in g  melody.

E n lig h ten ed  by D e sc a r te s ’ Method, which I  had fo r tu n a te ly

1
The re fe re n c e  i s ,  o f co u rse , to  D e s c a r te s ’ D iscours de l a
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re a d , and by which I  had been im p ressed , I  began by descend ing  in to  

m y self: I  a ttem pted  some m elod ies a lm ost as an in fa n t  who was p ra c ­

t i c in g  s in g in g , and I  examined what o ccu rred  in  my mind and in  my 

v o ic e . I t  always seemed th a t  th e r e  was n o th in g  a t  a l l  which fo rc e d  

me, a f t e r  I  in to n ed  a sound, to  succeed i t  by in to n in g  one r a th e r  

th a n  an o th e r o f th e  m u ltitu d e  o f sounds a v a i la b le  to  me. There 

w ere, in  t r u t h ,  c e r ta in  sounds f o r  which my vo ice  and e a r  seemed 

to  have a p r e d i le c t io n ;  th a t  was my f i r s t  im p ressio n . But t h i s  

p r e d i le c t io n  seemed m erely a m a tte r  o f  h a b i t .

I  im agined th a t  in  a system  o f  music o th e r  th an  my own, 

one w ith  a d i f f e r e n t  h a b it  o f  s in g in g , th e  p r e d i le c t io n  o f  th e  

v o ice  and judgment would have been f o r  a n o th e r sound; and I  con­

c luded  th a t  s in ce  I  d id  n o t f in d  in  m yself a s in g le  good re a so n  f o r  

ju s t i f y in g  t h i s  p r e d i le c t io n  and re g a rd in g  i t  as n a tu r a l ,  I  could  

n e i th e r  ta k e  i t  as th e  b a s is  o f  my re s e a rc h  n o r even suppose i t  

in  someone e ls e  who would n o t have th e  same h a b i t  o f  s in g in g  o r  

h ea rin g  a melody. I  began, however, to  c a lc u la te  and to  examine 

what th e  p ro p o r tio n s  were betw een th e  sounds I  had In to n ed  and th o se  

which th e  e a r  and v o ice  had im m edia te ly  suggested  to  me. I  found 

t h a t  t h i s  p ro p o r tio n  was r a th e r  s im p le . I t  was, in  t r u t h ,  n e i th e r

Methode (1637)* Concerning Ram eau's u se  o f  th e  C a r te s ia n  method, 
G ird le s to n e , p. p23» quo tes C h arles  L a lo , E squ isse  d 'u n e  E s th ^ tio u e  
M usicale S c ie n t i f io u e  (P a r is ,  1908), p . 86, n o te  2, as fo llo w s :
" I t  i s  a l l  th e re ;  th e  m eth o d ica l and even h y p e rb o lic  d oub t; th e  
r e v e la t io n  o f a co g ito  which i s  h e re  an au d io . Only t h i s  a l le g e d ly  
C a r te s ia n  method le a d s  Rameau, c o n tra ry  to  D e sc a rte s , to  ex p e rien ce  
and to  a p r in c ip le  o f c e r t i tu d e  whose v a lu e  l i e s  e n t i r e ly  i n  t h a t  
i t  e x i s t s  o u ts id e  h im ."
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th e  u n iso n , as 1 to  1, no r th e  o c tav e , as 1 to  2 . I t  was one of 

th e  p ro p o r tio n s  which fo llow ed  alm ost d i r e c t l y  in  th e  o rd e r o f sim­

p l i c i t y ;  I  mean, th e  p ro p o r tio n  between a sound and i t s  f i f t h ,  as 2 

to  3» o r i t s  t h i r d ,  as 4 to  5* But had t h i s  s im p l ic i ty  o f  p ro p o r tio n  

been even la r g e r ,  i t  would have produced a t  most on ly  a sp ec ie s  o f 

th e  harm onies o f sounds such as  th o se  to  which I  succeeded d i r e c t ly  

by p r e d i le c t io n ;  t h i s  s im p lic i ty  had n e i th e r  e x p la in ed  t h i s  p re d i­

l e c t io n  n o r p rov ided  th e  f ix e d  p o in t I  was se a rc h in g  f o r .  I  saw 

th e n  th a t  I  could  n o t encoun ter th e  p r in c ip le  w ith in  m yself, and I  

abandoned th o se  harm onies d e s p ite  th e  a u th o r i ty  and fo rce  th ey  

p o ssessed  in  m a tte rs  o f  t a s t e ,  fe a r in g  t h a t  th ey  would en tren ch  me 

in  some system  which WDuld be my own, p e rh a p s , b u t n o t n a tu r e ’ s .

I  th en  p la ce d  m yself, as f a r  as  was p o s s ib le ,  in  th e  p o s i­

t io n  o f a man who had n e i th e r  sung no r heard  a m elody. Indeed , I

a ssu re d  m yself re c o u rse  to  d i f f e r e n t  e x p e rien ces  every  tim e I  sus­

p e c te d  b e in g , a g a in s t  my w i l l ,  in  th e  h a b i t  o f a s t a t e  co n tra ry  

to  th e  one assumed.

That done, I  began to  look  about m y se lf, and to  s e a rc h .in  

n a tu re  f o r  t h a t  which I  could n o t draw from my own background as 

c l e a r ly  o r  as  c e r ta in ly  as I  d e s ir e d . My sea rch  was n o t lo n g . The 

f i r s t  sound th a t  s tru c k  my e a r  was l i k e  a f l a s h  o f  l i g h t .  I  r e a l iz e d  

in  a moment t h a t  th e  sound was n o t in d iv i s ib l e  [u n ] ,  bu t gave th e  

im p ressio n  o f be ing  com posite. There, I  s a id  to  m yself on th e  sp o t, 

i s  th e  d if f e r e n c e  betw een n o ise  and sound . ' Each even t th a t  p ro -

I  had a lre a d y  re p o r te d  t h i s  d if f e r e n c e  in  my Harmonic
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duced on my e a r  a com posite im p ress io n  caused me to  h ear sound. I  

l a b e l le d  th e  o r ig in a l  sound o r  g e n e ra to r  fundam ental sound, and 

i t s  co n co m itan ts i harmonic sounds. I  had (in d ep en d en t o f  and v ery  

n o tic e a b ly  d i f f e r e n t  to  my e a r )  th r e e  v e ry  d i f f e r e n t  th in g s  in  

n a tu re :  n o is e , fundam ental sounds, and harm onic sounds.

B efore in v e s t ig a t in g  th e  r e la t io n s h ip  o f  th e  harmonic 

sounds o r  concom itan ts to  th e  fundam ental sound (o r  th e  p o s i t io n  

th ey  would occupy in  o u r d ia to n ic  s c a le ) ,  I  r e a l iz e d  th a t  th e s e  

harm onic sounds were v e ry  h igh  and f l e e t i n g ,  and t h a t ,  co n seq u en tly , 

i t  would by n e ce ssa ry  to  have an e a r  t h a t  would g rasp  them more 

d i s t i n c t l y  th an  an e a r  t h a t  p e rc e iv e d  b u t two harm onics o r  one which 

was a f f e c te d  by on ly  a s in g le  harm onic, o r  p e rhaps even one th a t  r e ­

ceived  no im p ressio n  a t  a l l .  I  s a id  d i r e c t l y ,  th a t  t h a t  i s  one o f 

th e  so u rces  o f  th e  d if f e r e n c e  in  s e n s i b i l i t y  to  music one n o t ic e s  

amongst p eo p le . There a re  peop le  f o r  whom music w i l l  on ly  be n o is e . 

There a re  th o se  who w i l l  be a f f e c te d  on ly  by th e  fundam ental sound, 

fo r  whom a l l  th e  harm onics a re  l o s t .  There a r e ,  I  added, n o is e s  

t h a t  a re  more o r l e s s  h ig h ; th e re  a re  s c a le s  o f n o is e s  as  w e ll  as 

s c a le s  o f sounds, in t e r v a l s  o f n o is e s  l i k e  i n t e r v a l s  o f sounds. 

Those, i f  any t h a t  u n fo r tu n a te  e x i s t ,  who would ta k e  th e  s c a le  of 

sounds f o r  th e  s c a le  o f  n o is e s  would be t o t a l l y  a l ie n  to  th e  p le a ­

su re  o f  m usic .

I  passed  from th a t  to  th e  c o n s id e ra tio n  o f th e  fundam ental

G e n era tio n , pp. 29-30, p r in te d  in  1737*
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sound and i t s  harm onics. I  found t h a t  th e  harm onics were th e  

tw e lf th  and th e  sev e n te en th , t h a t  i s  to  say , th e  octave  o f th e  f i f t h  

and th e  d o u b le -o c tav e  o f th e  t h i r d  ( in s te a d  o f be ing  what I  had 

p re v io u s ly  d em onstra ted  to  m y se lf: I  had succeeded th e  fundam ental

w ith  i t s  f i f t h  and t h i r d ,  in  p re fe re n c e  to  a l l  o th e r  so unds).^

I  c o n sid e red  th e  reaso n  f o r  t h i s  d if f e r e n c e  and soon saw 

t h a t  th e  u n tra in e d  e a r  would n o t be ab le  to  d is c e rn  sounds as d i s t a n t  

as  i t s  concom itan ts  th e  f i r s t  tim e th e  fundam ental was h eard . More­

o v e r, I  knew by ex p erien ce  t h a t  th e  oc tav e  i s  o n ly  a r e p l i c a t e ,  

t h a t  th e re  i s  an i d e n t i t y  between sounds and t h e i r  r e p l i c a t e s ,  and 

t h a t  i t  i s  easy  to  ta k e  one f o r  th e  o th e r  ( s in c e  th e se  sounds, when 

th e y  a re  heard  to g e th e r ,  a re  ev er confusing  th e  e a r ) .  I  th en  con­

cluded  (w ith  my e a r  and im ag in a tio n  d ep riv ed  o f p r a c t ic e  and ex­

p e r ie n c e , and d isp o sed  to  n o th in g  e ls e )  th a t  I  was fo rced  to  low er 

the rounds to  t h e i r  s m a lle s t d e g re e s . That i s  to  say , my a t t e n t io n  

had to  be f ix e d  on th e  th i r d  and th e  f i f t h  o f  th e  fundam ental sound, 

and n o t on t h e i r  r e p l i c a t e s .  T his f a c t  i s  common to  us a l l :  e i t h e r  

because o f th e  in d o len ce  o r weakness o f th e  e a r ,  o r  because c f  th e  

sm all range o f th e  v o ic e , we a re  a l l  in c l in e d  to  reduce th e  in ­

t e r v a l s  to  t h e i r  s m a lle s t  d e g re e s . For example, i f  we d e s ir e  to  

in to n e  u t  and r e ,  i t  i s  always by th e  in t e r v a l  o f  a whole s te p  o r 

o f a  second, as 8 to  9> even though 8 i s  th e  t r i p l e  oc tave  o f th e  

fundam ental sound, 1, which f i r s t  produced u t  and from which o r i -

•1
“The d i s t i n c t i o n  between th e  t h i r d  and sev en teen th , and 

f i f t h  and tw e lf th  i s  be ing  c a r e f u l ly  m ain ta ined  h e re .
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g in a te s  th e  f e e l in g  f o r  r e .  Thus we n a tu r a l ly  confuse a l l  r e p l i ­

c a te s  in  o rd e r  to  a id  o u rse lv e s  acco rd in g  to  our own n eed s.

M oreover, th e  oc tav e  se rv es  a s  a l im i t  to  in t e r v a l s  and 

co n seq u en tly  to  harmony, s in c e  a l l  t h a t  exceeds th e  o c ta v e ’ s range 

i s  on ly  a r e p l i c a t e  o f t h a t  which th e  oc tave  c o n ta in s  betw een i t s  

two te rm s.

The oc tav e  m u l t ip l ie s  i n t e r v a l s ,  because when one b e lie v e s  

he i s  h e a rin g  on ly  a t h i r d ,  l i k e  u t  to  mi, he a lso  h ea rs  a s ix th  

between th e  same mi and th e  o c tave  above t h i s  u t .

In  th u s  m u ltip ly in g  in t e r v a l s ,  th e  oc tave  in d ic a te s  th e  

p o s s ib le  in v e rs io n  o f  i n t e r v a l s .  For i f  one om its th e  low er u t  

o f  th e  p reced in g  t h i r d ,  th e  s ix th  m i-u t w i l l  rem ain . A p o s s ib le  

in v e rs io n  in  harmony(which p ro v id e s  to  th e  composer th e  means o f 

v a ry in g  a b a ss  a t  h is  p le a s u re  and o f  ren d e rin g  i t  more m elodious 

th an  th a t  which I  c a l l  fundam ental b a s s )  l ik e w ise  o r ig in a te s  from 

t h i s  u se  o f th e  o c tav e .

W ith a l l  t h a t  e s ta b l is h e d , I  p roceed  to  su b s tan ce . As

I  have th e  honor o f  speaking  to  m athem atic ians and so t h a t  th e y  w i l l

have n o th in g  to  q u e s tio n , 1 am going  to  borrow t h e i r  language as
#

much as my l im ite d  le a rn in g  w i l l  a llo w .

The sonorous body, which I  c a l l  (w ith  an a p p ro p r ia te  la b e l )

The s ig n  #  s ig n i f i e s  a sh arp , which r a i s e s  th e  sound a 
minor h a l f - s t e p ,  and th e  s ig n  b s i g n i f i e s  a f l a t ,  which low ers 
th e  sound as  much; th e  #  jo in e d  to  th e  name o f an i n t e r v a l ,  o r  to  
th e  number t h a t  r e p re s e n ts  i t ,  ta k e s  th e  p la ce  o f th e  word m ajor, 
and th e  b ta k e s  th e  p la ce  o f th e  word m inor.
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fundam ental sound, t h i s  un ique source, g e n e ra to r  and r e g u la to r  o f 

th e  whole o f m usic, t h i s  d i r e c t  cause o f a l l  o f  m u s ic 's  e f f e c t s ,  

th e  sonorous body, I  say , does n o t resound b u t r a th e r  i t  engenders 

a l l  th e  co n tin u ed  p ro p o r tio n s  [ p ro p o r tio n s  c o n tin u e s i  s im u ltane­

o u s ly  (p ro p o r tio n s  from which o r ig in a te  harmony, melody, th e  ge­

n e ra , and even th e  most s p e c if ic  ru le s  n e c e ssa ry  tc. p r a c t ic e ) .

The sonorous b o d y 's  resonance causes th re e  d i f f e r e n t  sounds 

to  be h ea rd , whose p ro p o r tio n s  a rc
4t

F i f th  above th e  o c ta v e , c a lle d  S ix th
double f i f t h ,  o r  tw e lf th .  [ i . e . ,  major s ix th ]

1 3/3 1 /5
u t  s o l  mi

Third  above th e  double o c tan e  c a lle d  
t r i p l e  t h i r d ,  o r  sev en teen th  .

These p ro p o r t io n s , reduced  to  t h e i r  s m a lle s t d eg rees  by means of

th e  o c tav es  (which a re  n o t in c lu d ed  ,fo r reaso n s  a lread y  d e sc r ib e d ) ,

r e s u l t  in

F i f th

1 /4  1 /5  1/6
u t  mi so l

#  bT h ird  Third [ i . e . ,  m3nor t h i r d ]

I f  one tu n es  o th e r  sonorous b o d ies  so t h a t  they  a re  in  

th e  same r a t i o s  to th e  fundam ental sound as  th e  sounds i t  causes

1
These a re  n o t con tinued  p ro p o r tio n s  in  th e  modern sen se .
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to  be heard  (so  th a t  th ey  a re  tuned no t only w ith  i t s  t h i r d  and 

f i f t h  b u t a ls o  w ith  i t s  t r i p l e  and Q u in tu p le ), th e n  th e  fundam ental 

sound w i l l  cause  them a l l  to  v ib r a te ,  w ith  th e  d i f f e r e n c e  th a t  

th o se  tuned  to  th e  th i r d  and f i f t h  w i l l  v ib ra te  in  t h e i r  t o t a l i t y  

w hile  th o se  tu n ed  to  th e  t r i p l e  and o u in tu p le  w i l l  v ib r a te  in  seg­

ments th a t  a re  in  u n ison  w ith  th e  fundam ental. Thus, th e  funda­

m ental sound has th e  same power on th e  m u ltip le s  as  on th e  sub- 
1

m u lt ip le s .  These experim ents a re  eq u a lly  p e r c e p t ib le  to  th e  e a r , 

to  th e  eye, and to  th e  tou ch .

The fo llo w in g  r a t i o s  o r ig in a te  from th e  fo rem entioned  power 

of th e  source  on i t s  m u lt ip le s :

#Seventeen th

5 b 3 1la  D fa  u t  ’

S ix th  ^  Tw elfth

These r a t i o s ,  reduced to  t h e i r  s m a lle s t degrees and a p p lie d  to  the  

le n g th s  o f th e  s t r in g s ,  r e s u l t  in

F i f th

6 5 k ^
f a  l a  u t  ’

Third #  T hird  b

The harmonic p ro p o r tio n  i s  recogn ized  in  l : l / 3 : l / 5 ,  o r

F i f th

1/4 1/5 1/6 .
#  bThird Third

1
The power, as Rameau has in d ic a te d  m  th e  p re v io u s  sen­

te n c e , i s  n o t th e  same.
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And th e  a r i th m e tic  p ro p o r tio n  i s  reco g n ized  in  5 :3 :1 , o r

F i f th

6 5 4 •

Third b T hird  #

A lthough th e  f i f t h  and th e  t h i r d  would b e , o r ig in a l ly ,  

a double f i f t h  and a t r i p l e  th i r d ,  I  s h a l l  alw ays g iv e  them th e  

names f i f t h  and t h i r d , fo r  th e  reaso n  th a t  we n a tu r a l ly  reduce a l l  

in t e r v a l s  to  t h e i r  sm a lle s t d eg rees , as  has a lre a d y  been s a id .

The d if f e r e n c e  between th e se  two p ro p o r tio n s  c o n s is ts  in  

a t r a n s p o s i t io n  o f  th e  o rd e r o f th e  two t h i r d s ,  whose succession  

forms a f i f t h  in  each case . From t h a t ,  i t  i s  ev id en t th a t  only  

th e  f i f t h  c o n s t i tu te s  harmony and t h a t  th e  t h i r d s  vary  i t .

T his v a r i e ty  o f th i r d s  i s  d is t in g u is h e d  by two gen era : 

th e  one, m ajor (when th e  major t h i r d  i s  th e  lo w est, t h a t  i s  to  say , 

th e  f i r s t ,  as  in  th e  harmonic p ro p o r tio n  reduced  to  i t s  sm a lle s t 

d e g re e s ) , th e  o th e r ,  m inor (when th e  m inor t h i r d  i s  lo w est, as  in  

th e  a r i th m e tic  p ro p o r tio n  s im ila r ly  re d u c ed ). Thus, th e  e a r , n e a r ly  

e a u a lly  p re d isp o se d  in  fav o r o f th e se  t h i r d s ,  s e iz e s  one o r th e  

o th e r  a f t e r  a g iv en  f i r s t  sound (though  i t  does f e e l  more o f a 

penchant f o r  th e  m ajor as th e  s in g le ,  t r u l y  n a tu r a l  t h i r d ) .

A geo m etric  p ro p o r tio n , whose n e c e s s i ty  w i l l  soon be d is ­

covered , i s  n a tu r a l ly  formed from th e s e  two p ro p o r tio n s , e i th e r  in

• - 3 : 1: 1/3 • 4-u- 5: , 1 :  1 /5t h i s  o rd e r , „ , ' f  , o r in  t h i s ,  , b , ' .’ fa  u t  s o l  1 l a  u t  mi

The d i f f i c u l t y  o f reducing  th e  m u lt ip le s  and su b -m u ltip le s

under th e  same denom ination  has fo rc e d  me, above a l l ,  to  employ

i
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whole numbers, which app ly  to  th e  v ib r a t io n s  o f sav in g s . These 

w hole numbers, n e v e r th e le s s ,  w i l l  alw ays re p re s e n t  f r a c t io n s .  The

denom inators o f th e se  f r a c t io n s  w i l l  be th e  above whole num bers,

1 1 • 3 • 9and th e  num erators w i l l  be th e  number 1. Thus, I  say * , _J f a  u t  s o l
in  p la c e  o f , and b ^ ‘ in  p la c e  of ^ * b 1 ** f a  u t  s o l  7 l a  u t  mi y l a  u t  mi

where th e  so u rce , which in  each case  i s  th e  m iddle term , e q u a lly  

a rra n g e s  th e  p ro p o r tio n . T h is i s  u s e f u l  to  ta k e  n o te  o f , because  in  

t h i s  c a se , w ith  th e  source  no lo n g e r d e s ig n a te d  as th e  number 1 , i t  

makes no d if f e r e n c e  which number i t  i s ,  p ro v id ed  th a t  a l l  th e  num­

b e rs  ag ree  w ith  th e  o rd e r  o f  th e  in d ic a te d  p ro p o r t io n s . For example

g e n e ra to r  
9 * 3 • 1• 1/ 3 • l / 9

in si ^ f a  u t  s o l  r e  7 0ne i 'in d s  tlie  same o rd e r and the
g e n e ra to r

1 • 3 • 9 • 27 • 81same r a t i o s  as in  .* b * . . In  th e  l a t t e r  s e r ie ss i  fa  u t  s o l  re

9 i s  tak en  as th e  g e n e ra to r  and th e  f r a c t io n  i s  assumed— 1 /9  i s  

th e  n in th  o f 1 . In  th e  f i r s t  s e r i e s ,  where 1 i s  tak en  as th e  ge­

n e r a to r ,  1 i s  th e  n in th  o f  9* I f ,  on th e  c o n tra ry , one does n o t 

assume any f r a c t io n  in  th e  second s e r i e s ,  one can th en  app ly  th e  

s e r i e s  to  th e  v ib r a t io n s .  I t  w i l l  be seen t h a t  9 g iv e s  n in e  v ib ra ­

t i o n s ,  w h ile  1 g iv e s  only  one . Thus, in  w hatever manner c o n sid e red , 

i t  a l l  amounts to  th e  same th in g .

From th e se  two l a s t  p ro p o r tio n s  ( th e  t r i p l e  and q u in tu p le )

p ro g re s s io n s  a re  form ed, from which a l l  th e  p o s s ib le  I n te r v a l s  in

1For a clearer explanation of the conversions described
here see below, pp. 74-75 (Extract, pp. x-xi).
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music a re  o b ta in e d , by adding th e  d o u b le , which i s  th a t  o f th e  

o c ta v e s , and which se rv es  to  b r in g  to g e th e r  one term  w ith  an o th er

acco rd in g  to  need. See A in  th e  t a b le s .

Each term  o f th e se  p ro g re s s io n s  i s  alw ays observed to  have 

i t s  harm onic p ro p o r tio n ; i t s  f i f t h  i s  found im m ediately  below and 

i t s  m ajor t h i r d  i s  a t  th e  s id e  in  th e  a d ja c e n t column. Thus one sees

th e  o r ig in  and th e  genus ( in  a word, a l l  th e  p r o p e r t ie s )  o f each

in t e r v a l .

The harmonic p ro p o rtio n  y ie ld s  th e  most p e r f e c t  harmony 

t h a t  one m ight h e a r . I t s  e f f e c t  i s  adm irab le  when one knows how 

to  a rran g e  i t  in  th e  o rd e r in d ic a te d  by n a tu r e .  But th e  d i f f i c u l t y  

i s  in  knowing how to  d i s t r i b u t e  th e  v o ic e s  and th e  in s tru m en ts— 

t h i s  i s  a te ch n iq u e  t h a t  th e  composer cannot alw ays m aste r, s in ce  he 

does n o t c o n tro l th e  cho ice o f th e  s u b je c ts  needed . However, a f t e r  

having used th e  p e r f e c t  harmony w ith o u t su c c e ss , I  had th e  good 

fo r tu n e  o f  coming upon n e a r ly  a l l  t h a t  was n e c e ssa ry  in  th e  chorus 

o f  l rActe de P igm alion  (which I  p re se n te d  in  th e  autumn o f 1748) 

where P igm alion  s in g s  th e  Amour triom phe w ith  th e  chorus, and in  

th e  c lo s in g  o f th e  o v e rtu re  o f th e  same a c t  where only  a few more 

in s tru m e n ts  a re  needed fo r  c e r ta in  s e c t io n s .

A lthough in  p r a c t ic e  th e  name p e r f e c t  i s  g iven  to  th e  chord 

th a t  r e s u l t s  from th e  harmonic p ro p o r tio n  as w e ll as to  th a t  which 

r e s u l t s  from th e  a r i th m e tic  p ro p o r tio n , th e  l a t t e r  i s  indeed de-

1This is referring to table A.
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f i c i e n t .  (However, i t  i s  as a f f e c t iv e  as  th e  fo rm e r .) And i f  

th e  l a t t e r  has i t s  own p a r t i c u l a r  ornam ents, th ey  occur in  s i tu a ­

t io n s  t h a t  d is p la y  th e  su b o rd in a tio n  o f i t s  genus [ i . e . ,  m inor], 

as w i l l  be seen when th e  modes a re  co n sid e red .

THE PRODUCT OF THE FIFTH OR OF THE TRIPLE PROPORTION

Now th a t  harmony i s  known, th e re  i s  on ly  th e  m a tte r of 

g iv in g  i t  a su cc e ss io n , a su ccess io n  th a t  can be im agined only  

among th e  sounds th a t  c o n s t i tu te  t h i s  harmony, s in ce  no o th e r  sounds 

a re  known. M oreover, each o f th e  sounds o f t h i s  su ccess io n , con­

s id e re d  as  a p a r t i c u l a r  sonorous body, w i l l  be , j u s t  as th e  f i r s t  

sonorous body, th e  source  o f i t s  harmony.

to  re so n a te , i t  can be succeeded only  by one o f th e se  two conso­

n an ces . ( I  would f i r s t  choose th e  f i f t h ,  which alone g iv es  th e  

most p e r f e c t  o rd e r , as w i l l  be s e e n . ) And as  th e  source causes 

two f i f t h s  to  v ib r a te  s im u ltan eo u sly  (one above, th e  o th e r  below , 

which I  name elsew here th e  dominant and th e  sub-dom inant), th e se
1f i f t h s ,  then , to g e th e r  w ith  th e  so u rce , form th e  t r i p l e  p ro p o r tio n : 

1: 3 : 9, o r 3 : 9 : 27 , o r  even 9: 2 7 : 81— a l l  o f which a re  th e  same, 

re p re se n tin g

Since th e  sonorous body causes o n ly  i t s  f i f t h  and th i r d

F i f th  below or 
sub-dom inant
3
fa

9
u t

G en era to r, o r p r in c ip a l  
sound, o r even, to n ic  n o te

F i f th  above 
o r dominant
27
so l

i
This i s  one o f th e  "geom etric  p ro p o r tio n s"  r e fe r re d  to  on

p . 32 (R, p . 2 5 ).
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N ext, p le a s e  see  ta b le  A, which has to  do w ith  th e  same

s u b je c t in  th e  t r i p l e  p ro g re s s io n . One w i l l  n o tic e  th e re  t h a t  th e

fo u r th  term  i s  no lo n g e r  tuned p e r f e c t ly  w ith  th e  f i r s t ,  because

th e y  form to g e th e r  a m inor t h i r d  d im in ish ed  by a comma: from which

i t  i s  dem onstrated  t h a t  beyond th e s e  f i r s t  th re e  te rm s, 1: 3 : 9»
*

th e re  i s  n o th in g  e ls e  which i s  a b s o lu te ly  p e r f e c t .

The fo llo w in g  (which I  am going  to  e x p la in  o r ig in a te  from 

t h i s  t r i p l e  p ro p o r t io n :  th e  n a tu r a l  mode c a l le d  m ajor, i t s  ad­

ju n c ts  o r r e l a t i v e  modes, th e  d ia to n ic  gen re  ( th a t  i s ,  th e  s m a lle s t  

n a tu r a l  d eg rees o f th e  v o ic e ) , n e a r ly  a l l  o f melody, th e  p auses 

o r cadences, th e  l i a s o n , th e  double em ploi, and s e v e ra l  o th e r  na­

t u r a l  and n e ce ssa ry  o ccu rren ces .

Mode, in  m usic, i s  n o th in g  b u t th e  o rd e r o f sounds ( to g e th e r  

as  w e ll as in  p a r t i c u l a r ,  th a t  i s  to  say , in  harmony as w e ll as 

in  melody) p re s c r ib e d  by th e  t r i p l e  p ro p o r t io n , as seen in  t a b le  B.

The o rd e r  i s  extended f u r th e r  in  t a b le  C th an  in  t a b le  B, 

b u t by p roceed ing  to  81 in  ta b le  C one ex ceed s, in  t h a t  case , th e  

l im i t s  o f th e  g iven  p ro p o rtio n  and co n seq u en tly  th e  l im i t s  o f  th e  

mode. Thus in  t a b le  C, one en croaches upon a n o th e r mode, and t h i s

In  o rd e r  to  determ ine th e  r a t i o  between th e  f i r s t  and th e  
fo u r th  term s o f th e  t r i p l e  p ro g re s s io n , m erely  double 1 as f a r  a s  3 2 , 
th e n , by comparing 27 to  32 , and by t r i p l i n g  them (which g iv e s  81: 
9 6 ), one w i l l  see t h a t  they  d i f f e r  by l / S l  from th e  r a t i o  o f  5 to  6, 
which g iv e s  th e  m inor th i r d  in  th e  harm onic and a r i th m e tic  p ro p o r­
t i o n s .  F o r, in  m u ltip ly in g  5 and 6 by 16, one w i l l  have 80 :96 , so 
th a t  th e  d if f e r e n c e  between th e  two r a t i o s  (81:96 and 80 :96 ) con­
s i s t s  o f 80:81 , which g iv e s  th e  r a t i o  approxim ating  th e  te n th  p a r t  
o f a w h o le -s tep , c a l le d  a comma.
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i s  what I  w anted to  have understood  by th e  word a d ju n c t , o f which 

th e  fo llo w in g  s h a l l  i n s t r u c t  in  g r e a te r  d ep th .

The d ia to n ic  genus c o n s is ts  o f  th e  d i r e c t  su cc e ss io n  of 

w h o le -s tep s  and h a l f - s t e p s ,  d i s t r ib u te d  th ro ughou t a l l  o f th e  

s c a le s .  W ith re s p e c t  to  th e  s m a lle s t d eg rees , i t  i s  th e  only  na­

tu r a l  genus.

The p o s s ib le  su cce ss io n  among th e  harm onic and fundam ental 

sounds, jo in e d  to  th e  d ia to n ic ,  produces n e a r ly  a l l  o f  melody, 

s in ce  i t  la c k s  on ly  th e  p ro d u c t o f th e  q u in tu p le  p ro p o r t io n , which 

c o n s is ts  o f a s in g le  h a l f - s t e p ,  c a l le d  ch ro m atic , and which i s  much 

le s s  n a tu r a l  th a n  th a t  o f th e  s c a le s ,  as th e  fo llo w in g  s h a l l  inform  

u s .

A ll  th e  fundam ental p ro g re s s io n s  o f th e  f i f t h  form pauses 

o r cadences as w e ll .  The f i r s t  o f th e  two sounds o f t h i s  f i f t h  

announces th e  p au se , th e  second te rm in a te s  i t .  But th e  e f f e c t  o f 

th e  pause i s  n o t v ery  p e rc e p t ib le  excep t when i t  te rm in a te s  on th e  

g e n e ra to r  o f  th e  mode. The d ia to n ic  o rd e r , which i s  a p roduct 

o f th e  p ro g re s s io n  o f  f i f t h s ,  consequen tly  fo llo w s  th e  same law, 

so th a t  th e re  can always be a pause from one sound to  a n o th e r .

The most p e r f e c t  pause , a f t e r  which n o th in g  i s  d e s ir e d , i s  

th a t  in  which th e  f i f t h  descends to  th e  g e n e ra to r , as from 27 to  9 

( th a t  i s ,  from s o l  to  u t  in  ta b le s  B and C). I t  i s  c a l le d  th e  

a b so lu te  pause or  p e r f e c t  cadence. In  t h i s  case , i t  i s  th e  f i f t h  

engendered by th e  resonance  o f th e  sonorous body, so u rce  and ge­

n e ra to r  o f th e  mode, which re tu rn s  to  t h i s  same g e n e ra to r .  Where­
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a s , in  ascending  from th e  f i f t h  below , th e  p ro d u c t th a t  p a sse s  to  

th e  g e n e ra to r  could n o t s t r i k e  th e  e a r  a t  i t s  source (s in c e  i t  v i­

b r a te s  sim ply , i t  i s  3 t h a t  p a sse s  to  9» i t  i s  f a  th a t  p a sse s  to  

u t ) .  Thus, th e  e a r ,  which i s  guided o n ly  by th e  resonance o f  th e  

sonorous body, would n ev er ta k e  t h i s  p ro g re s s io n  f o r  th a t  o f a 

g e n e ra to r  p a ss in g  to  i t s  p ro d u c t (a s  from 9 to  2 7 , from u t  to  s o l)  

u n le s s  i t  was a lre a d y  p reoccup ied  w ith  t h i s  g e n e ra to r . T h e re fo re , 

in  p r a c t i c e ,  th e  pause which i s  th u s  formed i s  named im p e rfe c t 

cadence.

There i s  more y e t  concern ing  th e  a b so lu te  pause . The m ajor 

h a l f - s t e p  (produced by th e  com plete fundam ental p ro g re s s io n  o f th e  

f i f t h )  has such a c o n tro l  over th e  e a r , t h a t  i f  one h ea rs  o n ly  th e  

f i r s t  o f th e  two sounds t h a t  form th e  i n t e r v a l  by ascending  (a s  

th e  m ajor t h i r d  o f th a t  f i f t h  which i s  27  w ith  re s p e c t  to  th e  ge­

n e r a to r ,  9— th a t  i s ,  as th e  th i r d ,  named s i ,  o f th e  dominant s o l ) ,  

th e n , e i t h e r  one in to n e s  th e  second sound h im se lf  o r a t  l e a s t  de­

s i r e s  i t .  This second sound i s ,  as a m a tte r  o f f a c t ,  th e  g e n e ra to r  

o r  i t s  o c ta v e , u t .  Thus th e  f i r s t  sound o f th e  ascending  m ajor 

h a l f - s t e p ,  in  such c a se s , i s  g iven  th e  a p p e l la t io n  le ad in g  tone  

fn o te  s e n s ib le ! .

That one can ascend d ia to n ic a l ly  to  th e  g e n e ra to r  o f a 

mode on ly  through i t s  le ad in g  tone  i s  a law d ic ta te d  by n a tu re  i t ­

s e l f .  T his i s  a p ro d u c t o f  th e  f i r s t  s te p  tak en  by th e  g e n e ra to r  

in  p a ss in g  to  i t s  f i f t h .  I f  one ascended to  th e  g e n e ra to r  by a 

w h o le -s te p , then  th e  e f f e c t  o f th e  pause  would no lo n g e r o ccu r.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



The note ascended to would then no longer be the generator of the 

mode, and the mode would change.

It follows from the above that three consecutive whole- 

steps cannot be intoned naturally, not only because the ratio be­

tween the first and the last of these three whole-steps is not 

consonant (a ratio which should always naturally form the fourth), 

but also because, with the mode changing at least at the third 

whole-step, the impression received of the mode that existed until 

that point suggests to the ear that only a half-step should follow 

the first two whole-steps. In a word, these three consecutive 

whole-steps cannot be products of the fundamental sounds of the 

mode producing the diatonic order. This proves sufficiently that 

their immediate succession is not natural. The matter will be con­

sidered again in a moment.

Here is the first case in which the great power of the fun­

damental bass begins to be discovered— at the occurrence of the 

effects which it uniquely causes, and where its product (to which 

it communicates this power) has force only so far as the fundamental 

bass can be implied with it.

For example, if one terminates a diatonic melody in this 

manner— re, re, ut, ut (making a tremblement called cadence)—  

then, on the second re, one will feel the effect of an absolute 

pause whether or not it is accompanied by its fundamental bass, 

sol-ut, since it is always understood without further thought.

But if one gives the melody another bass, such as sol-la (called

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



d e ce p tiv e  cadence fcadence rompuel ), th e  e f f e c t  o f th e  pause va­

n ish e s  and one d e s i r e s  a c o n tin u a tio n  o f th e  melody, a lthough  i t  

rem ains unchanged.

I f  a l i t t l e  m usical ex p erien ce  i s  n ecessa ry  in  o rd e r to  

e v a lu a te  t h i s  f a c t ,  judgment a lone  w i l l  be s u f f ic ie n t  to  convince 

one o f o th e r  f a c t s  th a t  w i l l  soon be p re se n te d .

The l ia s o n  c o n s is ts  o f th e re  being  a t  l e a s t  one to n e  common 

to  th e  su cc e ss iv e  harm onies o f two fundam ental sounds. For example, 

s o l ,  which e x i s t s  in  i t s  own h a rm o n y a ls o  e x i s t s  in  th e  harmony 

o f u t ,  w ith  which i t  forms a f i f t h .

I f  one ex tends th e  g iven  p ro p o r tio n  by one p ro g re s s io n , a s ,

fo r  example, 1 :. 3 s 9 : 2 7 : 81, th en  one s h a l l  f in d  in  th e se  f iv e

term s th e  e lem ents from which can be formed th re e  modes s im ila r

to  th a t  which I  have ju s t  p re se n te d , th u s :  1: , 3 :  9 3 ’ 9 ’
s i  fa  u t  fa  u t

27 9 : 27: 81 A ll o f th e  d if fe re n c e  between th e se  modes
s o l u t  s o l  re
c o n s is ts  in  th e  f a c t  th a t  th e  extrem e modes a re  a t  th e  f i f t h  below 

o r above th e  m iddle . Thus, th e  two fundam ental sounds common to  

each o f th e  extrem es and th e  m iddle l in k  th e  modes in  such a way 

th a t  th e y  can in te rm in g le  w ithou t d i s t r a c t in g  much from th e  p re ­

d i le c t io n  th a t  one could have f o r  one o r th e  o th e r  mode. In  e f f e c t ,  

a f t e r  3 and 9 have been employed, 1 as w e ll as 27 can com plete th e  

p ro p o r tio n . S im ila r ly , a f t e r  9 and 27 have been employed, 81 as  

w e ll as 3 can com plete th e  p ro p o r tio n . D o u b tle ss ly , th e  g e n e ra to r  

9 in  th e  ta b le s  passes 'so m etim es to  27 and sometimes to  3 (which 

a re  th e  extrem es o f i t s  own p ro p o r tio n , t h a t  i s ,  i t s  two f i f t h s )
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in  o rd e r to  p re se rv e  t h i s  p r e d i le c t io n .  A lthough th e  d e fic ie n c y  

of th e  r a t i o  between 3 and 27 o ffends th e  e a r  and g iv e s  i t  an even 

g r e a te r  p a r t i a l i t y  f o r  th e  g e n e ra to r , th e  g e n e ra to r  accords per­

f e c t l y  w ith  bo th  3 and 27. T his w i l l  be v e r i f i e d .

3 and 27 cannot be re so n a ted  to g e th e r  w ith o u t having 81 

im p lied , s in ce  i t  r e s o n a te s  n a tu r a l ly  w ith  27 . Thus, 3 to  81 i s  

as 1 to  2 7 , which a re  th e  f i r s t  and fo u r th  te rm s o f th e  t r i p l e  

p ro g re ss io n  and which to g e th e r  form th e  m inor t h i r d  d im inished  by 

a comma ( th e  comma has a lre a d y  been d is c u s s e d ) .  T h is c le a r ly  

proves th e  d e f ic ie n c y  o f  th e  r a t io  between 3 and 2 7 , s in ce  81 

re so n a te s  w ith  2 7 .

The l ia s o n , o f which I  have j u s t  spoken, i s  indeed  th e  source 

o f th e  c o r r e la t io n  o f th e  modes f ra p p o r t  des modes! . These a re  th e  

same modes g iven  by th e  ex trem es I  c a l l  a d ju n c ts , because 3 and 27, 

which a re  th e  extrem es o f th e  f i r s t  g e n e ra to r  9 and e x is t  only 

because o f  i t ,  can in  tu r n  become g e n e ra to rs  in  o rd e r  to  be suscep­

t i b l e  to  a l l  o f  th e  v a r i e t i e s  th a t  th e  f i r s t  g e n e ra to r  i s  capable 

o f . There should be no doubt th a t  a f t e r  9 h as  passed  to  27, 27 

can pass  to  81, which re s o n a te s  w ith i t .  S im ila r ly , when 9 has 

passed  to  3, 3 can p a ss  to  1, s in ce  3, by means o f i t s  resonance, 

causes 1 to  v ib r a te .  We n o t ic e ,  n e v e r th e le s s ,  th a t  th e  ear always 

fav o rs  th e  su b -m u ltip le s  whose resonance, caused  by th a t  of th e  so­

norous body, overwhelms th e  sim ple v ib r a t io n s  o f  th e  m u ltip le s .

“The e x p la n a tio n  o f  th e  comma was g iv en  above on p . 36 
(R, p . 3 2 ) .
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As we see in  ta b le  C, th e  g e n e ra to r  9 borrows SI from i t s  sub­

m u ltip le  2 7 , in  o rd e r  to  o b ta in  a d ia to n ic  o rd e r in  i t s  com plete 

o c tav e .

With re s p e c t  to  th e  d e f ic ie n c y  o f th e  r a t i o  betw een th e  

extrem es o f th e  t r i p l e  p ro p o r tio n , I  d ecided , in  o rd e r  to  g iv e  i t  

a very  d i s t i n c t  fo rm u la tio n , to  d iv id e  th e  d ia to n ic  s c a le  as  d id  

th e  G reeks in to  two co n ju n ct te t r a c h o r d s  a t  B, which a re  th e  only  

n a tu r a l  ones, and in to  two d is ju n c t  te t r a c h o rd s  a t  C, where one 

always f in d s ,  in  b o th  te t r a c h o r d s ,  an a l t e r a t i o n  between th e  t h i r d s  

formed by th e  p ro d u c t o f  each extrem e.

Moreover, t h i s  a l t e r a t i o n  has n o th in g  th a t  should  s u rp r is e  

u s : 1, because i t  ta k e s  p la c e  in  th e  p roduct o f a su ccess io n  th a t  

i s  n o t d i r e c t ,  as one can see by th e  a l te r e d  th i r d s  in  ta b le s  B 

and C; 2, because th e  e a r ,  occup ied  s o le ly  w ith  th e  fundam ental 

su ccess io n  and th e  p e r f e c t io n  o f i t s  harmony, i s  fo rce d  to  subm it 

to  th e  fundam ental su cc e ss io n  in  a l l  i t s  p ro d u c ts .

One should ex pec t a s im i la r  a l t e r a t i o n  in  th e  com plete se­

quence o f modes t h a t  a re  a f i f t h  a p a r t ,  as would be th o se  t h a t  g iv e  

th e se  two p ro p o r tio n s :  1: 3 ’ 9» 3' 9 '  271 where th e  a l t e r a t i o n

i s  w e ll marked. T his p roves a change o f mode, even from one t e t r a -  

chord to  a n o th e r , and from one extrem e to  an o th e r , because 27 

re s o n a te s  w ith  9 in  th e  p ro p o r tio n  1: 3 ‘ 91 as 81 re s o n a te s  w ith  

27 in  th e  p ro p o r tio n  3 ’ 9 : 2 7 .

T h is a l t e r a t i o n  o f a comma in  th e  p roduct o f th e  extrem es 

i s  a v ery  d e f in i t e  d i r e c t iv e  to  u s  n o t to  have them succeed each
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other directly. This is all the more so, for since they do not 

have any common terms in their harmony, they are in no way linked 

by this harmony. It is from the above that, without knowing it 

and only through the aid of experience, two successive perfect 

chords (even two successive major thirds) in a diatonic bass have 

been forbidden, as for example in the succession of the two ex­

tremes fa and sol, drawn from the proportion 3; 9: 27 .
fa ut sol

We should not be surprised, therefore, if the source

(in its first order of generation and as the only thing that is

truly perfect) refuses the diatonic succession of la to si, because

they are harmonics of these extremes, 3 and 27, as is seen in
fa sol

table B. Besides, the succession of la to si would have introduced 

in the diatonic order from fa to si, three successive whole-steps 

which are not intoned naturally (see H in table C), and which have 

been the subject of several questions that have never been resolved 

But it should now be seen, outside of the reasons already given, 

that the mode changes in such cases. Not that one could not main­

tain there the feeling of the first mode in the complete range of 

the octave of its generator, since the diatonic sounds contained 

within the octave are found to be the harmonics of the fundamentals 

however, it is necessary at least to imply there a pause by means 

of which, while forgetting what proceeded, we can easily surrender 

ourselves to what follows as a completely new entity. This is what 

the Greeks felt (even though they did not know it) by indicating 

this pause, or at least the place where one should use it with a
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parenthesis between the two sounds that form the first whole-step 

in the disjunct tetrachords composing the diatonic order of the 

octave. See H in table C, xvhere the first order of nature (esta­

blished in table B) suffers a well marked alteration at I by means 

of a major third which is too large by a comma. This alteration 

suggests a new origin of la with respect to fa, since in this case 

it is no longer a harmonic of fa. It can no longer really be a 

harmonic of fa, because when one wants la to ascend to si the two 

extremes, fa and sol, would succeed each other directly. Also, it 

is no longer the same la in that it exceeds the other by a comma. 

But we will see in a moment that this difference is, at bottom, 

of no consequence at all; it even introduces one of the most beau­

tiful variations to which harmony is susceptible. I mean by that

the double emploi. which was unknown until my Harmonic Generation.
1where I gave a rather exact accounting of it, especially with re­

spect to the mode carried through the octave in a diatonic order. 

That is why, in the following, I shall say only what will be ne­

cessary to give the reader some insights into the double emploi.

Returning to the three successive whole-steps, one sees in 

table C that after the pause assumed from 3 to 9, a new tetrachord 

begins on the first tone that follows after fa-sol. It is similar 

in its ratios to the first tetrachord, and the two whole-steps 

contained are intoned with the same facility as whole-steps that

C hapter IX (p p . 107-119) o f th e  Harmonic G enera tion  i s  
e n t i t l e d  "O rig in  o f d isso n an ce  and o f i t s  double em ploi."
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have n o t been preceded  by o th e r s .  For th e  e a r ,  i t  i s  a new harmonic 

p h rase  whose r e la t io n s h ip  to  what preceded  i s  no lo n g e r o f  concern . 

In  e f f e c t ,  th e  mode changes in  t h i s  new p h ra se . I t  i s  enough to  

see t h i s  change in  th e  fo rced  p assage  o f 27 to  81, in  o rd e r  to  be 

a b le  to  draw from th e  harmony o f  81 a l a  th a t  can ascend d ia to n i -  

c a l ly  to  s i .

81, which re so n a te s  w ith  2 7 , can n a tu r a l ly  succeed i t .

I f  th e  a b so lu te  pause formed by th e  r e tu rn  o f  81 to  27 does n o t 

have i t s  f u l l  e f f e c t ,  i t  i s  because 3 (which p re v io u s ly  had fo llow ed 

and p receded  9) destro y ed  th e  agreem ent between them, s in c e  3 and 

81 (81 being  a p ro d u c t o f  27) a re  n o t in  acco rd . Thus each extrem e, 

in  c o u n te rb a lan c in g  n a tu r a l ly  th e  e f f e c t  o f th e  o th e r , su p p o rts  

our p r e d i le c t io n  f o r  th e  g e n e ra to r , as should  have been r e a l iz e d  

from what I  have a lread y  s a id .

There a re  o th e r means ( such as th e  d i r e c t  minor t h i r d  and 

d isso n an ce) o f  p red isp o s in g  th e  e a r  in  fa v o r o f th e  g e n e ra to r .

This w i l l  be v e r i f i e d  in  th e  fo llo w in g .

We f in d  h ere  th e  s o lu tio n  o f a q u e s tio n  a l l  th e  more cu rio u s  

as i t  u p s e ts  a l l  m usical system s t h a t  have appeared  p re v io u s ly : 

namely, why do d ia to n ic  in te r v a l s  d e s ig n a te d  by th e  same names have 

d i f f e r e n t  r a t i o s  in  ta b le s  B, C, and F, and why a re  consonances on 

th e  one hand j u s t ,  on th e  o th e r  a l te r e d ?

In  o rd e r  to  re so lv e  th e  q u e s tio n , i t  s u f f ic e s  to  co n sid e r 

what must be our guide—i s  i t  th e  fundam ental b a s s , which com prises 

harmony, o r  th e  d ia to n ic  i n t e r v a l s ,  which a re  m erely th e  p roduct
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of the fundamental bass?

The tones are products that lead, in truth, to consonances, 

but to which consonances? Doubtlessly to those required by the 

fundamental bass. In some instances these products, although under 

the same names, belong to certain fundamentals; in other instances 

they belong to other fundamentals (as seen at I in tables B and C, 

and at G in tables B and D). Sometimes the same mode subsists 

in the same tetrachord (as at I of table B); sometimes it changes 

in passing from one tetrachord to another (as at I in table C).

But everywhere, the consonances attached to the fundamental bass 

are just; and in the case of different ratios between the degrees 

that result, it is of little concern to the ear, since the ear is 

insensible to them. That this alteration exists would not even 

be known if one executes (either with the voice or on an instru­

ment) a major whole-step in place of a minor. The altered con­

sonance that can result is of no concern to the ear. Always direc­

ted by the fundamental bass, it is on the basis of the ratio of the 

consonances belonging to this fundamental bass that the ear deter­

mines the ratio of the degrees that result. Moreover, this altera­

tion of consonances will seem forced (and contrary to the order of 

nature) whenever there are fifths drawn from a progression other 

than the triple as well as thirds drawn from this same progression.

If our authors in theory dared to fathom this question, 

those who would judge the ratios of consonances only by means of 

a comparison between the products would soon see all of their

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



edifices collapse, since it is impossible to establish any diatonic 

system in the range of an octave without encountering altered con­

sonances. But they closed their eyes to that. If some cited the 

ratios of these altered consonances, it was without dwelling upon 

them or without drawing from them the slightest consequence.

Now, on the basis of this account, we must judge of the pos­

sibility of the double emploi (cited but a moment ago), since it is 

of little importance to the ear whether la (which is the point in 

question) belongs to fa (3) as a third, or to re (81) as a fifth.

It is also unimportant to the ear whether la is the same in one 

case or the other, because it forms, in each case, a just conso­

nance with its fundamental bass.

How many principles emanated from only one! Gentlemen, is 

it necessary to recall them for you? Merely from the resonance of 

the sonorous body, you have just seen the origin of the following: 

harmony; the fundamental bass; mode (and its correlations j~rapports! 

in its adjuncts); the order or the diatonic genus from which the 

smallest degrees natural to the voice are formed; the major and 

minor genera; nearly all of melody; the double emploi (fecund 

source of one of the most beautiful variations in harmony); the 

pauses or cadences; the liason (which alone can guide an infinity 

of relationships and successions); even the necessity of a temper­

ament (which is not yet under consideration because all that must 

lead to it is not yet established, but of which one should already 

have some suspicions on the basis of the occurrence— of no conse­
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quence itself, all things considered— of the altered consonances). 

And we have not yet spoken of the minor mode, or of dissonance 

(which always emanates from the same source), or of the product 

of the quintuple proportion (which will be the subject of the 

following sections).

On the other hand, the proportions originate with harmony, 

the progressions with melody, so that these primary mathematical 

principles find their physical source in nature.

Thus, this constant order (which we recognised as such only 

in consequence of an infinity of operations and combinations) pre­

cedes here all combination and human operation, and is presented 

at the sonorous body’s first resonance, just as nature requires. 

Thus, what was but an indication becomes a principle, and the ear, 

without the assistance of the rnind, verifies here what the mind 

discovered without the intervention of the ear. As a phenomenon 

in which nature justifies and fully establishes abstract principles, 

this must be, in my opinion, a discovery agreeable to scholars 

who are guided by metaphysical illuminations.

The mode as a whole partakes of the genus of the third with 

respect to the generator. That is why the one mode is called major 

and the other, of which I am going to speak, will be called minor.

ON THE MINOR MODE

The source ut, in the pure and simple operation of nature, 

produces the major mode directly. Simultaneously, it indicates to
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th e  a r t  o f  music th e  means o f form ing a m inor mode.

This d if f e re n c e  between n a tu r e 's  own p roduct and th a t  which 

i t  i s  co n ten t to  suggest i s  v ery  d i s t i n c t i v e  in  th a t  th e  resonance 

o f th e  m ajor genus i s  in  th e  sonorous body u t ,  w hereas o th e r  bod ies 

capab le  o f producing  th e  minor mode v ib r a te  sim ply by th e  e f f e c t  

o f th e  sonorous b o d y 's  power upon them (a s  seen in  th e  manner in  

which th e  a r i th m e tic  p ro p o r tio n  i s  fo rm ed).

But w ith  t h i s  in d ic a t io n  once g iv e n , n a tu re  re c o v e rs  i t s  

r i g h t s .  We cannot do o th e r  than  what n a tu re  d e s i r e s — to  have a r t  

adop t ( in  th e  new p ro d u c t th a t  n a tu re  a llo w s a r t  to  c o n s tru c t)  a l l  

t h a t  which n a tu re  has a lre a d y  c re a te d . I t  d e s i r e s  t h a t  th e  g e n e ra to r , 

as fo u n d er o f a l l  harmony and su cc e ss io n , should  s im i la r ly  p rov ide  

th e  law in  t h i s  new s t r u c tu r e .  A lso , th e  new s t r u c tu r e  should ac­

c ep t a l l  t h a t  th e  g e n e ra to r  has produced, and th e  g e n e r a to r 's  p ro ­

d u c ts  should  be u sab le  in  th e  same manner in  which i t  had f i r s t  

r e g u la te d  them.

M oreover, in  o rd e r  to  form a p e r f e c t  chord when th e  minor 

genus o c cu rs , i t  i s  n e ce ssa ry  to  suppose t h a t  th e  m u ltip le s  re so n a te  

and th a t  th ey  re so n a te  in  t h e i r  t o t a l i t y .  According to  th e  ex p e ri­

ment t h a t  I  re p o r te d , th e y  in  f a c t  v ib r a te  sim ply , and a re  d iv id ed , 

w h ile  v ib r a t in g ,  in to  segm ents t h a t  c o n s t i tu t e  th e  u n iso n  o f th e  

sonorous body t h a t  s e t  them in  m otion. So t h a t  i f ,  in  t h i s  s t a t e  

o f  d iv is io n ,  one supposed th a t  th e  m u lt ip le s  happened to  re so n a te , 

one would h ea r only  t h i s  u n iso n .

We can th e re fo re  assume th e  reso n an ce  o f th e  m u ltip le s  in
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their totality in order to form a complete harmoniousness, only 

by deviating from the primary laws of nature. Though, on the one 

hand, nature indicates-the possibility of this complete harmoni­

ousness by the proportion naturally formed between the sonorous 

body and its multiples considered in their totality; on the other 

hand, nature proves that this is not its primary intention, since 

it forces these multiples to be divided in such a manner that their 

resonance, in the actual disposition, can only render unisons, as 

I have just said. But does it not suffice to find in this propor­

tion the indication of the perfect chord that can be formed? Ma­

ture offers nothing uselessly, and we most often see it content 

in giving art simple indications, putting it on the proper course. 

Let us not go on to imagine that these multiples can present the 

law in their totality. Let us be content with the indications that 

can be drawn from nature. Far from wanting to overstep the limits, 

let us, on the contrary, approach the principle that guides us.

And let us see what nature means by this forced division of the mul­

tiples.

What does nature require? It demands that the source, 

once established, should present the law everywhere, that all should 

rely on this source, all should submit to it, all should be sub­

ordinated to it: harmony, melody, order, mode, genus, effect, in

short, everything. Because, by these unisons of the multiples, one 

can conclude nothing but the fact that the source, by forcing the 

multiples to reunite with itself, still maintains the right, as it
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were, of regulating, in what it has already produced, the variety 

provided by the new genus indicated by the multiples.

The mode is given. Everyone in theory (until Zarlino and 

his followers) had known only one mode, because the varieties that 

they indicate in the mode are only a matter of appearance and not 

at all of effect. With them, the difference of the thirds never 

occurs in the mode, unless by chance, since modulation directed 

them in their first designated mode. One sees here fifths and 

fourths (which are in all respects the same) as models. There is, 

in modulating to the fifth, fourth and octave, only a variation 

in the extent of the same modulation, but no fundamental variation.

The mode is given. Then it is no longer in our power to 

change anything in it. We see it rather by the already exhausted 

product of the fundamental succession of fifths. If it is, how­

ever, possible to vary it by the new genus in question, doubtlessly 

it will be without changing anything further ir. what is established. 

Otherwise all our research would be ir. vain.

This variety will become the cause of the different effects 

among the modes that vail be susceptible to it. It exists ir. the 

third with respect to the generator. This generator has already 

determined the genus of its mode through the major third that it 

resonated. Similarly, it will determine the genus of a new mode 

by becoming, itself, a direct minor third without ceasing to be 

the source. I say 'without ceasing to be the source' because, 

in this case, the product, cr that which is perceived as such, is
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the unique cause of the effect. The proof of this is certain.

The single direct major third resonates with the fundamental 

sound. The fundamental sound is consequently the cause of its 

effect. Consequently again, it cannot be the cause of a direct 

minor third which we have assumed for it. But there will neces­

sarily be some such minor third from which the difference of the 

effect between itself and the major third originates.

Thus the ear indicates clearly the operation of the source 

generator ut in this circumstance. The generator itself selects 

a fundamental sound which becomes subordinated (as is proper) and 

to which the generator distributes all that the new fundamental 

sound needs in order to appear as a generator.

By becoming the minor third of this new fundamental sound 

(which is correctly and necessarily determined to be the sound la), 

Ihe source ut even gives its own third as a fifth to the new funda­

mental. The fifth, as we now know, constitutes harmony and deter­

mines the proportion around which the complete fundamental succession 

of the mode must turn. Thus, this new generator, which can now 

be regarded as the generator of its mode, is a generator only through 

subordination. It is forced to follow- in every detail, the law 

of the first generator, which cedes to it only its position in this 

second creation in order to occupy there the most important position.

From that there follows a large community of sounds among 

the harmonies of the fundamentals of these two modes. For, as soon 

as the generator of the major and its third form the third and the
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f i f t h  o f th e  g e n e ra to r  o f th e  m inor, i t  must be th e  same among th e  

a d ju n c ts , as i s  easy  to  v e r i f y .  From t h i s  community o f sounds, 

th e re  fo llo w s a s im ila r  d ia to n ic  o rd e r  in  th e  range of th e  o c tav e  

from one to  th e  e th e r  mode, a t l e a s t  in  descend ing , except t h a t  each 

g e n e ra to r  b eg in s  and ends i t s  o rd e r .  And i f  th e  o rd e r v a r ie s  in  

t h i s  ascend ing  te t r a c h o r d  o f t a b le  E, i t  i s  in  o rd e r to  conform, 

in  every  p a r t i c u l a r ,  to  th e  laws o f  th e  source in  a l l  o f th e  ab­

so lu te  p au ses , th e  in d isp e n sa b le  n e c e s s i ty  o f which must have been 

recogn ized  by what I  have sa id  ab o u t them and e s p e c ia l ly  about 

th a t  which re g a rd s  th e  le ad in g  to n e . W ith t h i s  second te t r a c h o rd  

being  in  th e  same r a t i o s  as th o se  o f t a b le  C, th e re  fo llow s a law 

fo r  th e  f i f t h  above every  g e n e ra to r :  nam ely, th a t  th e  f i f t h ' s

th i r d  must alw ays be m ajor when i t  p a sse s  to  i t s  g e n e ra to r , w h ile  

in  a l l  o th e r  c a se s , th e  f i f t h  r e c e iv e s  th e  th i r d  th a t  conforms to  

th e  genus o f th e  mode to  which i t  b e lo n g s .

M o re o v e r ,.i t  can be no ted  t h a t  th e  g r e a te r  p a r t  o f th e  d i ­

a to n ic  p ro g re s s io n  o f p i tc h e s  in  b o th  modes belongs eq u ally  to  th e  

fundam ental sounds of each mode. See t a b le s  B and D, from s i  to  

fa ,  fo r  f u r th e r  p ro o f t h a t  th e  cause  o f th e  d i f f e r e n t  e f f e c t s  ne­

c e s s a r i ly  encoun tered  in  th e se  two modes a r i s e s  d i r e c t ly  from t h e i r  

fundam ental b a s s . One cou ld  go f u r th e r  and see th a t  a segment o f 

th e se  same d ia to n ic  p ro g re s s io n s  o f  p i tc h e s  belongs a lso  to  o th e r  

modes tak en  as th e  a d ju n c ts  of th e  fo rm er.

Furtherm ore , th e se  two modes, in  t h e i r  f i r s t  and only  na­

t u r a l  form ( t h a t  i s ,  as In  B and D ), a re  e q u a lly  p e r f e c t  once th e

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



d i r e c t  minor t h i r d  i s  ad m itted , and when th e  n e c e s s i ty  o f  p ro v id in g  

a m ajor t h i r d  to  th e  f i f t h  above th e  g e n e ra to r  in  th e  case p re sc r ib e d  

i s  re co g n ized . But when i t  i s  a m a tte r  o f  th e  d ia to n ic  o c tav e , 

th e  m inor w i l l  be more s u s c e p tib le  to  much g r e a te r  v a r ie ty  th an  th e  

m ajo r. I  say v a r ie ty  and n o t im p e rfe c tio n  because a l l  depends, 

more o r  l e s s ,  on th e  number o f d i f f e r e n t  modes t h a t  can concur 

th e r e .

For example, i f  we descend in  th e  m inor mode th rough  l a ,

s o l ,  f a ,  e t c . ,  a f t e r  l a ,  we f i r s t  e n te r  in to  th e  m ajor mode from

which t h i s  minor d e r iv e d , because a l l  o f th e  d ia to n ic  d if f e r e n c e

betw een th e se  two modes c o n s is ts  in  th e  n a tu r a l  o r  sharp  s o l .  ( In

p r a c t ic e  we would have th e  a r t  o f p re se rv in g  th e  im p ressio n  o f th e

m inor mode w ith  a n a tu r a l  s o l  through th e  a id  o f  a d isso n an ce  th a t  
1

cannot be avoided and by means o f  a pause which o ccu rs  d i r e c t ly  

a f te r w a r d . ) In  a n o th e r case , i f  one descends by l a ,  s o l ,  fa - s h a rp , 

t h i s  fa - s h a rp  a f t e r  so l y ie ld s  a new mode. And in  a n o th e r case y e t ,  

i f  one descends by s o l-s h a rp  and fa -s h a rp , th e  m ajor mode i s  in d i­

c a te d , s in ce  t h i s  te t r a c h o rd  i s  s im ila r  to  th e  second te tra c h o rd  

o f t a b le  C, ex cep t t h a t  h e re  fa -sh a rp  would be f o r  th e  s ty le  o f th e

melody l e  gou t du chant 1. There i s ,  th e n , o n ly  a s in g le  way of
2p re s e rv in g  th e  im pression  o f th e  minor mode w h ile  d escend ing :

■̂ See S h irlaw , pp. 226, 228 fo r  an e x p la n a tio n  o f  t h i s  d is ­
sonance.

2
This a s s e r t io n  i s ,  o f cou rse , Q u a lif ie d  by Rameau's comment 

concern ing  " th e  a r t  o f  p re se rv in g  th e  im p ressio n  o f  th e  minor mode 
w ith  a n a tu r a l  so l"  above (R, p . 7 6 ).
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namely, by exclud ing  s o l  [ n a tu r a l ]  from th e  harmony and u s in g  i t

may be. And, in  t h a t  case , a l l  i s  subm itted  to  th e  o b lig a to ry  suc­

cess io n  o f th e  th re e  fundam ental sounds o f  th e  mode. In  o rd e r  to  

determ ine t h a t ,  i t  s u f f ic e s  to  ta k e  ta b le  D in  re tro g ra d e , w here, 

to  begin  t h i s  s c a le ,  one should  add l a  above fa ,  w ith  a n o th e r l a  

in  th e  fundam ental b a s s . The r e s t  w i l l  p ro g ress  in  th e  o rd e r  found 

th e re .

d ia to n ic ,  a lthough  i t  would be , w ith  re s p e c t  to  th e  sm a lle s t de­

g re e s , th e  on ly  n a tu r a l  su ccess io n  fo r  th e  v o ic e . Thus, in  o rd e r  

to  p ro cu re  th e  su ccess io n  f o r  th e  v o ice  in  t h i s  case , and to  con­

t r i b u t e  s im u ltan eo u sly  to  th e  b eau ty  o f th e  melody, i t  would be

n ecessa ry  e i th e r  to  add th e  sh arp  to  fa  (a s  in  ta b le  E) o r  to  r e ­

move i t  from s o l ;  b u t t h i s  would be only  a sim ple m a tte r  o f melody 

fune a f f a i r e  de sim ple m elodie] .  The harmony does no t s u f f e r  a t  

a l l ,  and th e  v a r ie ty  o f  th e  modes t h a t  can a r is e  from t h i s  i s  a 

su re  way o f p le a s in g  when one knows how to  p r o f i t  by i t .  Doubt­

l e s s ly ,  from th e  above th e re  comes to  us a f e e l in g  fo r  th e  chro­

m atic b e fo re  becoming f a m il ia r  w ith  i t ,  and a f e e l in g  f o r  th e  d i s ­

sonance between s o l-s h a rp  and f a ,  which one would never have sus­

p ec ted  p o s s ib le  i f  he continued  to  m a in ta in  th e  ru le s  o f ou r f i r s t

m aste rs .

Let u s  r e tu rn  to  th e  o r ig in  o f th e  minor mode d i r e c t l y  en­

gendered by th e  major, and l e t  us conclude from th a t  no t on ly  th e

sim ply f o r  th e  s ty le  o f  th e  melody however t h a t

B esid es, th e  su ccessio n  o f fa  to  so l-sh a rp  i s  n o t a t  a l l
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c lo se  c o r r e la t io n  f l * 6 t r o i t e  l ia s o n l  th a t  must e x i s t  between them,

bu t a lso  th e  a d d it io n  t h a t  th e  former must make to  th e  range of

th e  l a t t e r * s  most in t im a te  a d ju n c ts . Thus, w ith  b o th  th e  minor and

th e  m ajor having two a d ju n c ts ,  th a t  makes s ix  modes in  p lace  of
1

one—th re e  m ajor and th r e e  m inor.

A lthough th e  m inor mode, in  i t s  o r ig in ,  i s  su b o rd in a ted  

to  th e  m ajor, in  p r a c t ic e  t h i s  su b o rd in a tio n  i s  f e l t  to  be r e c i ­

p ro c a l. Thus, w ith  each mode being t r e a te d  as th e  f i r s t  in  i t s  (80)

genus, a l l  th e  o th e rs  m u tu a lly  lend  i t  a s s i s ta n c e ,  w h ile  p re se r­

v ing  t h e i r  r ig h t  o f  p re fe re n c e  e s ta b lis h e d  on t h e i r  g r e a te r  o r 

l e s s e r  degree o f c o r r e la t io n  f ra p p o r t~U t h e i r  g r e a te r  o r  le s s e r  

degree o f l i a s o n . From t h i s  fo llow s a law f o r  th e  le n g th  o f the  

p h rases  o f each mode: th e  l e s s  c o r r e la t io n  th e y  have to  th e  f i r s t

g iven  mode, th e  more t h e i r  p h rases  must be s h o r t .

I  d id  n o t b e l ie v e  i t  n ecessa ry  to  pass in  s i le n c e  over the  

minor mode (a s  a l l  o th e r  w r i te r s  in  music th e o ry  have done), not 

on ly  because of th e  g r e a t  v a r ie ty  th a t  i t  in tro d u c e s  to  t h i s  a r t ,  

b u t a lso  because i t  se rv e s  to  m o llify  th e  h a rsh n ess  o f c e r ta in  

genera  th a t  w i l l  soon be co n sid ered . The m inor mode a ls o  he lp s 

a s in g le  mode p e rp e tu a te  i t s  d ia to n ic  o rd e r  f o r  a g r e a te r  tim e, (81)

s in ce  a t  p re se n t one can g iv e  th e  minor t h i r d  to  th e  fundam ental 

sound re  (which i s  found in  ta b le  C a t  81) in  o rd e r  to  m ain ta in

The "modes" r e f e r r e d  to  a re  th o se  o f th e  g e n e ra to r  u t ,  
i t s  dominant s o l and sub—dominant fa , and th e  m inor mode derived  
from u t ,  t h a t  i s ,  l a ,  and i t s  dominant mi and sub-dom inant r e .
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th e  im pression  o f th e  mode o f u t ,  b u t under th e  c o n d itio n  o f  a 

d issonance  th a t  w i l l  be th e  s u b je c t  o f  th e  fo llo w in g  s e c t io n .  More­

o v er, i t  was v e ry  im p o rtan t to  reco g n ize  everywhere th e  p r in c ip le  

as th e  im m ediate cause o f th e  e f f e c t s ,  as one must conclude on th e  

b a s is  o f what has appeared up to  now.

Here th e  fundam ental su ccess io n  o f minor t h i r d s  ta k e s  i t s

so u rce .

In  o rd e r  to  e v a lu a te  th e  e f f e c t  o f th e se  two modes, i t  su f­

f ic e s  to  be f a m i l ia r  w ith  t h e i r  o r ig in .

The m ajor mode, t h i s  f i r s t  is s u e  o f n a tu re , has a fo r c e ,  

a b r i l l i a n c y ,  i f  I  may d a re  to  say , a v i r i l i t y  th a t  p r e v a i l s  over 

th e  m inor, and th a t  causes i t  to  be recogn ized  as th e  m aste r o f 

harmony.

The m inor, on th e  c o n tra ry , e x is t in g  l e s s  as a r e s u l t  o f 

pure and sim ple n a tu re , re c e iv e s  from a r t  (by which i t  i s  p a r t l y  

form ed) a f r a i l t y  t h a t  c h a r a c te r iz e s  i t s  em anation and i t s  subor­

d in a t io n .  Thus, good t a s t e  i s  n a tu r a l ly  d ir e c te d  in  th e  u se  o f 

th e se  two modes tow ard th e  c h a ra c te rs  o f e x p re ss io n  th a t  c o r re s ­

pond to  them.

The g e n e ra tio n  o f  th e se  two modes (where th e  m ajor con­

s t i t u t e s  th e  genus o f th e  m in o r), t h e i r  analogy (which I  can re g a rd  

as an a f f i l i a t i o n  in  t h e i r  a d ju n c ts ) ,  and th e  m utual a id  th e y  len d  

each o th e r  seem to  p re se n t c e r ta in  id e a s  o f com parison from which 

one m ight, p e rh ap s , draw s e v e ra l  in d u c tio n s  in  o rd e r  to  e x p la in  

o th e r  n a tu r a l  phenomena.
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However t h a t  may b e , th e  s in g le  t r i p l e  p ro p o r tio n  re g u la te d  

up to  now a l l  o f th e  su c c e ss io n s , and th e  s in g le  harmonic p ro p o r tio n  

formed a l l  o f th e  p ro d u c ts , because th e  a r i th m e tic  p ro p o r tio n  here  

adds n o th in g  new except i t s  genus. These th r e e  p ro p o r tio n s  o r ig i ­

n a te  d i r e c t l y  from th e  resonance  of th e  sonorous body, source and 

g e n e ra to r—u t .

That i s  n o t a l l .  We have y e t  to  see th e  o r ig in  o f a l l  d is ­

sonance from t h i s  same t r i p l e  p ro p o r tio n .

ON THE SEVENTH WHICH CONTAINS, IN ITSELF ALONE, ALL DISSONANCE

Would th e  source ( u t ,  9) make i t s  two f i f t h s  ( f a  and s o l,

3 and 2 7 ) v ib ra te  only  to  a s s o c ia te  them in  i t s  p ro g re s s io n  and to  

form new g e n e ra to rs  from them? Would i t  n o t be more to  engage them 

in  r e u n i t in g  in  a s in g le  harmony which would fo rc e  them, in  th a t  

case , to  r e tu rn  to  th e  source?  E very th in g  combines fo r  th e  adop­

t io n  o f t h i s  id e a . On th e  one hand, th e re  i s  th e  n a tu r a l  re d u c tio n  

o f i n t e r v a l s  to  t h e i r  sm a lle s t  d e g re e s , where th e  t h i r d  i s  th e  

sm a lle s t harmonic d eg ree . On th e  o th e r  hand, th e re  i s  th e  gap 

which i s  found between th e  f i f t h  and th e  o c tav e  o f s o l ,  where a 

new t h i r d  can be in s e r te d  in  t h i s  o rd e r— s o l ,  s i ,  r e ,  fa— and w here, 

p r e c is e ly ,  th e  f i f t h  [below  u t ] ,  f a ,  engendered s i l e n t l y ,  i s  u n ite d  

to  th e  harmony o f th e  f i f t h  [above u t ] ,  s o l ,  engendered p e rc e p t ib ly .  

In  a d d i t io n ,  ex p erien ce  t o l e r a t e s  as d isso n an ce  on ly  a union s im ila r  

to  th a t  o f  th e se  two f i f t h s ,  form ing an in t e r v a l  o f th e  seven th  in  

a chord composed o f th re e  t h i r d s ,  which i s  m oreover th e  g re a t  va­
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r i e t y  in tro d u c e d  by such d isso n an ce . And th e  a d d itio n  of such d is ­

sonance d e s tro y s  th e  a r b i t r a r in e s s  among th e  fundam ental sounds, by 

fo rc in g  th e  ex trem es, 3 and 27 , to  r e tu r n  to  t h e i r  g e n e ra to r , 9» 

These a re  th e  many reasons in  fav o r o f th e  d isso n an ce . But, as 

th e  d isso n an ce  does no t touch th e  so u rc e , and, as w ith o u t i t  as 

w ith  i t ,  harmony alw ays p ro g re s se s  th e  same, I  can do w ith o u t saying  

more about i t ,  ex cep t th a t  i t s  in t r o d u c t io n  in  th e  harmony becomes 

common to  th e  fundam ental b a s s . I t  i s  t h i s  which se rv es  to  c a rry  

th e  v a r ie ty  to  i t s  f i n a l  p e r io d .

C oncerning t h i s  chord o f th e  sev en th , we have formed from 

i t  every  s p e c ie s  as  f a r  as th e  fundam ental su ccessio n  and th e  l ia s o n  

would allow — p r in c ip le s  th a t  sen tim en t and t a s t e  have always d ic ­

t a te d .  In v e rs io n , suspension  and su p p o s itio n  (which I  am going 

to  e x p la in )  have a ls o  fu rn ish e d  means o f vary ing  t h i s  same chord, 

in  which was p re v io u s ly  b e lie v e d  an i n f i n i t y  o f d isso n an ces . A ll 

o f th e  r u le s  t h a t  concern th e  d isso n a n c es  a re  drawn from th e  funda­

m ental and d ia to n ic  su cc e ss io n s , from th e  l ia s o n  and from th e  com­

plem ent o f th e  harmony, w ith  th e  r e s u l t  t h a t  t h i s  n o v e lty  in t r o ­

duces on ly  th e  v a r ie ty ,  w ith  n o th in g  changing fundam en ta lly .
1

I  have a lread y  sa id  what th e  in v e rs io n  c o n s is ts  o f . As 

fo r  th e  su sp en sio n , i t  i s  b u t a consequence o f th e  l i a s o n . With 

reg a rd  to  su p p o s it io n , where i t  i s  a m a tte r  only  o f adding a th i r d  

o r  a f i f t h  below th e  fundam ental b a s s ,  i t  seems in d ic a te d  by th e

Rameau d iscu ssed  in v e rs io n  above, p . 29 (R, p . 18).
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sonorous body i t s e l f ,  which causes i t s  t h i r d  and f i f t h  below to  

v ib r a te  w h ile  i t s  harmony re s o n a te s .

There i s  y e t  th e  d ecep tiv e  cadence Fcadence rompue] , which 

o n ly  c o n s is ts  o f changing th e  fundam ental bass  from an a b so lu te  

pause to  a n o th e r t h a t  ascends a second, o r descends a sev en th , 

w ith o u t changing th e  p ro d u c t. T his d e s tro y s  th e  e f f e c t  o f th e  

p au se , as we have a lre a d y  been a b le  to  judge from th e  experim ent 

proposed  on t h i s  s u b je c t .  One sees  s u f f i c i e n t ly  t h a t  t h i s  decep­

t i v e  cadence draws i t s  o r ig in  from th e  d issonance  i t s e l f ,  s in ce  

i t  c o n s is ts  o f a fundam ental p ro g re s s io n  o f  an ascend ing  second, 

which i s  th e  same th in g  as a descending sev en th .

H ere, th e  d isso n an ce  added to  th e  harmony o f r e ,  81 of
1

ta b le  C, and th e  m inor th i r d  c i te d  in  th e  p reced in g  s e c t io n , 

concludes th e  p r e s e n ta t io n  o f t h i s  q u e s tio n . I t  i s  used  as much 

f o r  p re s e rv in g  th e  im pression  o f th e  f i r s t  g iv en  mode as  f o r  th e  

double em plo i, o f  which I  have a lre a d y  spoken. We f in d  th e re  r e ,  

f a ,  l a ,  u t ,  where r e  re c e iv e s  th e  chord of f a ,  and where t h i s  f a  

can re c e iv e , from i t s  p o s i t io n ,  th e  same r e  in  i t s  harmony, th u s— 

f a ,  l a ,  u t ,  r e .  For when th e  chord i s  j u s t i f i a b l e  from th e  one 

s id e ,  i t  must be so from th e  o th e r  by means o f in v e r s io n .

PRODUCT OF THE MAJOR THIRD OR OF THE QUINTUPLE PROPORTION,

FROM WHICH THE CHROMATIC AND ENHARMONIC GENERA ORIGINATE.

The re fe re n c e  i s  to  p . 56 (R, p. 8 1 ).
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When th e  q u in tu p le  p ro p o r tio n  e n te r s  in to  p ro g re s s io n , i t

y ie ld s  in  i t s  p ro d u c t a minor h a l f - s te p  between 24 and 25 ( s e e  K),

which i s  no t n e a r ly  as  n a tu r a l  as  th e  m ajor h a l f - s t e p  drawn from

th e  t r i p l e  p ro p o r tio n . In  o rd e r to  e v a lu a te  i t ,  i t  s u f f ic e s  to
#

in to n e , c o n se c u tiv e ly , u t ,  r e ,  mi, f a ,  fa  , where th e  m inor h a l f -  

s te p  from fa  to  f a  em barrasses th o se  who do n o t have w e ll-ro u n d ed  

e x p e rien c e . In  a word, one w i l l  n o t in to n e  th e  m inor h a l f - s t e p  

w ith  th e  same f a c i l i t y  (w ith o u t c o n c e n tra tin g  o r  w ith o u t s h i f t i n g )  

as th e  h a l f - s t e p  from mi to  f a .

This minor h a l f - s t e p  i s  c a l le d  ch rom atic , as th e  m ajor i s  

c a l le d  d ia to n ic . I t  i s  always d e sig n a ted  by a sh arp  o r  a f l a t  

jo in e d  to  a n o te  t h a t  does n o t change i t s  name; i t  o ccu rs  o n ly  in  

o rd e r  to  change th e  mode; and i t  i s  p re c is e ly  t h a t  which p re v e n ts  

p e rsons o f  l i t t l e  ex p erien ce  to  have a f e e l in g  f o r  i t  p re s e n t  in  

th e  e a r .  I t  o r ig in a te s  from th e  d if f e r e n c e  o f th e  m ajor t h i r d  to  

th e  m inor, which i s  o f te n  used in  th e  harmony o f th e  same g e n e ra to r  

in  o rd e r  to  change i t s  mode from m ajor to  m inor, o r  from m inor to  

m ajor.

I f  one p a sse s  from one extrem e to  th e  o th e r  in  th e  q u in ­

tu p le  p ro p o r tio n , t h e i r  p ro d u c t w i l l  y ie ld  th e  q u a r te r - to n e ,  125: 

128, c a l le d  enharm onic, and which equals  th e  d if f e r e n c e  betw een a 

m ajor h a l f - s t e p  and a m inor. See L.

S ince th e  q u a r te r - to n e  does n o t occur a t  a l l  in  o u r i n s t r u ­

ments because th e  e a r  cannot d is t in g u is h  i t ,  i t  can be employed 

by means o f th e  chord o f  th e  seven th  composed e n t i r e ly  o f  m inor
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th i r d s  ( th e  chord I  c i te d  on page 78, between s o l  and f a )  and 

th rough th e  borrow ing o f a fundam ental b ass  t h a t  p ro g re s se s  by th e  

minor t h i r d ,  which re n d e rs  i t  t o l e r a b l e .  The e x p lic a t io n  o f th e  

above would be to o  lo n g . However, pe rm it me on ly  to  c i t e ,  con­

cern in g  t h i s  s u b je c t ,  th e  f i r s t  monologue o f th e  fo u r th  a c t  o f  my 

opera D ardanus, where t h i s  enharm onic genus i s  employed w ith  some 

su ccess , a lth o u g h  th e  q u a r te r - to n e  does n o t occu r a t  a l l .

The a l t e r n a t in g  su ccess io n  o f  a f i f t h  and a t h i r d ,  where 

th e  t r i p l e  p ro p o r tio n  i s  in te rm in g le d  w ith  th e  q u in tu p le  (se e  M), 

g iv es  a com posite genus th a t  i s  c a lle d  d ia to n ic  enharm onic, es­

p e c ia l ly  because th e  h a l f - s te p s  which a re  p ro d u c ts  o f th e  d ia to n ic  

enharmonic genus a re  always m ajor, and because two m ajor h a l f ­

s te p s  form a w h o le -s tep  too  la rg e  by a q u a r te r - to n e .  T herefo re  th e  

h a l f - s te p s  (a lw ays d ia to n ic )  n e c e s s a r i ly  cause th e  enharmonic in  

th e  w h o le -s tep  t h a t  i s  formed from them. T his re n d e rs  t h e i r  u se  

d i f f i c u l t  f o r  th e  v o ic e , b u t n o t im p o ssib le .

Concerning t h i s  s u b je c t ,  I  r e g r e t  having  been fo rced  to

abandon p la n s  f o r  t h e a t r i c a l  perform ances o f th e  T rio  des P arques

o f my opera  H ip p o ly te  e t  A r ic ie ,  whose [ t r i a l ]  perform ance by

s k i l l f u l  and d e d ic a te d  m usic ians was s u c c e s s fu l ,  and whose r e s u l t

su rp assed  an y o n e 's  e x p e c ta tio n s , co n s id e rin g  th e  s i tu a t io n .  Thus,

a r t ,  as long  a s  i t  la c k s  com petent p e rfo rm ers  fp r o te c te u r s  a c c r£ -
1d i t6 s ] ,  w i l l  alw ays rem ain w ith in  narrow  l i m i t s .

I f  one p a sse s  a l t e r n a t iv e ly  by a descending  minor t h i r d  to  

an ascend ing  m ajor t h i r d  w h ile  each fundam ental sound c a r r ie s  su c -

1
The c ircu m stan ces  a llu d e d  to  here  a re  ex p la in ed  more f u l l y
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c e s s iv e ly  th e  m inor th i r d  and th e  m ajor t h i r d ,  th e r e  w i l l  r e s u l t  

a com posite genus c a l le d  chrom atic  enharm onic, p r e c i s e ly  because 

th e  p ro d u c t w i l l  g iv e  two su cc e ss iv e  minor h a l f - s t e p s ,  which form 

a w h o le -s tep  to o  sm all by a q u a r te r - to n e .  See N.

I  do n o t know i f  t h i s  genus i s  s u i ta b le  to  th e  v o ic e . One 

can prove i t  to  be so a t  l e a s t  f o r  in s tru m e n ts  in  a p ro p e r s i tu a -  

t io n ,  as I  w anted to  show in  an earthquake  scene in  my b a l l e t  o f • 

th e  In des G a l la n te s ; b u t t h a t  passage  was so b ad ly  re c e iv e d  and so 

b ad ly  fa v o re d , t h a t  i t  was n e c e ssa ry  fo r  me to  change i t  in to  more 

common m usic .

A ll  o f  th e s e  new genera  o r ig in a te ,  as we see , from th e  

p rim ary  fundam ental su ccess io n s  e s ta b l is h e d  on th e  t r i p l e  and quin­

tu p le  p ro p o r t io n s ,  bu t th e  p ro d u c t o f  th e se  su c c e ss io n s  has no 

power o f e x p re s s io n .

As th e  source s t r a y s  from i t s  prim ary p a th s ,  i t  lo s e s  i t s  

c laim s on th e  e a r .  And when th e  e a r  can no lo n g e r  u n d e rs tan d  th e  

source in  i t s  p ro d u c t, a l l  harm onic f e e l in g  i s  p ro h ib i te d  to  i t :  

th e  d ia to n ic  r e c a l l s  to  th e  e a r  th e  t r i p l e  p ro p o r t io n , th e  chrom atic 

r e c a l l s  th e  q u in tu p le  p ro p o r tio n , and as th e  l a t t e r  i s  a lre a d y  lo s s  

sim ple t h a t  th e  t r i p l e ,  th e  e a r  does n o t g ra sp  i t s  p ro d u c t w ith  

th e  same f a c i l i t y .  As fo r  th e  enharm onic, i t  r e c a l l s  n o th in g . The 

enharmonic i s  th e  p ro d u c t o f  two extrem es (v e ry  d is so n a n t w ith  re ­

sp ec t to  each o th e r )  to  which even n a tu re , a t  f i r s t ,  re fu s e d  im-

by G ird le s to n e , p . 149.
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m ediate  su c c e ss io n . T h erefo re  i t  i s  n o t su rp r is in g  th a t  th e  ea r 

cannot d is t in g u is h  i t .

In  th e  monologue " T r i s te s  a p p re ts "  o f my opera C asto r e t  

P o llu x , th e  enharm onic i s  found a t  every  in s ta n c e  o f th e  change 

in  mode, where one f e e l s  th e  e f f e c t  o f  th e  chrom atic , and where, 

however, th e  minor h a l f - s t e p  which i s  th e  p roduct o f the  enhar­

monic n ev er o c c u rs . W ith reg ard  to  th e  enharmonic th e re  i s  never 

any q u e s tio n  o f i t s  p ro d u c t; one cannot p e rc e iv e  i t  even on our 

in s tru m e n ts .

W ith th e  p ro d u c t e x is t in g  o n ly  th rough  i t s  g e n e ra to r , th en  

th e  cause o f th e  e f f e c t  i s  in  t h i s  g e n e ra to r ,  as I  have a lre ad y  

in tim a te d  on th e  s u b je c t  o f th e  a b so lu te  pause . I f  t h i s  p ro d u c t, 

where i t  i s  p e rc e iv a b le ,  can add fo r c e ,  i t  m a in ta in s  fo rce  always 

w ith  th e  same g e n e ra to r .  Thus, when th e  fundam ental successio n  

le a d s  from one mode to  an o th e r , th e  e f f e c t  o f th e  d if fe re n c e  be­

tween th e  modes comes from t h i s  su cc e ss io n  (and no t from some 

o th e r  c a u se ) , by com prising  th e  d i f f e r e n c e  o f th e  m ajor and minor 

g en era , which a re  alw ays p a r t  o f  th e  harmony o f t h i s  same suc­

c e s s io n .

The more o r  l e s s  p e rc e p t ib le  im p ressio n s  o r ig in a te  from 

th e  g r e a te r  o r  l e s s e r  degree  o f c o r r e la t io n  in  th e  su ccess iv e  modes. 

And i t  i s  o n ly  th rough  th e s e  means t h a t  grand  e f f e c t s  a re  produced. 

The d ia to n ic  h as, as i t s  sh a re , an a g re e a b le  e f f e c t ;  the  chrom atic 

v a r ie s  t h a t ,  and in  th e  minor mode i t  p o sse sse s  ten d ern ess  and 

even g r e a te r  sad n ess; th e  enharmonic ro u ts  th e  ea r , c a r r ie s  th e
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e f f e c t  to  excess in  a l l  o f  th e  p a ss io n s  ( f r i g h t ,  t e r r o r ) ,  and 

e s p e c ia l ly  causes d is o rd e r  when one knows how to  compose i t - i n  re ­

l a t i o n  to  th e  d ia to n ic  and th e  chrom atic  and how to  m a in ta in  i t  

by a rhythm s u i ta b le  to  ex p re ss io n .

I  c i t e  h e re  th e  p ro d u c ts  in  p la c e  o f  t h e i r  g e n e ra to rs , 

which only  re q u ire d  m ention because th e y  a re  th e  unique cause o f 

th e  e f f e c t s  t h a t  we ex p erien ce  e q u a lly  in  th e se  p ro d u c ts  as w ith  

th e  g e n e ra to rs .

A lthough th e  q u a r te r - to n e  i s  u n p e rc e iv a b le , i t s  e x p re ss io n

( i f  i t  were p o s s ib le )  would ro u t th e  e a r  r a th e r  th an  a id  i t .  Since

th e  q u a r te r - to n e  i s  excluded from keyboard  in s tru m e n ts , one cannot

even co n sid e r e x p re ss in g  i t  on k e y le s s  in s tru m e n ts  w here, however,

t h a t  would be p o s s ib le  by s l id in g  th e  f in g e r .  W ith th e  same key,

th e  same sound ex p re sses  p a r t i c u l a r ly  th e  two d i f f e r e n t  sounds

125 128g iv en , fo r  example, a t  #  and T here fo re  i t  i s  indeed  e v i­

d en t th a t  i f  we ex p erien ce  th e  e f f e c t  o f  a q u a r te r - to n e ,  when e i th e r  
125 12c#  o r 1 o ccu rs  c o n s is te n t ly ,  t h i s  e f f e c t  has no o th e r  cause

-LSI S I

th an  th e  change of mode occasioned  by th e  fundam ental su cce ss io n , 

whose harmony r e q u ire s  a s im ila r  p ro d u c t.

Wow, what should  be tho u g h t o f th e  a n c ie n ts  who d e riv e d  

th e se  d i f f e r e n t  genera  on ly  in  th e  p ro d u c ts , when th e  e f f e c t s  th a t  

th ey  r e l a t e  concern ing  th e se  p ro d u c ts  do n o t depend on th e  p ro d u c ts ; 

when, even, th e se  p ro d u c ts  ( I  mean th e  q u a r te r - to n e )  a re  in ap p re ­

c ia b le  to  th e  ear?

Can one doub t, a f t e r  what has j u s t  appeared , th a t  th e  cause

( 100)
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o f th e  e f f e c t s  r e s id e s  u n iq u e ly  in  th e  g r e a te r  o r  l e s s e r  degree o f

correlation-between-the-mode-5—that-are always regulated by-the.
fundam ental b ass?  Concerning t h i s ,  need more be s a id  th an  what I  

have a lre a d y  no ted  on th e  s u b je c t o f  th e  a b so lu te  pause , more th a n  

what must now be reco g n ized  in  th e  ch ro m atic , and e s p e c ia l ly  in  

th e  enharm onic, whose p ro d u c t does n o t e x i s t  a t  a l l ?

A ll  o f t h a t ,  combined w ith  th e  g e n e ra tio n  o f th e  gen era , 

th e  modes (and what flow s from them— p a u se s , l i a s o n s t e t c . ) ,  u n iq u e ly  

dependent on a t r i p l e  p ro p o r tio n , to  which i s  added, f i n a l l y ,  th e  

q u in tu p le  p ro p o r tio n ; a l l  t h a t ,  I  say , p ro v es  w e ll th e  e x is te n c e  

o f th e  p r in c ip le  in  a s in g le  sound, which engendered a l l  o f t h i s  

by means o f i t s  reso n an ce .

Behold music p re se n te d  by n a tu re  in  a manner so com plete: 

on th e  one hand, th e se  q u a l i t i e s ,  th e se  powers t h a t  we can no lo n g e r  

f a i l  to  reco g n ize  in  th e  sonorous b o d ie s ; on th e  o th e r ,  th e  con­

fo rm atio n  o f our e a r s ,  which a re  d isp o sed  to  re c e iv e  th e  e f f e c t s  

o f  th e se  sonorous b o d ie s  and to  make us en joy  them. Though r e ­

duced to  pure  ornament in  appearance , m ight we n o t b e lie v e  th a t  

such an a r t  i s  d e s tin e d  by n a tu re  to  be f o r  u s  o f a v a lu e  b e t t e r  

p ro p o r tio n ed  to  i t s  pu rp o ses?  Gentlem en, pardon t h i s  r e f l e c t io n ,  

which I  adm it to  be much more in  your j u r i s d i c t i o n  th an  mine, and 

a l l  o f  whose consequences on ly  you a re  cap ab le  o f  p e rc e iv in g .

F urtherm ore , gentlem en, you see s u f f i c i e n t l y  how easy 

i t  i s  to  draw from my p r in c ip le  c le a r  and p r e c is e  methods, e i t h e r  

f o r  f in d in g  a l l  th e  p o s s ib le  m elodic l i n e s  f o r  a g iven  fundam ental

( 102)
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b a ss , o r  fo r  f in d in g  a fundam ental b ass  f o r  any m elodic l i n e .  That 

i s  a d e t a i l  t h a t  i s  a l l  th e  more u s e le s s  to  pu rsu e  s in c e  i t  can be 

found, in  p a r t ,  i n  works t h a t  I  have p u b lish e d , and s in c e  i t  adds 

n o th in g  to  th e  p re s e n t  concern .

I  s h a l l  add on ly  a word on th e  n e c e s s i ty  o f  tem peram ent: 

i t  i s  one o f th e  th in g s  su g g ested  by n a tu re .

ON TEMPERAMENT

A ll o f  th e  d i f f e r e n c e  t h a t  c o n s is ts  in  th e  in a p p re c ia b le s  

i s  consequen tly  u n p e rc e iv a b le . One would n o t p e rc e iv e  a t  a l l  th e  

d if f e r e n c e  o f th e  q u a r te r - to n e  between th e  m ajor and m inor h a l f ­

s te p , i f  i t  were n o t fo r  th e  d i f f i c u l t y  o f in to n in g  th e  m inor when 

i t  im m ediately  fo llo w s  th e  m ajo r. A lso i t  i s  on th e  b a s is  o f  t h i s  

o b se rv a tio n  t h a t  keyboard in s tru m e n ts , in  which th e  h a l f - s t e p s  a re  

eq u al o r  n e a r ly  so , a re  m anufactu red . One p e rc e iv e s  even l e s s  th e  

d if f e r e n c e  o f  th e  comma betw een th e  m ajor and m inor w h o le -s tep ; 

i t  i s  n o t p e rc e iv e d  even in  th e  consonances g iv en  by th e  p ro d u c ts  

t h a t  serve  to  le a d  to  th e  j u s t  consonances re q u ire d  by th e  funda­

m ental b a s s . Thus (w ith  th e  whole being  w e ll c o n s id e re d ) , one sees 

how i t  i s  o f  l i t t l e  im portance  to  th e  e a r  th a t  th e se  w h o le -s te p s , 

q u a r te r - to n e s  and h a l f - s t e p s  a re  in  t h e i r  j u s t  p ro p o r t io n . One 

m ight rem ain d o u b tfu l concern ing  t h i s ,  but th e  rea so n  f o r  t h a t  doubt 

would be unknown i f  one were n o t by now convinced t h a t  such p ro d u c ts  

have im pact in  a melody o n ly  as  long a s  th ey  a re  a rran g ed  in  th e  

o rd e r re q u ire d  by th e  harmony. And how im p o rtan t can th e  r a t i o s
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o f th e se  p ro d u c ts  be to  th e  e a r  when th e  whole e f f e c t  experienced  

by th e  e a r  o r ig in a te s  d i r e c t l y  from th e  fundam ental b a ss , from th e  

p e r fe c t io n  o f i t s  harmony, from th e  d if f e r e n c e  between th e  m ajor 

and minor genera  in  t h i s  harmony, and from th e  g r e a te r  o r  l e s s e r  

degree  o f c o r r e la t io n  betw een th e  su c c e ss iv e  modes?

The u s e le s sn e s s  o f  c o r re c t in g  in a p p re c ia b le  d if f e r e n c e s  

has a lre ad y  been c l a r i f i e d .  These d i f f e r e n c e s ,  th e re fo re ,  must 

be considered  u n p e rc e iv a b le . But s in c e  tw elve f i f t h s ,  and conse­

q u e n tly , tw elve h a l f - s t e p s  (d ia to n ic  as  w e ll a s  ch rom atic) a re  

needed in  o rd e r  to  a r r iv e  a t  th e  o c tav e  (se e  th e  p ro g re s s io n  A), 

and s in ce  th e  sounds o f each o f th e se  h a l f - s t e p s  a re  capable o f 

becoming in  t h e i r  tu r n  g e n e ra to rs  o f  a mode, a l t e r e d  consonances 

w i l l  occur in  th e  harmony i t s e l f .  I t  w i l l  be n e ce ssa ry , f o r  exam­

p le ,  th a t  th e  same r e  form th e  m ajor t h i r d  o f s i  and th e  f i f t h  

o f  so l (be ing  5 on th e  one hand, 81 on th e  o th e r ) .  Would n o t na­

tu r e  have rem edied t h a t  by i t s  concern w ith  keep ing  u s p re d isp o se d  

in  fav o r o f th e  fundam ental sounds ( th e  s in g le  and unique causes 

o f  th e se  e f f e c t s )  whose harmony (alw ays im p lied  in  th e  p e r f e c t io n  

re q u ire d  by th e  l ia s o n  and th e  c o r r e la t io n  o f th e  su cce ss iv e  modes) 

a d ju s ts  fo r  th e  e a r  some sm all a l t e r a t i o n s  th a t  occur on ly  in  mo­

m entary p ro d u c ts  b u t a re  fo re ig n  to  th e  sonorous bod ies  re p re se n te d  

by th e se  fundam ental sounds? I t  i s  v ery  n e ce ssa ry  th a t  such should  

be th e  case , e s p e c ia l ly  i f  one r e c a l l s  what i s  e x p re ss ly  in d ic a te d  in  

my Harmonic G en era tio n  on th e  s u b je c t o f organs (pp . 13-14) and 

on th e  s u b je c t o f v o ic e s  accompanied by d i f f e r e n t  in s tru m e n ts  whose

(107)
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temperam ent i s  d i f f e r e n t  ( f i f t h  p ro p o s it io n , p . 67)** These in d i ­

c a tio n s  th em selv es  c a r ry  an u n d en iab le  co n v ic tio n  in  fa v o r  o f  th e  

fundam ental b a s s ,  whose p e r f e c t  harmony, always p re s e n t ,  fo rc e s  ( 109 )

u s to  t o l e r a t e  sm all a l t e r a t i o n s  fo re ig n  to  i t .

Thus, w ith  th e  n e c e s s i ty  o f a temperam ent once re c o g n ise d , 

and w ith  th e  t r i p l e  p ro p o r tio n  (which must be extended now in  a 

p ro g re s s io n  o f  f i f t h s  in  o rd e r  to  reach  th e  octave  o f th e  f i r s t  

te rm ) c o n ta in in g  in  i t s e l f  a lo n e  a l l  th e  d ia to n ic  and chrom atic  

in te r v a l s  and th u s  n e c e s s a r i ly  becoming ou r guide h e re  (a s  i t  had 

been in  th e  g e n e ra t io n  o f th e  modes), i t  i s  on ly  a m a tte r  o f knowing 

how to  s e t  abou t c o n s tru c tin g  th e  tem peram ent. I  do n o t b e lie v e

t h a t  th e re  i s  a  b e t t e r  means th an  what I  proposed in  my Harmonic (110)

G en era tio n . I t  i s  th e  o n ly  means in d ic a te d  by n a tu re . M oreover, 

ex p erien ce  su b sc r ib e s  to  i t ,  and i f  i t  has n o t been p u t in to  u s e , 

on ly  in h e r i te d  custom s t h a t  a re  d i f f i c u l t  to  d e p a r t from must be 

blamed. B ut, a s  long ago as my most te n d e r  you th , and le d  by a 

m athem atica l i n s t i n c t  in  th e  study  o f an a r t  fo r  which I  was des­

t in e d  and which had s in g u la r ly  occupied my whole l i f e ,  I  wanted to  

le a r n  th e  t r u e  p r in c ip le  o f  t h a t  a r t  as th e  only  th in g  cap ab le  o f 

g u id in g  me w ith  c e r ta in ty  and w ith o u t re g a rd  fo r  custom s o r  in ­

h e r i te d  r u le s .

I  s h a l l  n o t speak a t  a l l  o f my p r a c t ic e ,  a lth o u g h  i t  i s  

c o n s id e ra b le  enough to  form a s u f f i c i e n t  t e s t  fo r  th e  a p p l ic a t io n  o f  ( i l l )

*
These experim en ts  a re  ex p la in ed  in  th e  r e p o r t  made a t  th e  

Royal Academy o f  S c ien ces , which i s  found fo llo w in g  t h i s  work.
[P . 88 below (E x tr a c t ,  p . x l i i ) . ]
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my r u le s .  I  a p p re c ia te  th e  com plete in s u f f ic ie n c y  o f such p ro o f 

when i t  i s  a m a tte r  o f p h ilo so p h ic  t r u t h s ,  and e s p e c ia l ly  f o r  

in te l l ig e n c e s  such as  yours which can and must be convinced only  

by d em o n stra tio n s , dem o n stra tio n s  I  hope to  have accom plished. I 

would only  say , gentlem en, w ith  re g a rd  to  p r a c t ic e ,  to  which I  

committed m yself w hile  w orking in  th e  th e a t r e ,  i f  I  was s t i r r e d  

by th e  p le a su re  o f p roducing , as an a r t i s t ,  many p o r tr a y a ls  whose 

id e a  I  had conceived ( something t h a t  i n f i n i t e l y  f l a t t e r s  good t a s t e  

and im a g in a tio n ) , I  was even more s t i r r e d  by th e  p le a su re  o f n o tin g , 

as a p h ilo so p h e r , th e  in te r a c t io n  o f th e se  phenomena, whose p r in ­

c ip le  was no lo n g e r unknown to  me, and by g iv in g  r i s e  to  th e  p ro ­

d u c tio n  o f an i n f i n i t y  o f  e f f e c t s ,  th e  causes o f  which I  pu t m yself 

in  a p o s i t io n  to  know.

G r a t i f ie d  by th e  fav o rs  o f th e  p u b lic  through  th e  success 

o f my m usica l com positions, s u f f i c i e n t ly  s a t i s f i e d  and co n ten t my­

s e l f ,  I  d are  to  say, w ith  my d is c o v e r ie s  in  th e o ry , I  d e s ir e  only  

to  o b ta in , from th e  most r e s p e c ta b le  t r ib u n a l  o f European s c h o la r­

sh ip , th e  s e a l  o f  i t s  ap p ro b a tio n  on th a t  p a r t  o f my a r t  in  which 

I  have always been most am bitious to  succeed.

The End.

( 112 )
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EXTRACT FROM THE REGISTERS OF THE ( i )

ROYAL ACADEMY OF SCIENCES.

10 DECEMBER, 1749.

We, com m issioners appo in ted  by th e  academy, have examined 

a memoir''' in  which Mr. Rameau p re s e n ts  th e  fundam entals o f h is  sys­

tem of t h e o r e t i c a l  and p r a c t i c a l  m usic.

The e n t i r e  system i s  based on th e  two fo llo w in g  experim en ts:

1. I f  one re so n a te s  a sonorous body, which we w i l l  c a l l  u t

in  o rd e r to  d e s ig n a te  i t  more e a s i ly ,  one h e a rs , b e s id e s  th e  p r in ­

c ip a l  sound, two o th e r  very  high sounds, o f which, one i s  th e  tw e lf th  

above th e  p r in c ip a l  sound ( th a t  i s ,  th e  octave o f i t s  f i f t h  above), ( i i )

and th e  o th e r , th e  m ajor sev en teen th  above t h i s  same sound ( th a t

i s ,  th e  double oc tave  of i t s  m ajor t h i r d  above).

2. I f  one tu n es  w ith  th e  body u t  fo u r  o th e r  b o d ie s  o f which 

th e  f i r s t  i s  a t  i t s  tw e lf th  above, th e  second a t  i t s  m ajor seven­

te e n th  above, th e  th i r d  a t  i t s  tw e lf th  below, and th e  fo u r th  a t  

i t s  m ajor sev en teen th  below, th en  by making th e  body u t  re so n a te , 

one w i l l  see th e  f i r s t  and second of th e se  fo u r  b o d ie s  v ib r a te  in  

t h e i r  t o t a l i t y .  As fo r  th e  th i r d  and th e  fo u r th , th e y  to o  w i l l  

v ib ra te ;  bu t in  v ib ra t in g ,  th ey  w i l l  be d iv id ed  by a k ind  o f wave, 

th e  one in  th r e e ,  th e  o th e r  in  f iv e  equal segments (a  c ircum stance  

e s s e n t ia l  f o r  what we have to  say in  th e  fo llo w in g , and which we ( i i i )

This memoir was th e  m anuscrip t v e rs io n  o f what would be 
pu b lish ed  as  th e  D em onstration . See pp . 3 -4  above.
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have w itn e sse d ) . M oreover, th e s e  two experim en ts have been w e ll 
*y-

known.

W ith th a t  e s ta b l is h e d , i f  one c a l l s  th e  s t r in g  th a t  p ro ­

duces th e  sound u t  1, then  one knows th a t  th e  s t r in g  th a t  p roduces 

th e  tw e lf th  above would be l /3  o f  th e  s t r in g  1; and th a t  th e  s t r in g

th a t  p roduces th e  sev en teen th  above would be l / 5  of i t .

One can th e re fo re  d e s ig n a te  th e  p r in c ip a l  sound and th e  

two o th e r  harmonic sounds t h a t  accompany i t  by th e se  numbers: 1:

l / 3 :  l / 5 , which form a p ro p o r tio n  t h a t  has been named, as a m a tte r  

of f a c t ,  harm onic.

I t  i s  no t n ecessa ry  to  be a m u sic ian  to  p e rce iv e  th e  r e ­

semblance th a t  e x i s t s  between any sound and i t s  o c tav e , w ith  th e se

two sounds becoming alm ost e n t i r e ly  i d e n t i c a l  when th ey  a re  heard  

to g e th e r .  From t h i s  f a c t ,  Mr. Rameau concludes t h a t ,  f o r  any sound, 

one can always s u b s t i t u t e ,  i n d i f f e r e n t l y ,  i t s  sim ple , double o r 

t r i p l e  o c tav e , ascending  o r d e scen d in g . I t  i s  known, m oreover, 

th a t  two s t r in g s  an oc tave  a p a r t ,  a re  between them selves as 1 to  

2: th u s , w ith  th e  th re e  sounds, 1: l / 3 : l / 5 ,  being p u t as n e a r

to g e th e r  as p o s s ib le , by means o f  t h e i r  o c ta v e s , th e  au th o r forms 

th e  new harmonic p ro p o r tio n  l /h :  l / 5 :  l / 6 ,  which he s u b s t i tu te s  

fo r  th e  f i r s t .  In  t h i s  p ro p o r tio n , l / 4 :  l / p :  l / 6 ,  th e  f i r s t  two 

te rm s, l / 4 :  l / 5 ,  form a m ajor t h i r d ,  o r  what amounts to  th e  same. 

This p ro p o r tio n  re p re s e n ts  th e  melody u t ,  mi, s o l ,  to  which i f  one

*
See Mersenne and W a ll is .  |_See th e  c i t a t i o n  to  G reen’ s 

d i s s e r t a t i o n  on t h i s  su b je c t on p. 5 ab o v e .]
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7 3

adds th e  oc tave  u t  above, one w i l l  have th e  melody u t ,  mi, s o l ,  

u t ,  which can be reg a rd ed  as  being  g iven  d i r e c t l y  by n a tu re  i t s e l f .  

In  e f f e c t ,  we in to n e  th e  t h i r d  in  p lace  o f th e  sev en teen th , and th e  

f i f t h  in  p la c e  o f th e  tw e l f th ;  we in c l in e  n a tu r a l ly  to  reduce a l l  

in te r v a l s  to  t h e i r  s m a lle s t  d eg rees because o f th e  sm all range o f 

our vo ice  and th e  ease  w ith  which we confuse sounds w ith  t h e i r  

o c tav e s .

The chord formed w ith  th e  tw e lf th  and th e  m ajor s e v e n te en th  

u n ite d  w ith  th e  fundam ental sound i s  f o r  t h i s  same reason  ex trem ely  

a g re ea b le , e s p e c ia l ly  when th e  composer can b a lan ce  th e  v o ic e s  and 

in s tru m en ts  in  such a manner as to  g iv e  t h i s  chord i t s  com plete 

e f f e c t ,  which does n o t alw ays o ccu r. Mr. Rameau has accom plished 

t h i s  s u c c e s s fu lly  in  h i s  v e ry  w e ll known chorus from l 'A c te  de 

P igm alion .

The a u th o r u se s  ag a in  th e  f i r s t  o f th e  two experim ents in  

o rd e r to  e s ta b l i s h  th e  d if f e r e n c e  between n o is e  and sound, and th e  

reason  fo r  th e  v a ry in g  d eg rees  o f s e n s i b i l i t y  to  m usica l p le a s u re  

th a t  occur among p e o p le . A ll n o ise  i s  i n d iv i s ib le  ["uni ; a l l  sound, 

on th e  c o n tra ry , i s  n e c e s s a r i ly  com posite, alw ays being  accompanied 

by i t s  harm onics; and m u sica l p le a s u re , says th e  a u th o r , w i l l  be 

more o r  l e s s  g re a t  a cco rd in g  to  w hether th e  e a r  i s  more o r l e s s  

a f fe c te d  by th e s e  sounds. T his manner o f e x p la in in g  th e  f e e l in g  

fo r  harmony had a lre a d y  been p re sen te d  by Mr. de M airan, in  th e  

Mem. Acad. 1737 . 1

1 /Memoires de l'A cadem ie  Royale des S c ien ces  ( P a r is ,  1737).

( v i )

( v i i )
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74
Mr. Rameau p asse s  n e x t to  th e  second ex p erim en t. He ob­

s e rv e s , a t  th e  o u ts e t ,  t h a t  w ith  th e  fundam ental sound be ing  1, 

i t s  tw e lf th  and m ajor sev e n te en th  below a re  re p re se n te d  by 3 and 

5.

Thus th e  v ib r a t io n s  o f  t h i s  tw e lf th  and sev e n te e n th , p ro -  ( v i i i )

duced by th e  p r in c ip a l  sound, g iv e  to  Mr. Rameau th e  a r i th m e tic  

p ro p o r tio n  1: 3s 5. These th r e e  te rm s, be ing  b ro u g h t to g e th e r  as 

c lo s e ly  as p o s s ib le  by means o f t h e i r  o c tav e s , r e s u l t  in  th e  new 

a r i th m e tic  p ro p o r tio n  6: 5; 4. That corresponds to  th e  melody f a ,  

l a  k , u t ,  where th e  m inor t h i r d ,  6 : 5j i s  found f i r s t  and th e  m ajor 

t h i r d ,  5: 4, second. This i s  th e  o p p o site  o f  th e  p ro p o r tio n  l / 4 :  

l / 5 : l / 6  t h a t  had been g iv en  by th e  f i r s t  ex p erim en t, and in  which 

th e  m ajor t h i r d  i s  found f i r s t  and th e  minor t h i r d  second. The 

d i f f e r e n c e  in  t h i s  arrangem ent o f  th e  th i r d s  c o n s t i tu t e s  th e  t o t a l  

d i f f e r e n c e  between th e  two genera  o r  modes, modes which have been ( ix )

named m ajor and m inor. We s h a l l  r e tu rn  to  t h a t  as  we p roceed  in  

t h i s  e x t r a c t .  But i t  i s  n e c e ssa ry  to  co n sid e r f i r s t ,  acco rd ing  

to  Mr. Rameau, th a t  which i s  deduced from th e  two p ro p o r tio n s  (g iv en  

d i r e c t l y  by th e  two ex p e rim en ts): 1: 1/ 3 : l / 5  and 5: 3 : 1; th e

one harm onic, th e  o th e r  a r i th m e t ic .

These two p ro p o r tio n s  combined between th em selv es  fu rn is h  

th e  a u th o r  two new p ro p o r tio n s  t h a t  a re  g e o m e tr ic : nam ely, 3 : 1:

l / 3  and 5: 1: l/5 «  The f i r s t ,  as jiie see s , c o n ta in s  th e  two tw e lf th s  

o f  th e  fundam ental sound ( th e  one above, th e  o th e r  b e lo w ), betw een 

which th e  fundam ental sound i t s e l f  i s  found. The second i s  formed (x )
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o u t o f  th e  fundam ental sound and i t s  two m ajor sev e n te en th s . Mr. 

Rameau b eg in s  by co n sid e rin g  th e  f i r s t  geom etric  p ro p o r tio n .

He ob serv es  th a t  , th e  term s 3 , l/3 »  a lthough  re p re s e n tin g  

th e  tw e lf th s  o f th e  sound 1, can be reg a rd ed  as  i t s  f i f t h s ,  s in ce  

th e  tw e lf th  i s  b u t th e  oc tave  o f th e  f i f t h .  Thus he re p re s e n ts  

3 : 1: l /3  f o r  f a ,  u t ,  s o l ,  a lthough  f a ,  u t ,  s o l , to  be e x a c t, would 

be 3 /2 :  1 : 2/ 3 . Moreover, in  o rd e r  to  avoid th e  inconven ience  of 

f r a c t io n s ,  he s u b s t i tu te s  3 : 1: l / 3  w ith  th e  whole numbers 9 : 3 ’

1, which a re  in  th e  same r a t i o ,  so t h a t  th e  sonorous body i s  no 

lo n g e r  in d ic a te d  by 1 bu t by 3* T his makes no d i f f e r e n c e ,  th e  

o rd e r  o f th e  p ro p o rtio n  being  o th e rw ise  p re se rv ed .

I t  i s  known, moreover, t h a t  th e  number of v ib r a t io n s  p ro­

duced d u rin g  th e  same d u ra tio n  o f tim e by s t r in g s  o f th e  same th ic k ­

n e s s , th e  same m a te r ia l  and th e  same te n s io n , i s  in  in v e rs e  p ro­

p o r t io n  to  th e  le n g th  o f th e  s t r in g s .  Thus th e  numbers o f v ib ra ­

t io n s  th a t  th e  s t r in g s  9: 3" 1 produce in  a g iven tim e , w i l l  be 

re p re se n te d  by 1: 3 : 9* One can, says Mr. Rameau, u se  th e  l a t t e r  

th r e e  numbers to  d e s ig n a te  th e  sounds f a ,  u t ,  s o l . By t h i s  re a ­

so n in g , 9 : 3 : 1 d e s ig n a te  only  th e  le n g th s  o f th e  s t r in g s  t h a t  p ro ­

duce th e se  sounds, w hile th e  numbers 1 : 3: 9? re p re se n tin g  th e  number 

o f v ib r a t io n s ,  seem to  him more a p p ro p r ia te  in  d e s ig n a tin g  th e  sound.

Thus th e  au th o r ex p resses  f a ,  u t ,  s o l  by th e  numbers 1: 3 :

9, and th e  p ro p o r tio n  th a t  th e y  form i s  th a t  which Mr. Rameau c a l l s  

fundam ental b a ss  o f u t  in  t r i p l e  p ro p o r t io n , o r  sim ply , fundam ental 

b a s s . The th re e  sounds th a t  form t h i s  bass  and th e  harm onics of

( x i )

( x i i )
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each o f th e se  th re e  sounds c o n s t i tu te  what i s  c a lle d  th e  ma.ior 

mode o f u t .

I f  one s u b s t i tu te s  th e  th re e  term s 1: 3'  9 by 3 '  9- 27 

(which a re  in  th e  same p ro p o r t io n ) ,  such th a t  th e  g e n e ra to r  o r  fun ­

dam ental sound i s  re p re se n te d  by 9 > and such th a t  th e  p ro p o r tio n  ( x i i i )

1* 3* 9* 27:i s  extended in  a p ro g re s s io n  o f  t h i s  ty p e—  b £ ^  sQ-̂
CM r* 1 • 27

’ , —Mr. Rameau n o te s ,  f i r s t ,  t h a t  th e  two term s .* br e ,  e tc .  . 7 7  s i  , s o l
3 • 81as w e ll as th e  term s 7,’ when b ro u g h t to g e th e r  as  n e a r asi 3.̂ r*6

p o s s ib le  by means o f t h e i r  o c ta v e s , p roduce th e  minor t h i r d  32 / 2 7 ,

o r ,  what i s  th e  same th in g ,  192/162. Now, t h i s  minor t h i r d  i s

/  *sm a lle r  th an  th e  harm onic m inor t h i r d ,  6 /5 , by a comma, because

32/27  i s  to  6/ 5  as 80 to  81. From t h i s  th e  au th o r co n c lu d es: 1. (x iv )

th a t  i f  in  th e  p ro g re s s io n  1 : 3 ’ 9'  2 7 , e t c . ,  one ta k e s  more th a n

th re e  te rm s, th e re  i s ,  as o f  th e  fo u r th  te rm , an a l t e r a t i o n  among
I*3Lth e  th i r d s ;  2. th a t  one would n o t know how to  make th e  term s «

s i  b so land (any more th a n  th e  te rm s - and on) succeed each o th e r  
o l  1 ^  {

d i r e c t l y  in  harmony, s in ce  th e  sounds t h a t  th e se  numbers r e p re s e n t

cannot be harm onics o f each o th e r ;  3* t h a t  n e i th e r  would one know
r 6

how to  make th e  term s 3 and 27 succeed each o th e r , because w ith  ^

being  th e  f i f t h  above i t  fo llo w s from th e  f i r s t  experim ent t h a t  (xv)
qo"l PQ

th e  sound ^  n e c e s s a r i ly  c a r r i e s  w ith in  i t s e l f  th e  sound g^, and

The d if f e r e n c e  betw een a m ajor w h o le -s tep  and a m inor 
w h o le -s tep  i s  c a l le d  a comma. I t  i s  known th a t  th e  m ajor w hole- 
s te p  ( f o r  example, from u t  to  r e )  i s  8/9» and th e  minor w h o le -s tep  
( f o r  example, re  to  mi) i s  9 /l0 »  The two f r a c t io n s  a re  to  each 
o th e r  as  80 to  81. Thus th e  r a t i o  SO to  81 d e s ig n a te s  what i s  c a l le d  
th e  comma.
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i*cL s o lth e re fo re  th e  d i r e c t  su ccess io n  o f ^ 27  wou^  ca rry  t h a t  o f
fs. re^ and g^ , which has j u s t  been r e je c te d .

Mr. Rameau deduces t h i s  consequence from th e  above: in

1 • 3 •w hatever manner one a rran g es  th e  sounds o f  th e  p ro g re ss io n  .* b 'si. | 1 a. j
9.: 27: 81, e tc .  . . .  „ , , . , ,
u t  s o l  re  15 necessa]LT  *o r  two ad jacen t sounds

tak en  from t h i s  p ro g re s s io n  to  succeed each o th e r  d i r e c t ly .  With 

t h i s  p r in c ip le  e s ta b l is h e d , he co n ce iv e s , to  s t a r t  w ith , a funda­

m ental b a ss  o f u t  by d isp o s in g  th e  sounds f a ,  u t ,  s o l ,  in  t h i s

s o l ,  u t ,  s o l ,  u t ,  f a ,  u t ,  f a  « ,, ,, , ,,manner: or7 n „ 7 ’ _ 7 .  . One can see th e re  t h a t  th e2 7 : 9 : 2 7 : 9 : 3 : 9 : 3

p re s c r ib e d  c o n d itio n  i s  observed . He p u ts  above each of th o se  sounds 

t h a t  c o n s t i tu te  t h i s  b a ss  one o f t h e i r  harm onic sounds—namely, 

e i t h e r  th e  u n iso n  o r th e  o c tav e , o r th e  m ajor t h i r d ,  o r th e  f i f t h .

And he chooses th e se  harmonic sounds in  such a manner th a t  th e y  w i l l  

be s e p a ra te d , one from th e  o th e r ,  by th e  s m a lle s t  p o s s ib le  i n t e r v a l s .  

That i s ,  th e y  w i l l  ascend by th e  s m a lle s t  n a tu r a l  deg rees . From
'Y:

t h i s  p ro c e ss  he deduces th e  s c a le :  s i ,  u t ,  r e ,  m i, f a ,  s o l ,  l a ,

which c o n ta in s  p r e c is e ly  th e  same sounds a s  th e  o rd in a ry  s c a le  and 

in  which i t  i s  easy  to  f in d  by c a lc u la t io n  th e  r a t i o  o f any two sounds 

ta k en  a t  random, s in ce  each sound in  th e  s c a le  i s  a harmonic o f u t  

o r  a harm onic o f one o f th e  f i f t h s  o f u t .

The fo llo w in g  i s  what th e  a u th o r  o b se rv es  in  t h i s  s c a le :

1 . th e  s c a le  i s  composed of two co n ju n c t and p e r f e c t ly  equal t e t r a -  

chords ( s i ,  u t ,  r e ,  m i, f a ,  s o l ,  l a ) ,  and th e se  two te tr a c h o rd s  a re

*
See ta b le  B.

(x v i)

( x v i i )

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



7 8

p r e c is e ly  th o se  o f th e  a n c ie n t G reeks. 2 . The m inor th ird , from re  

to  f a  i s  a l t e r e d  by a comma f o r  th e  reason  we have s a id .  Now, s in ce  

re  i s  found in  th e  f i r s t  te t r a c h o r d  and fa  in  th e  second, Mr. Rameau 

concludes t h a t  th e re  i s  in  th e  range of th e  s c a le  an a l t e r a t i o n  

from one te t r a c h o r d  to  th e  o th e r ,  and th e re fo re  th e r e  i s  in  t h i s  

s c a le ,  a lth o u g h  form ed from th e  s in g le  mode o f u t ,  a n e c e ssa ry  im­

p e r f e c t io n .  3» I t  i s  easy  to  e x p la in  th rough  t h i s  th e  a u th o r ’ s 

p r in c ip le s  why th e  s c a le  s i ,  u t ,  r e ,  mi, f a ,  s o l ,  l a  does n o t as­

cend to  th e  s i  above, s in c e  t h i s  new s i  could  o n ly  be th e  p ro d u c t 

o f s o l  and would r e q u i r e  a so l below i t  in  th e  fundam ental b a s s .

And, as th e  l a s t  term  o f t h i s  b a ss  i s  f a ,  one would have th e  two 

sounds f a  and s o l  in  su cc e ss io n  in  th e  fundam ental b a ss , w hich th e  

a u th o r  r e j e c t s  f o r  th e  reaso n s we have s a id . These a re  th e  same 

re a so n s , adds Mr. Rameau, which re n d e r  two su c c e ss iv e  p e r f e c t  chords 

(such  as t h a t  o f f a  to  s o l)  and even two su c c e ss iv e  m ajor t h i r d s  in  

d ia to n ic  o rd e r  d is a g r e e a b le .  F in a l ly  he e x p la in s  ag a in  by th e  same 

p r in c ip le s  why one would n o t be a b le  to  in to n e  n a tu r a l ly  th r e e  

su c c e ss iv e  whole s te p s  ( f a ,  s o l ,  l a ,  s i ) ,  a t  l e a s t  w h ile  rem ain ing  

in  th e  compass o f a s in g le  mode. For i t  i s  seen th a t  w ith  th e  bass 

b e in g  composed on ly  o f  th e  sounds f a ,  u t ,  s o l ,  th e  s c a le  (w hich i s  

a p ro d u c t o f  th e  b a s s )  cannot ascend to  th e  s i  above.

Mr. Rameau, a f t e r  having observed  t h a t  one can p a ss  in ­

d i f f e r e n t l y  from one term  to  th e  o th e r  in  th e  p ro p o r tio n  3 : 9 : 27 , 

p ro v id ed  th a t  th e  two a d ja c e n t term s d i r e c t l y  succeed each o th e r ,  

concludes t h a t  one w i l l  be a b le , s im i la r ly ,  in  th e  p ro g re s s io n

( x v i i i )

(x ix )
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1: 3 : 9 : 2 7 : c l ,  to  p a ss  from one term  to  th e  o th e r  under th e  same 

c o n d itio n . But in  t h i s  p ro g re s s io n , i t  i s  n e c e ssa ry  to  d is t in g u is h  (xx:)

th re e  modes: t h a t  o f u t ,  3 : 9 : 27 which i s  th e  mode o f th e  p r i ­

mary g e n e ra to r  and w hich, f o r  t h i s  re a so n , i s  c a l le d  p r in c ip a l  mode;

and two o th e r  modes t h a t  a re  th e  a d ju n c ts  o f th e  form er— namely, 

th e  mode o f s o l ,  9 : 27: S I, and t h a t  o f f a ,  1: 3 : 9- The e a r  i s  

alm ost i n d i f f e r e n t ,  co n tin u es  th e  a u th o r , to  th e  p a ss in g  o f  th e  p r in ­

c ip a l  mode to  one o r th e  o th e r  o f th e se  a d ju n c ts .  I t  shou ld , how­

ev er, have a l i t t l e  more p r e d i le c t io n  f o r  th e  mode o f s o l ;  because 

s o l  re s o n a te s  w ith  u t ,  and f a  i s  m erely made to  v ib r a te  [sym pathe­

t i c a l l y ] .  Thus th e  e a r ,  a f fe c te d  by th e  mode o f u t ,  i s  a l i t t l e

more p re d isp o se d  to  th e  mode o f s o l .  This i s  in  e f f e c t  what e x p e r-  (x x i)

ien ce  te a c h e s  u s , n o th in g  being  more n a tu r a l  and more o rd in a ry  th an  

to  p a ss  from th e  mode o f u t  to  th e  mode o f s o l .  One can s im i la r ly  

p ass from th e  mode o f s o l  to  th e  mode o f r e ,  2 7 : 81: 243» as from 

th e  mode o f f a  to  th e  mode o f s i  l / 3 : 1: 3 ; b u t th e  a u th o r  re ­

marks t h a t  p h ra se s  in  th e se  modes should  be s h o r te r  as th ey  proceed  

f a r t h e r  away from th e  p r in c ip a l  mode to  which th e  e a r  alw ays h a s te n s  

to  r e tu r n .

Mr. Rameau co n ce iv es , now, a new fundam ental b a ss  composed 

o f th e  mode o f  u t  and o f th e  mode o f s o l  in  t h i s  m anner: u t ,  s o l ,
•X

u t ,  f a ,  u t ,  s o l ,  r e ,  s o l ,  u t .  He th en  p u ts  above each o f th e se  ( x x i i )

sounds one o f t h e i r  harmonic sounds, in  such a manner t h a t  th e  new

M-
See t a b le  C.
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sounds ascend by th e  s m a lle s t  n a tu r a l  d e g re es . This produces th e  

s c a le  u t ,  r e ,  mi, f a ,  s o l ,  s o l ,  l a ,  s i ,  u t ,  which i s  n o th in g  b u t 

th e  o rd in a ry  s c a le , w ith  th e  s in g le  d if f e r e n c e  t h a t  th e  sound s o l  

appears  th e re  tw ice  in  su cc e ss io n , th e  f i r s t  as  th e  f i f t h  o f th e  

sound u t  o f th e  fundam ental b a s s , th e  second as  th e  oc tave  o f th e  

sound so l which d i r e c t l y  fo llo w s  u t  in  th e  fundam ental b a ss ; bu t 

th e se  two co n secu tiv e  s o l 's  a re ,  m oreover, p e r f e c t ly  a t  th e  u n iso n .

The au th o r now ob serv es  in  t h i s  new s c a le  th e  a l t e r a t i o n  

o f th e  minor th i r d  from re  to  f a ,  as in  th e  f i r s t  sca le  and f o r  th e  

same re a so n s . He shows, f u r th e r ,  t h a t  th e  w h o le -s tep  o r  th e  i n -
■ ’ '7 1 /  M.

t e r v a l  from so l to  l a ,  which was minor in  th e  f i r s t  s c a le ,  i s  h e re  

m ajor. In  th e  f i r s t  s c a le  l a  was th e  t h i r d  o f f a  o f th e  fundam ental 

b a ss , and h e re , i t  i s  th e  f i f t h  o f re  o f  th e  new b a ss . Thus th e  

d if f e r e n c e  o f l a  in  th e  two s c a le s  r e s u l t s  on ly  from th e  d if f e r e n c e  

o f th e  fundam ental b a s s e s . Mr. Rameau deduces from t h i s  o b se rv a tio n  

what he c a l l s  th e  double em plo i, ex p la in ed  in  g r e a te r  d e t a i l  in  h is  

Harmonic G en era tio n .

The passage o f th e  fundam ental b a ss  in  th e  mode o f so l 

p roduces th e  a l te r e d  t h i r d s ,  f a - l a  and l a - u t ,  in  th e  new s c a le ;  b u t 

th e  d i f f e r e n t  sounds t h a t  c o n s t i tu te  th e  a l te r e d  th i r d s  in  t h i s  

s c a le  and in  th e  f i r s t  s c a le  form p e r f e c t ly  j u s t  consonances w ith  

th e  sounds th a t  co rrespond  to  them in  th e  fundam ental b a s s .  A lso , 

th e  au th o r o b serv es , th e  e a r ,  be ing  a t t e n t iv e  p r in c ip a l ly  to  th e  

fundam ental bass (which i s  th e  o r ig in  o f th e  d ia to n ic  s c a le )  and 

concerned only  w ith  a d ju s t in g  i t s e l f  to  t h i s  b a s s , rem ains com pletely

( x x i i i )

(x x iv )
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u n a ffe c te d  by th e  a l t e r a t io n s  th a t  o r ig in a te  from t h i s  p i tc h  re ­

la t io n s h ip  in  th e  o rd in a ry  s c a le .

The mode of s o l ,  in tro d u ced  in  th e  new b a ss , has th e  th re e  

w h o le -s tep s  f a ,  s o l ,  l a ,  s i  d i r e c t ly  succeed each o th e r  in  the 

second s c a le ,  a su ccession  th a t  would n o t have o ccu rred  in  th e  f i r s t  

s c a le .  But t h i s  d i r e c t  succession  re q u ire s  th e  sound so l to  be 

reg ard ed  as be lo n g in g  to  two modes s im u ltan eo u sly , w hile  se p a ra tin g , 

so to  speak , th e  two te tra c h o rd s  u t ,  r e ,  mi, f a ;  s o l ,  l a ,  s i ,  u t .

The b e s t  method o f in d ic a tin g  here  th e  passage  in to  a new mode would 

be, d o u b tle s s ,  to  re p e a t tw ice th e  sound s o l :  t h i s  i s  what the

G reeks had w e ll p e rce iv ed , accord ing  to  Mr. Rameau, s in ce  th ey  had 

in d ic a te d  a d is ju n c t io n  o r pause between th e  two s o l 's .  In  the  

p r a c t ic e  o f s in g in g  one i s  co n ten t w ith  a s in g le  s o l ,  bu t in  t h i s  

case , th e re  i s  alw ays, e i th e r  a f t e r  th e  sound f a  o r  a f t e r  th e  sound 

s o l ,  a pause exp ressed  o r im plied . One can p e rc e iv e  t h i s  by in ­

to n in g  th e  s c a le  f o r  h im self.

A ll fundam ental p ro g ress io n s  by f i f t h s  a ls o  form pauses 

th a t  have been named cadences, so th a t  th e re  i s  alw ays a pause from 

one sound to  an o th e r in  th e  fundam ental bass  and, consequen tly , 

a lso  in  th e  s c a le s  th a t  a re  produced by i t .  When one sound of th e  

fundam ental b a ss  p asses  to  i t s  f i f t h  above, th e  cadence i s  c a lle d  

im p e rfe c t. The reason  fo r  th i s  denom ination g iv en  by Mr. Rameau i s  

th a t  s in ce  any sound in c lu d es  w ith in  i t s e l f  i t s  f i f t h  above, th e  

p ro g re s s io n  o f a sound ascending to  i t s  f i f t h  i s  alw ays tak en  by 

th e  e a r  f o r  t h a t  o f a g en e ra to r p ass in g  to  i t s  p ro d u c t, t h a t  i s ,

( x x v )

(x x v i)

(x x v ii)
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to  one o f i t s  harm onics. However, when one descends a f i f t h ,  i t  

i s  th e  p roduct t h a t  r e tu r n s  to  th e  g e n e ra to r .  Thus t h i s  l a s t  ca­

dence i s  named p e r f e c t  cadence o r a b so lu te  p au se . Mr. Rameau has 

proved to  th e  Academy by a very  sim ple experim ent th a t  a melody 

which seems f in i s h e d  when i t  i s  a lone  o r accompanied by i t s  funda­

m ental bass no lo n g e r  seems f in is h e d  when a d i f f e r e n t  bass i s  g iv en  

to  i t ;  from which he concludes th a t  th e  e f f e c t  o f pause i s  u n iq u e ly  

exp ressed  o r im p lie d  in  th e  fundam ental b a s s . The most p e r f e c t  

o f  a l l  pauses i s  t h a t  where one descends a f i f t h  to  th e  p r in c ip a l  

sound: th u s , a lth o u g h  th e re  would be an a b so lu te  pause from re  to

s o l in  .the fundam ental b a ss  o f th e  second s c a le ,  th e  e a r , a lre a d y  

preoccup ied  w ith  th e  mode o f u t  by th e  m u lt ip le  im pression  o f th e  

sounds ^  which had p reced ed , d e s i r e s  to  r e tu r n  to  u t .  This i s  

what o b ta in s  i n  th e  new a b so lu te  pause s o l ,  u t .  This a b so lu te  pause , 

s o l ,  u t ,  p roduces in  th e  two s c a le s  th e  m ajor h a l f - s te p  s i ,  u t ;  and 

w ith  th a t ,  th e  a u th o r  e x p la in s  why, when one d e s i r e s  to  ascend d ea - 

to n ic a l ly  to  th e  g e n e ra to r  o f a mode, one can do i t  on ly  by means 

o f a h a l f - s te p  whose f i r s t  sound i s  a p ro d u c t o f  th e  f i f t h  o f  th e  

g e n e ra to r .  So th a t ,  a f t e r  having in to n ed  th e  f i r s t  n o te , s i ,  o f 

t h i s  h a l f - s t e p ,  one n a tu r a l ly  in to n e s  th e  second, which i s  t h i s  

very  g e n e ra to r . T h e re fo re , because i t  in d ic a te s  th e  g e n e ra to r  and 

p re p a re s  th e  most p e r f e c t  o f  a l l  p au ses , th e  n o te  s i  has been named 

le a d in g  tone fn o te  s e n s ib le ! .

See t a b le  C.

( x x v i i i )

(x x ix )
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We have seen , acco rd ing  to  Mr. Rameau, t h a t  n a tu re  d i r e c t l y  

y ie ld s  th e  m ajor genus o r mode by means o f th e  resonance o f th e  so­

norous body. This sonorous body, he adds, by making i t s  m u lt ip le s  

v ib r a te ,  in d ic a te s  th e  m inor mode: i t  i s  up to  a r t  to  p e r f e c t  th e  (xxx)

p ro d u c t, b u t alw ays by d iv e rg in g  as  l i t t l e  a s  p o s s ib le  from th e  

p a th s  t h a t  n a tu re  has shown i t .  Now, th e  a u th o r o b serv es  t h a t  

th e se  p a th s  a re  In d ic a te d  by th e  manner in  which we have seen th e  

m u lt ip le s  v ib r a te ;  because , in  v ib r a t in g ,  th e y  d iv id e  in to  u n iso n s  

o f th e  p r in c ip a l  sound, so t h a t ,  i f  th e y  had ju s t  re so n a te d , th ey  

would have produced only t h i s  u n iso n . Mr. Rameau concludes th a t  

t h i s  i s  how n a tu re  d i r e c t s  u s , as f a r  a s  p o s s ib le ,  to  th e  funda­

m ental sound in  form ing th e  m iner genus o r mode. In t r u t h ,  t h i s  

sound w i l l  n o t be a b le  to  be th e  fundam ental in  th e  new genus, 

s in ce  i t  re s o n a te s  only i t s  m ajor t h i r d .  But in  p la c e  o f t h i s  p o s i­

t io n  as  fundam ental Mr. Rameau g iv e s  i t  what i s ,  in  a way, th e  p r in ­

c ip a l  p o s i t io n ,  in  th a t  i t  c h a ra c te r iz e s  th e  minor genus and p ro -  (x x x i)

duces th e  d i f f e r e n c e  between th e  minor mode and th e  m ajor mode.

The p r in c ip a l  sound, u t ,  th u s  becomes th e  m inor th i r d  o f  th e  fim da- 

m ental sound which w i l l  be , co n seq u en tly , l a .  M oreover, th e  ge­

n e ra to r ,  u t ,  g iv e s  i t s  m ajor t h i r d ,  mi, to  th e  fundam ental sound l a  

as a f i f t h .  And i t  i s  th e  f i f t h ,  as we sa id  acco rd ing  to  th e  a u th o r , 

th a t  i s  th e  r u le  in  a l l  o f  harmony and in  th e  fundam ental su c c e ss io n ; 

from t h i s  Mr. Rameau concludes th a t  th e  so u rce , u t ,  has th e  g r e a te s t  

p o s s ib le  r o le  in  th e  fo rm atio n  of th e  new genus. He n o t ic e s ,  f u r th e r ­

more, t h a t  betw een th e  two modes u t ,  mi, so l  and l a ,  u t, mi ( th e  form er
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m ajor, th e  l a t t e r  m inor) th e re  a re  two common sounds—namely, u t

and mi. The same th in g  i s  observed betw een th e  a d ju n c ts  o f th e se  
i

two modes. Because th e  a d ju n c ts  o f u t ,  namely, f a  and s o l ,  produce

f a ,  l a ,  u t  and s o l ,  s i ,  r e ,  and th e  a d ju n c ts  o f  l a ,  namely, re  and

mi, produce r e ,  f a ,  l a  and mi, so l, s i ,  t h i s  makes s ix  modes fo r

a s in g le  one— nam ely, th r e e  major and th r e e  m inor.

I t  has been seen  above how th e  fundam ental b ass  f a ,  u t ,  s o l

has produced f o r  Mr. Rameau th e  d ia to n ic  s c a le  s i ,  u t ,  r e ,  mi, f a ,
*

s o l  and l a .  I f  one d isp o sed  in  a s im i la r  o rd e r  th e  sounds o f th e  

fundam ental b ass  r e ,  l a ,  mi ( th u s :  mi, l a ,  mi, l a ,  r e ,  l a ,  r e ) ,  one
dd

w i l l  deduce from t h a t ,  accord ing  to  th e  a u th o r , s o l  , l a ,  s i ,  u t ,

r e ,  mi, f a ,  in  which s c a le  he has observed  th a t  the two th i r d s  l a -

u t  and r e - f a ,  w hich co rrespond  to  th e  sounds l a  and re  in  th e  fu n d a- 

m ental b a s s , have been made m inor; and th a t  th e  t h i r d  m i-so l i s  

m ajo r. Bor t h i s  re a so n  th e  fundam ental sound l a  must always be
dd

preceded  by th e  le a d in g  to n e  so l , as we have a lre a d y  n o ted  accor­

d ing  to  him.

The a u th o r  th en  forms by means o f  th e  two modes r e ,  l a ,  mi 

and l a ,  mi, s i  a new fundam ental bass  o f  th e  m inor mode s im ila r  to  

th e  fundam ental b ass  o f  th e  second d ia to n ic  s c a le — namely, l a ,  mi, 

l a ,  mi, s i ,  mi, l a .  T h is g iv e s  to  him th e  new d ia to n ic  s c a le  of
dd dd

th e  minor mode: l a ,  s i ,  u t ,  r e ,  mi, fa  , s o l  , l a ,  where i t

See ta b le  B.
■X‘ "4;

See ta b le  E.

(x x x i i )

( x x x i i i )

(x x x iv )
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i s  seen t h a t  th e  f a  t h a t  was n a tu r a l  in  th e  f i r s t  s c a le  o f th e  'minor 

mode i s  h e re  sh arp , because i t  i s  th e  f i f t h  o f s i  which co rresp o n d s 

to  i t  in  th e  fundam ental b a s s ; w ith  r e s p e c t  to  s o l ,  i t  i s  sh arp  f o r  

the  same reaso n  as in  th e  f i r s t  s c a le .  The minor mode, concludes 

Mr. Rameau, i s  th u s  more s u s c e p tib le  to  v a r ia t io n  th an  th e  m ajor; 

b u t th e  m ajor, g iv en  more d i r e c t l y  by n a tu re ,  has re c e iv e d  from 

n a tu re ,  in  recom pense, a fo rce  th a t  th e  m inor does n o t have.

The au th o r r e tu r n s  th e n  to  th e  geom etric  p ro g re s s io n  1 ^ ’
J  •  7  *

s o l2^ and n o te s  th a t  o f  th e  th r e e  sounds t h a t  c o n s t i tu te  th e  mode o f u t ,  

th e re  a re  two th a t  a re  common to  th e  mode o f s o l—namely, u t ,  s o l—  

and two t h a t  a re  common to  th e  mode o f f a — namely, f a ,  u t— from which 

he concludes th a t  when, in  th e  fundam ental b a ss , one p asses  from u t  to  

s o l ,  o r  to  f a ,  i t  canno t as y e t  be known in  which mode one i s .  There­

f o r e ,  in  o rd e r  to  de term in e  th e  mode, one adds to  th e  harmony o f  s o l  

th e  sound fa  by th e  sm a lle s t  harmonic in te r v a l s  in  t h i s  m anner: s o l ,

s i ,  r e ,  f a ,  t h i s  be ing  c a l le d  th e  d issonance  o f th e  chord o f  th e  

sev en th ; and to  th e  harmony o f f a ,  one adds th e  sound re  drawn from 

th e  harmony o f s o l ,  in  t h i s  way: r e ,  f a ,  l a ,  u t ,  o r  f a ,  l a ,  u t ,  r e ,

t h i s  be ing  named th e  chord o f th e  la rg e  s ix th  Faccord de g rande 

s i x t e l . By t h a t  one sees  th a t  i f  th e  source u t  p a sse s  to  s o l ,  i t  

p a sse s  s im u ltan eo u sly  to  f a ;  and th a t  i f  i t  p a sse s  to  f a ,  i t  p a sse s  

s im u ltan eo u s ly  to  one o f  th e  harm onics o f  s o l .  Thus th e  mode o f u t  

i s ,  by th e se  means, a b s o lu te ly  de term ined . Such i s ,  in  th e  p r in c i ­

p le s  o f Mr. Rameau, th e  o r ig in  o f  d issonance  and o f th e  r u le s  to  which 

d isso n an ce  i s  s u b je c te d .

(xxxv)

( x x x v i)
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A fte r  having exhausted th e  p ro d u c t o f th e  t r i p l e  p ro p o r tio n ,

th e  au th o r comes to  th a t  o f th e  q u in tu p le  p ro p o r tio n , th a t  i s ,  o f  th e

m ajor th i r d s  (a  p ro p o r tio n  th a t  fu rn ish e d  new fundam ental b a s s e s ) .

He ta k e s ,  a t  th e  o u ts e t ,  th e  f i r s t  te rm s o f  t h i s  p ro g re ss io n , s i

r e ;  and above each he p u ts  one o f  i t s  harm onic sounds, so t h a t  th e

new sounds a re  a s  n e a r as p o s s ib le .  There r e s u l t s  th e  h a l f - s te p

f a - f a  which i s  c a l le d  minor, because  th e  two sounds th a t  form i t

a re  in  th e  r a t i o  o f 24 to  25 , w h ile  th e  m ajor h a l f - s te p  drawn from

th e  t r i p l e  p ro p o r tio n  y ie ld s  th e  r a t i o  o f  15 to  16 between th e  two

sounds th a t  form i t .  A new genus c a l le d  chrom atic  o r ig in a te d  from

th e  q u in tu p le  p ro p o r tio n . I f  one c o n tin u e s  th e  p ro g ress io n  th rough

th re e  term s s i  r e ,  f a  th e  two extrem es s i  ^  and f a  ^  w i l l
b #y ie ld  th e  two sounds s i  , l a  in  th e  r a t i o  o f 128 to  125. These 

two sounds form a  q u a r te r  of th e  enharm onic w h o le -s tep , which i s  th e  

d if f e r e n c e  between th e  major h a l f - s t e p  and th e  minor h a l f - s t e p .

No one, as f a r  a s  we know, had a s  y e t  found i t s  o r ig in  in  th e  qu in ­

tu p le  p ro p o r tio n .

I f  one, w ith  Mr. Rameau, form s a new fundam ental b a ss  from 

th e  com bination o f  th e  t r i p l e  p ro p o r tio n  w ith  th e  q u in tu p le , one w i l l  

have a new genus c a l le d  d ia to n ic  enharm onic, in  which a l l  th e  h a l f -
r *5£-X-X-

s te p s  a re  major# F in a lly , i f  one form s a fundam ental bass  t h a t

*See K.

See L.
***

See M.

(x x x v ii)

( x x x v i i i )
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descends a m inor t h i r d  and ascends, th e n , a m ajor t h i r d ,  one w i l l  

have a new genus c a l le d  chrom atic enharm onic, in  which a l l  o f  th e  

h a l f - s te p s  a re  m inor. Mr. Rameau concludes from th e  above th a t  

th e  e f f e c t  o f  a l l  th e se  d i f f e r e n t  genera  o f  music i s  due o n ly  to  

th e  fundam ental b a s s . For one would n o t o th e rw ise  know how to  

a r r iv e  a t  th e  d if f e r e n c e  between m ajor and m inor h a l f - s t e p s ,  s in c e  

t h i s ,  says th e  a u th o r , i s  in  i t s e l f  in a p p re c ia b le  to  th e  e a r .  Mr. 

Rameau c i t e s  in  h i s  memoir some examples o f  th e se  d i f f e r e n t  g enera  

drawn from a few v e ry  well-known segments o f h is  o p e ra s .

The p ro p e r ty  d isp la y ed  by sm all i n t e r v a l s  o f b e in g  in a p p re ­

c ia b le , o r  a t  l e a s t  o f be ing  ap p re c ia b le  o n ly  w ith  d i f f i c u l t y ,  i s  

th e  b a s is  o f  Mr. Rameau's r e f le c t io n s  on tem peram ent. We have 

a lre ad y  n o te d , fo llo w in g  th e  au th o r, th a t  th e  fo u r th  term  27 o f  

th e  t r i p l e  p ro g re s s io n  formed, w ith  th e  f i r s t  term  1, a m inor t h i r d  

a l te r e d  by a comma. I t  was th e  same w ith  th e  m ajor t h i r d  formed 

by th e  f i r s t  and f i f t h  term s— namely, s i  ^ and r e ,  reduced  by means' 

o f t h e i r  o c ta v e s . F in a l ly ,  i f  one ex tends th e  t r i p l e  p ro p o r tio n

through  th i r t e e n  te rm s in  t h i s  manner— s i  f a ,  u t ,  s o l ,  r e ,  l a ,

#  #  #  #  #  ** mi, s i ,  f a  , u t  , s o l  , r e  , l a  , w ith  th e  l a s t  o f th e s e  te rm s,

namely l a  o r  531441, be ing  brought as n e a r  as  p o s s ib le  to  th e

f i r s t ,  1 o r  s i  by means o f th e  o c tav es— one w i l l  have th e  num­

b e rs  524288, 531441, which d i f f e r  by a comma c a l le d  th e  Pythagorean

*See N.

See t a b le  A.

(xxxix)

( x l )

( x l i )
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88

comma; a lth o u g h , in  keyboard  in s tru m en ts  e s p e c ia l ly ,  th e  s i  ^  and 

#th e  l a  a re  in d is t in g u is h a b le .  From th a t  one sees  th e  a b so lu te  

n e c e s s i ty  o f  a l t e r i n g  a b i t  th e  in te r v a l s  o f th e  f i f t h s  in  key­

board in s tru m e n ts  in  o rd e r  to  have th e  two term s o f th e  o c tav e , 

which must be p e r f e c t ly  j u s t ,  c o in c id e  to g e th e r .  I t  i s  p r in c ip a l ly  

in  reg a rd  to  t h i s  m a tte r  t h a t  Mr. Rameau deems tem peram ent to  be 

n e ce ssa ry , and th e  r u le  t h a t  he p re s c r ib e s  to  ach ieve  tem peram ent 

c o n s is ts  in  making a l l  h a l f - s t e p s  as  equal as  p o s s ib le ,  and th ro u g h  

t h i s  a l l  th e  f i f t h s  would a ls o  be e q u a lly  a l t e r e d .  Furtherm ore 

t h i s  ru le  would a l t e r  each f i f t h  o n ly  s l i g h t l y ,  much l i k e  th e  f i f t h s  

o f non-keyboard in s tru m e n ts  (an  advantage t h a t  has n o t o ccu rred  

in  o rd in a ry  tem peram en t). M oreover, th e se  a l t e r a t i o n s  w i l l  make 

l i t t l e  o r no d i f f e r e n c e  to  th e  e a r , which, s in g u la r ly  concerned 

w ith  th e  fundam ental harmony, t o l e r a t e s  them w ith o u t d i f f i c u l t y ,

o r  r a th e r  pays them no a t t e n t io n .  Mr. Rameau s tre n g th e n s  t h i s
1

th o u g h t by an experim en t re p o r te d  in  h is  Harmonic G e n era tio n . De­

p re s s  th e  th re e  keys o f  th e  organ mi, s o l ,  s i  and you w i l l  h e a r  o n ly

th e  p e r f e c t  chord , a lth o u g h  th e  e a r  w i l l  be s im u ltan eo u s ly  a f f e c te d

#  #  #  by th e  sounds mi s o l  s i ,  s o l  s i  r e ,  s i  re  f a  . The sounds

#  #  #  s o l  , r e ;  re  , f a  would produce, says Mr. Rameau, an unsup-

p o r ta b le  cacophony, i f  th e  e a r  were to  d is t in g u is h  them. But s in c e

th e  e a r  h e a rs  o n ly  th e  p e r f e c t  chord, i t  fo llo w s th a t  i t  does n o t

d is t in g u is h  them. I t  i s  th e  same w ith  a v o ca l melody accom panied

“See th e  r e fe re n c e  in  th e  D em onstration , p . 68 above (R,
p . 108).

( x l i i )

( x l i i i )
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8 9

by s e v e ra l  in s tru m e n ts  whose tem peram ents a re  d i f f e r e n t ,  s in c e  th e  

a l t e r a t i o n  th a t  t h i s  d if f e r e n c e  produces in  th e  harmony i s  n o t a t  

a l l  p e rc e iv e d  by th e  e a r .  F in a l ly ,  in d ep en d en tly  o f  th e se  re a so n s , 

Mr. Rameau a s s u re s  u s  th a t  ex p erien ce  i s  n o t c o n tra ry  to  th e  tem­

peram ent t h a t  he p ro p o ses , and in  t h i s  r e s p e c t  he has a cq u ired  th e  

r i g h t  to  be tak en  a t  h is  word.

Such i s  Mr. Rameau's system , which, up to  now, we have been 

co n ten t to  p re s e n t  a s  c le a r ly  as p o s s ib le .  We b e l ie v e  we may con­

c lude  th a t  th e  fundam ental b a ss  d isco v e red  by th e  a u th o r  and drawn 

from n a tu re  i t s e l f  i s  th e  source o f harmony and m elody; t h a t  Mr. 

Rameau e x p la in s  w ith  su cc e ss , by means o f t h i s  p r in c ip le ,  th e  d i f ­

f e r e n t  f a c t s  o f which we have spoken; and th a t  no one b e fo re  him 

had reduced  th e  fo llo w in g  in to  a system so in te rc o n n e c te d  and so 

e x te n s iv e : th e  two te tr a c h o r d s  o f  th e  G reeks; th e  fo rm atio n  o f th e

d ia to n ic  s c a le ;  th e  d if f e r e n c e  in  value  t h a t  th e  same sound can 

have in  t h a t  s c a le ;  th e  a l t e r a t i o n s  t h a t  a re  n o ted  in  t h i s  s c a le ,  

and th e  t o t a l  i n s e n s i b i l i t y  o f  th e  e a r  to  t h i s  a l t e r a t i o n ;  th e  

r u le s  o f th e  m ajor mode; th e  d i f f i c u l t y  o f  in to n in g  th re e  conse­

c u tiv e  w h o le -s te p s ; th e  reaso n  f o r  which two m ajor t h i r d s  o r  two 

su c c e ss iv e  p e r f e c t  chords a re  p ro sc r ib e d  in  a d ia to n ic  o rd e r ;  th e  

o r ig in  o f  th e  minor mode; i t s  su b o rd in a tio n  to  th e  m ajor and i t s  

v a r i e t i e s ;  th e  use  o f  d isso n an ce ; th e  cause o f th e  e f f e c t s  p ro­

duced by th e  d i f f e r e n t  genera  o f music ( d ia to n ic ,  ch ro m atic , en­

h arm on ic); and th e  p r in c ip le  and th e  law s o f tem peram ent. Thus, 

harmony, commonly su b je c te d  to  r a th e r  a r b i t r a r y  law s o r  su g g ested

( x l iv )

(x lv )
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by b l in d  e x p e r ie n c e , has become, th rough  th e  work o f Mr. Rameau, 

a more g eom etric  sc ie n c e  and a sc ie n c e  to  which m athem atical p r in ­

c ip le s  can be a p p lie d  w ith  a u t i l i t y  more r e a l  and more s e n s ib le  

th an  b e fo re . T his l a s t  judgment i s  n e a r ly  th e  same as  th e  one th e  

Academy has a lre a d y  s ta te d  in  1737 concern ing  th e  a u th o r ’ s Harmonic 

G en era tio n .^  The p r in c ip le s  e s ta b l is h e d  in  t h i s  l a s t  work a re  f o r ­

t i f i e d  in  t h i s  memoir which we have review ed by new p ro o fs , new 

o b s e rv a tio n s , and e s p e c ia l ly  by p re s e n ta t io n s  o f  much o rd e r and 

c l a r i t y .  T h is i s  why Mr. Rameau, a f t e r  having acq u ired  a g re a t  r e ­

p u ta t io n  f o r  h is  m usica l com p o sitio n s, f u r th e r  m e r its , f o r  h is  re ­

sea rch  and d is c o v e r ie s  in  th e  th e o ry  o f  h is  a r t ,  th e  ap p ro b a tio n  

and commendation o f p h ilo s o p h e rs .

P a r i s ,  t h i s  10 December, 1749*
2

Signed , D ortous de M airan, N ic o le , d ’Alem bert

1 c e r t i f y  t h a t  th e  p re s e n t  e x t r a c t  conforms to  th e  o r ig in a l  

and to  th e  judgment o f  th e  Academy. P a r i s ,  t h i s  22 December, 1749*

G randjean de Fouchy^

P e rp e tu a l  S e c re ta ry  o f  th e  Royal Academy o f S ciences

1
T his i s  th e  " E x t r a i t  des R e g is tre s  de l ’Academie R o ia le  

des S c ien ces"  p u b lish e d  w ith  th e  Harmonic G en era tio n  and t r a n s la t e d  
in  Hayes, pp. 11-12.

2
Jea n -Jac q u e s  D ortous de M airan (1678-1771), F ran co is  N ico le  

(1683-1758), Jean  Le Rond d ’A lem bert (1717-1783)*

•^Jean-Paul Grand je a n  de Fouchy (1701-1788).

9 0
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Triple and Quintuple Progressions

' s i b
• . . .  1 r e  . . . . 5 f a # . . .  . 25

f a 3-SL •  • . 15 u t  #  . . . . 75

u t mi • . . 45 s o l  #  . ,. . 225

sol •  i, . . 27 s i  • • . 135 ••(1)r-i . 675

re •  • . . 81 f a # . . 405 l a  . . . 2025

l a •  • .  .  243 u t  # .  ,.  1215

mi •  • .  .  729 s o l  # . .3645

si •  • .  .2187 r e # . ,.10935

fa
J l
TV

• . .6561 l a  # . ,.32805

u t  . .19683 

s o l  . 59049 

re  # . . 177147 

l a  . 531441

The t r i p l e  p ro g re s s io n , which i s  v e r t i c a l ,  p re s e n ts  th e  

f i f t h s ,  and th e  q u in tu p le ,  which i s  h o r iz o n ta l ,  p re s e n ts  th e  m ajor 

t h i r d s .
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B

D ia to n ic  S ca le  o f th e  N a tu ra l Mode C alled  Major

9 2

( 2 )

1 3 5

s i

TETRACHORD 

144 162

u t re

TETRACHORD

ISO 192 216
•  •  •
•  •  •

mi f a  s o l
major , , major .. minor , major t , major ,, minor 

whole I \ whole ; \ half / \ whole I \ whole 
.step /( Vstep/( kstep /' Kstep A Vstep

3 :9  /  \  9 :1 0 /
g 1

a l t e r e d  minor' t h i r d  j u s t  m ajor t h i r d

(£)3rd (?)8ve (^)5th (;5)3rd (?)Sve (^)5th (;5)3rd% h '

27

s o l

27

so l

9

u t

3

fa

9

ut
3

fau t
a b so lu te  j 

pause  ̂
Fundam ental bass  in  t r i p l e  p ro p o r tio n

The f ig u r e s  above th e  names o f th e  n o te s  o f th e  d ia to n ic  

s c a le  in d ic a te  t h e i r  r a t i o s  to  the  fundam ental b a s s , as g iv en  by 

th e  resonance  o f th e  sonorous body.

The name and r a t i o  o f  th e  i n t e r v a l  from n o te  to  n o te  i s  

w r i t te n  in  th e  s e m i-c i r c le s  below th e  names o f th e se  n o te s .

The f ig u r e s  on to p  o f  each o th e r  and enclosed  by two pa­

re n th e se s  in d ic a te  th e  d i r e c t  r a t i o  o f  th e  consonance formed by a 

sound o f th e  d ia to n ic  s c a le  and th e  co rre sp o n d in g  sound in  th e  fu n ­

dam ental b a s s .  The names o f th e  d i r e c t  i n t e r v a l s ,  g iven  a s  f ig u r e s ,  

a re  found to  th e  r i g h t  o f  th e  p a re n th e s e s .
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The Scale of the Diatonic Octave of the Preceding Mode

TETRACHORD
altered 

major third

ut

major manor major major 
whole 
step

TETRACHORD

minor

re mi
altered min. 

third

9
ut

27
sol

9
ut

.  whole d i s -  *"whole •• whole ! h a l f
* s te p  ju n c tio n  s te p• • •

«•• s te p  I s te p  •• • •
f a  s o l  s o l  • • •

•
l a

•
s i u t

* H *
•• a l te r e d  min.

I th r e e  su cc e ss iv e •• th i r d
! whole s te p s  • • * • • •

••••
••••• • •• • •

3 9 27 81 27 9
fa  u t  s o l re so l u t

major

absolute absolute 
pause pause

Fundamental bass in triple proportion

9 3

( 3 )

Since the ratios of the diatonic sounds to the fundamental 

bass are the same as before (except where the mode changes, as I 

will -explain), I have only written the names of the intervals that 

occur from one of these sounds to the other.
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D

D ia to n ic Scale o f th e  Minor Mode

m ajor m ajor m ajor minor m ajor m ajor
• h a l f • whole I h a lf •• whole I whole • h a l f ••••• s te p ••• s te p  I • s tep «• s te p  i s te p  I s te p ••
•
s o l•

# •
l a•

•
s i•

•
u t•

•
re•

•
mi•

•
f a•••••

•
••

••
9•

•♦••

•«••
•

j u s t  minor • t h i r d
••••

••••••

•••••••

•••••••

•••••••

•••••••

•
G
•••

••••••«
45 15 45 15 5 15 5
mi l a mi l a re l a re

Fundamental bass in triple proportion 

E or F

The Scale of the Diatonic Octave of the Minor Mode

94

(4)

Tetrachord dis­
junction

Tetrachord 
similar to that of 
the major mode

la

major
whole
step

major
h a l f
step

s i

15
la

ut
just minor 

third

45
mi

manor
whole
step

i d

la

re

major
whole
step

5
re

major
whole
step

mi mi
I altered 
major third

15
la

45
mi

fa

minor major 
whole Ihalf 
step istep

# sol # la
altered 

minor third

135
si

45
mi

15
la

Fundamental bass in triple proportion
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Quintuple Proportion

minor h a l f - s t e p  q u a r te r - to n e
24 25 n 12.S . 125
f a  f a  s i  D l a

f i f t h  m ajor o c tav e  m ajor
I t h i r d  I th i r d
: k : : l  :

s i  re  s i  f a
Fundam ental bass

D ia to n ic  Enharmonic P roduct 

M
m ajor h a l f - s te p

s i

o ctave

-1. b s i
f i f t h

l a
*

m ajor
t h i r d

3
fa

m ajor
t h i r d

m ajor h a l f - s te p
l a

o c tave

15
l a

so l #

m ajor
th i r d

f i f t h 15
mi

Fundamental b a ss  in  a l t e r n a t iv e  su ccess io n  o f  one o f th e  term s 
from th e  t r i p l e  p ro p o r tio n  and from th e  q u in tu p le

Chrom atic Enharmonic P roduct

minor 
, h a lf

• £> Xmi s tep

N

mi
u n iso n s

mi mi

minor
h a l f
s te p mi #  mi

minor
t h i r d

u t

m ajor
t h i r d f i f t h

minor
th i r d

I min. t h i r d  ! maj. th i r d  
u t  l a u t #

m ajor
th i r d

u t #

Fundam ental b a ss  which descends by a minor t h i r d  and th e n  ascends
by a m ajor t h i r d
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NEW DISCOVERY 

OF THE PRINCIPLE OF 

HARMONY,

W ith an Exam ination o f  That Which

Mr. Rameau Has P u b lish e d  Under th e  T i t l e  o f

D em onstration o f  T h is P r in c ip le .

By Mr. Estkve o f  th e  Royal S o c ie ty  

o f  Sciences o f M o n tp e ll ie r .

P a r i s ,

S e b a s tien  J o r ry , Im p rim eu r^L ib ra ire ,

Quai des A ugustin s, p re s  l e  Pont S. M ichel, 

aux C igognes.

M. DCC. L I I .

W ith A pprobation and P r iv i le g e  o f th e  King
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INTRODUCTION

I f  in  our tim e th e  fo r tu n a te  d isco v e ry  o f  th e  c a lc u la t io n  

o f  a u d ito ry  se n sa tio n s  were made, what a d m ira tio n  would n o t be 

g iven  to  t h i s  b ranch  o f  f e r t i l e  geom etry? A lthough Pythagoras 

l iv e d  a very  long tim e b e fo re  u s ,  th e re  was th e  same i n t e r e s t  in  

what he in v en ted . To app ly  r u le  and measure to  th e  tu m u lt o f  sen­

tim e n t, to  f in d  th e  r e l a t i o n  o f  n u m erica l t r u t h s  to  th e  movements 

o f th e  so u l, to  subm it p a ss io n s  and p le a s u re s  to  p ro p o r tio n s  and 

c a lc u la t io n  would d o u b tle s s ly  b e , in  o u r c e n tu ry , epochal d is ­

c o v e r ie s .

B efore P y thago ras we f in d  no means o f t r a n s m it t in g  th e  d i ­

v is io n  of th e  o c tav e , n o r any sc ien ce  o f  m usic. In  th e  su ccess io n  

o f  sounds, one p e rc e iv e d  th e  sen tim en t ex p ressed  by th e  sounds o n ly  

a t  th e  same in s t a n t  th e  so u l was moved by them. The so u l knew 

n e i th e r  how to  fo re s e e  n o r fo llo w  th e  movements which must have 

a f f e c te d  i t s  s e n s i b i l i t y .  The so u l d id  n o t have th e  i l lu m in a tio n  

t h a t  could d i r e c t  i t  in  an exam ination  o f  s e n tim en t. Music was, 

as y e t ,  b u t a  sh a p e le ss  a r t .  A p h ilo so p h e r was needed to  make i t  

a sc ie n c e .

The Greek p h ilo so p h e r h eard  th e  p e a l c re a te d  by hammers 

t h a t  s tru c k  s u c c e ss iv e ly . The sounds were a g re e a b le , t h e i r  union  

harm onious. And as  g en iu s  n e a r ly  alw ays view s o b je c ts  in  t h e i r  

c o r r e c t  p e rs p e c tiv e , P y th ag o ras  decided  t h a t  in  o rd e r  to  measure th e  

sounds, i t  was n e ce ssa ry  to  weigh th e  hammers.
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The above experim ent was ex ecu ted  and re p e a te d . They had 

hammers o f  d i f f e r e n t  w e ig h ts , th e  f ig u r e s  were v a r ie d , and f i n a l l y  

i t  was le a rn e d  t h a t  th e re  were c o n s ta n t p ro p o r tio n s  between th e  

w eigh ts and th e  sound produced by t h e i r  f a l l .  What had f i r s t  been 

done to  th e  w e ig h ts  was th en  a p p lie d  to  sonorous s t r i n g s .  S t r in g s  

o f eq u a l le n g th ,  upon b e in g  a g i t a t e d ,  ren d ered  sounds t h a t  were in  

th e  p ro p o r tio n  o f th e  w e igh ts  t h a t  s t r e tc h e d  them. S tr in g s  s t r e tc h e d  

by equal w e ig h ts  exp ressed  sounds t h a t  were always in  a c o n s ta n t 

r e l a t i o n  to  th e  le n g th s  o f th e se  same s t r in g s .  These w e igh ts  and 

f ix e d  le n g th s  were th e  measure o f  sen tim en t; th e  movements o f  th e  

so u l were ex p re ssed  by num bers. They le a rn e d  th a t  what was c a l le d  

th e  o c tave  was a sound doub ling  th e  fundam ental; what was c a l le d  

th e  f i f t h  was a  sound com pleting  th r e e  v ib ra t io n s  d u rin g  th e  same 

in te r v a l  o f tim e  in  which th e  fundam ental com pleted two. Thus, one 

had th e  m easure o f a l l  i n t e r v a l s .

I t  was th e  same in  m usic th e o ry  a s  in  a l l  th e  s c ie n c e s .

The in v e n to r  a p p lie d  h im se lf  to  th e  s u b je c t ;  he had fo llo w e rs  and 

c r i t i c s .  G ra d u a lly  th e  d isco v e ry  was accep ted . The o b je c t io n s  

d isap p ea red . And i t  was no lo n g e r  p e rm is s ib le  to  doubt t h a t  to  c a l­

c u la te  c e r ta in  numbers was to  c a lc u la te  sen tim en ts . But what i s  pe­

c u l i a r  to  t h i s  d e l ic a te  u se  o f numbers i s  th a t  i t  i s  n o t enough to  

fo llo w  m ech an ica lly  and s p i r i t l e s s l y  th e  r e s u l t  o f  some p r in c ip le s  

th a t  a re  g iv en  as  t r u t h s .  I t  i s  s t i l l  n e ce ssa ry  to  know how to  in ­

v en t f o r  each new a p p l ic a t io n .  I t  i s  n e ce ssa ry  to  tu r n  th e  so u l back 

in  on i t s e l f ,  and make i t  p e n e tr a te  th e  s e c re t  o f i t s  movements.
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This sc ie n c e  canno t be p e r fe c te d  by th e  mere h a b i t  o f p r a c t ic e ,  

and th a t  i s  why i t  i s  s t i l l  so n e a r  i t s  b eg in n in g .

A nother re a so n  f o r  th e  sca n t p ro g re s s  in  m usic th eo ry  

has been th e  e v id e n t d e s i r e  to  go, perhaps to o  q u ic k ly , from th e o ry  

to  p r a c t ic e .  B efo re  commencing a p p l ic a t io n s ,  one should  a t  l e a s t  

fathom , b e t t e r  th a n  has been done, th e  r e l a t i o n  o f  numbers to  th e  

sen tim en ts  th a t  th e y  e x p re s s . Then, a l l  f a l s e  a p p l ic a t io n s  would 

be p re v e n ted , and s c ie n c e  would be g iv en  i t s  f u l l  scope. But in  

knowing th e  n u m erica l ex p re ss io n  o f sounds w ith o u t fathom ing t h i s  

r e l a t i o n ,  what co u ld  be d isco v e red  by w anting  to  determ ine  imme­

d ia te ly  a m u sica l system , a tem peram ent?— p o s s ib ly  some system s, 

some tem peram ents t h a t  m ight have some ad van tages o ver th o se  th a t  

were w orse. W hereas i f  one had in v e n te d  acco rd in g  to  P y th ag o ras , 

i f  one had n o t debased  h im se lf  by d e ta i l in g  t h a t  f o r  which he cannot 

g iv e  th e  most r ig o ro u s  p ro o fs , i f  one had developed  th e  essence  o f 

th e  fundam ental p r in c ip le  (and th a t  i s  what we b e l ie v e  to  have 

accom plished), th e n  one would have seen t h i s  p r in c ip le  in  i t s  t r u e  

l i g h t .  One would have seen  i t  p roduce , e f f o r t l e s s l y ,  th e  b e s t  system , 

t^ e  b e s t  tem peram ent, th e  most p e r f e c t  harmony, and th e  most a g re ea b le  

melody.

The u n iv e r s a l i t y  o f  D e sc a r te s ' g en iu s  le d  him to  e lu c id a te  

a l l .  P erhaps he had a ls o  seen th a t  in  o rd e r  to  advance music th e o ry  

i t  was n e c e ssa ry  to  f o r g e t  what had been accom plished  s in ce  P y tha­

g o ra s , and to  s t a r t  ag a in  a t  th e  b eg in n in g . However th a t  may b e , 

D esca rte s  re s e a rc h e d  why c e r ta in  in t e r v a l s  s a t i s f i e d  th e  so u l and

( v i i )
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were a g re e a b le  to  i t ,  w hile  o th e r  i n t e r v a l s  fa tig u e d  th e  so u l and 

produced s e n s a tio n s  th a t  i t  r e je c te d .  The reaso n  he g iv e s  i s  in ­

gen ious b u t n o t fundam ental.

D e sc a r te s  s a id  th a t  th e  so u l e a s i l y  judges sim ple r a t i o s ,  and 

t h a t  th e y  must be a g reeab le  to  i t .  Consonances a re  produced by sim­

p le  r a t i o s ,  th u s  th e y  must be good i n t e r v a l s .  Completely to  th e  con­

t r a r y ,  th e  te rm s o f  r a t i o s  t h a t  e x p re ss  d isso n an ces  a re  d i f f i c u l t  to

compare, th e  so u l i s  n o t p leased  and i t  th e r e f o r e  has a d is a g re e a b le  
1

sen tim en t. Thus, D escartes  has ta k en  an o p e ra tio n  o f th e  mind f o r  

th e  source  o f  sen tim en t in  harmony. He reduced  t h i s  sen tim en t to  a 

com parative judgm ent.

The com parative  judgment t h a t  d e c id e s  th e  sen tim en t i s  in  

s e v e ra l  a f f e c t io n s  o f  th e  so u l w hich, how ever, seem n e i th e r  l e s s  

v iv id  n o r l e s s  im m ediate th an  a s e n s a t io n .  In  o rd e r to  d ec id e  th e  

j u s t  and th e  u n ju s t ,  i t  i s  d o u b tle s s  n e c e s sa ry  t h a t  th e  so u l make 

s e v e ra l  com parisons, and i t  n e a r ly  alw ays happens th a t  th e  so u l 

makes i t s  d e c is io n  a s  i f  by sudden i n s t i n c t .  I t  has th e re fo re  n o t 

been r e ta r d e d .  I t  has n o t p e rc e iv e d  th e  o p e ra tio n s  t h a t  have made 

th e  d e c is io n .  Thus, th e  emotion produced  by a sound, a lth o u g h  

ap p earin g  in s ta n ta n e o u s , could be r e g u la te d ,  in  p a r t ,  by an o p e ra tio n  

o f th e  mind.

D e s c a r te s ’ c o n tr ib u tio n  to  m usic th e o ry  was h is  Compendium 
M usicae (1618, f i r s t  p u b lish ed  in  1650 ) .  Rameau was f a m i l ia r  w ith  
P e re  N ic o la s  Joseph  P o is so n ’ s French t r a n s l a t i o n  o f th e  Compendium 
p u b lish e d  a s  l*A breg6 de Musique ( P a r i s ,  1668). There i s  a modem 
E n g lish  t r a n s l a t i o n  e n t i t l e d  Compendium o f  M usic, t r a n s .  W alte r 
R o b ert, i n t r o ,  and n o te s  by C harles Kent""f American I n s t i t u t e  o f 
M usicology, 1961).
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W ithout c o n tr a d ic t io n ,  s e v e ra l  sen tim en ts  a re  p ro d u c ts  o f 

th e  o p e ra tio n  o f h e a r in g . The lo v e  t h a t  we have f o r  th e  good, 

h o rro r  f o r  th e  bad, m oral v i r t u e s  and v ic e s ,  th e  a f f e c t io n s  and a n t i ­

p a th ie s  t h a t  a re  t h e i r  p ro d u c ts , a l l  o f th a t  i s  decid ed  by a compara­

t iv e  judgment which p re c ed e s  and d e term ines th e  sen tim en t. But th e  

s e n s a t io n s , t r a n s m it te d  by th e  organs in  t h e i r  e f f e c t  upon th e  s o u l ,  

have, in  a d d it io n  to  t h i s  judgm ent, movements which c a r ry  them and 

th e  most f ix e d  c h a r a c te r s ,  and which command to  th e  so u l th e  

sen tim en t t h a t  must a f f e c t  i t  by means o f  in a l t e r a b le  com binations.

In  th e  o rd e r  o f  d is c o v e r ie s  in  music th e o ry , here  i s  th a t  

which was most i n t e r e s t i n g ,  and which w i l l  be seen d e ta i le d  in  th e  

work th a t  fo llo w s : i t  i s  th e  m echanical p r in c ip le  t h a t  e s ta b l is h e s

e s s e n t ia l  d i f f e r e n c e s  betw een th e  ag re ea b le  i n t e r v a l s  and th o se  

th a t  a re  n o t so . I t  i s ,  f i n a l l y ,  t h i s  e s s e n t i a l  r e l a t i o n  o f  numbers 

to  sounds t h a t  had to  be found, which a lo n e  could  add to  what 

P y thagoras had accom plished . There i s  no sound th a t  i s  in d iv i s ib le  

f s e u l l  and i s o l a t e d .  What seems to  be th e  most sim ple always has 

an accompaniment form ed in  i t s  passage  th rough  th e  a i r .  And th e  

sound of a v o ic e , s t r i n g ,  o r  in s tru m e n t, w hatever i t  might b e , a r r iv e s  

a t  th e  e a r  accom panied by sm all sounds t h a t  a re  c a l le d  i t s  harm onics. 

An in te r v a l  i s  composed o f two sounds, each o f which has i t s  own 

harm onics. I  have c a lc u la te d  th e  r e c ip ro c a l  a c t io n s  o f th e se  

harm onics in  a l l  i n t e r v a l s ,  from which I  have d isco v ered  th a t  in  con­

sonances, t h a t  i s  i n  a g re ea b le  i n t e r v a l s ,  th e se  harm onics m u tu a lly  

f o r t i f y  each o th e r ,  w h ile  in  d is so n a n c es , th a t  i s  in  d is a g re e a b le
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i n t e r v a l s ,  th e  harmonics oppose and d e s tro y  each o th e r  f s e  combatent 

& _se d e t r u i s e n t l .

From t h i s  c a lc u la t io n  one concludes th e  p r in c ip le  t h a t  

j u s t i f i e s  th e  judgments o f  th e  so u l in  th e  sen tim en ts  th a t  i t  has 

from sounds. For, s in ce  in  a consonance th e  harm onics o f th e  sounds 

t h a t  compose i t  p re se rv e  each o th e r ,  consonant harmony le a v e s  n o th in g  

to  be d e s ir e d .  But d isso n an ces , having  no harm onics, cannot move 

th e  so u l w ith  p le a s u re :  th e  so u l r e fu s e s  i t s e l f  to  a d ry  and t ru n ­

c a ted  movement which cannot be in  th e  o rd e r  o f  n a tu re , and t h e i r  

im p ress io n  i s  d is a g re e a b le .

In  th e  fo llow ing  work we w i l l  see  th e  d e t a i l s  o f th e  calcu ­

l a t i o n  t h a t  dec id es  th e se  d i f f e r e n t  a f f e c t io n s  o f  th e  so u l, and th e  

d em o n stra tio n  o f th e  sen tim en t produced by sonorous im p ress io n s . A ll  

th e  law s f o r  th e  p ro g re ss io n  and u se  o f  in te r v a l s  w i l l  b e -see n  to

fo llo w  from t h i s  f i r s t  p r in c ip le .  However, I  have re se rv ed  th e se  u s e -
- **-■■ •

f u l  a p p l ic a t io n s ,  which cannot add to  th e  i n a l t e r a b le  t r u t h  o f th e

new d isc o v e ry , fo r  th e  Memoirs o f th e  Royal Academy o f S c ien ces .

I  b e lie v e  I  must s t a t e  t h a t  in  th e  f i r s t  [ a c tu a l ly  second]

volume o f  th e  Academy to  appear th e re  w i l l  be two memoirs t h a t  a re
1

a c o n tin u a tio n  o f what I  p u b lis h  to d a y . The one concerns th e  b e s t  

1
These memoirs were p u b lish e d  as  "R echerches Sur l e  M e ille u r  

Systeme de Musique Harmonique, & Sur Son M e ille u r  Temperament," 
M imoires de M athim atioue e t  de Physique  P r i s e n te s  a l'A cad im ie  Royale 
des S c ie n c e s , p a r D ivers Scavans, e t  Lus dans Ses A ssem blies (P a r is ,  
1755), I I ,  113-136. This s e r ie s  p u b lish e d  by th e  Royal Academy i s  
o c c a s io n a lly  c i te d  as Mimoires des S avan ts e tra n g e rs  o r R ec u e ils  
des sa v a n ts  e tr a n g e r s .

( x i i )
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system of harm onic m usic, and th e  o th e r  concerns th e  b e s t  m u sica l 

tem peram ent. In  th e  f i r s t ,  i t  i s  a q u e s tio n  o f  re se a rc h in g  which 

i s  th e  b e s t  o f  p o s s ib le  s c a le s  and which s c a le s  o f th o se  o f th e  

G reeks, C hinese, e t c . ,  were su p e r io r . In  th e  second th e re  w i l l  be 

s e v e ra l  v e ry  c u rio u s  problem s of tem peram ent, a s , f o r  example, th e  

im p o s s ib i l i ty  o f f in d in g  a temperament t h a t  a l t e r s  a l l  i n t e r v a l s  

in  th e  r a t i o  o f  t h e i r  consonances.

One m ight w ish t h a t  what I  have done f o r  sound could  ex tend  

to  a l l  th e  o th e r  sense o rgans, and t h a t  what we have accom plished 

f o r  th e  s e n s a t io n s  o f h earin g  would be done f o r  a l l  th e  s e n s a t io n s . 

Then we cou ld  fo llo w  th e  mechanism o f movements in to  th e  v ery  be ing  

th e y  a f f e c t .  But I  do n o t dare  to  speak o f  a l l  th e  b e n e f i t s  t h a t  

could be drawn from t h i s  knowledge, f o r  i t  would be a b le  to  g iv e  

u s laws f o r  a l l  th e  a f f e c t io n s  o f s e n s i b i l i t y ,  to  expose to  u s  t h e i r  

o r ig in ,  and to  a llow  u s  to  un d ers tan d  man.

But how many f o r tu i to u s  id e a s  would be n e ce ssa ry  to  ach iev e  

such a u s e f u l  sc ien ce?  The mechanism o f  sounds i s  n o t th a t  o f  l i g h t ,  

t h a t  o f l i g h t  i s  n o t th a t  o f t a s t e ,  to u ch , sm ell— a l l  o f  which a c t  

on d i f f e r e n t  p r in c ip le s .  I t  i s  n o t a com bination  o f  s p i r i t u a l  qua­

l i t i e s  t h a t  i s  re q u ire d :  th e se  a re  m echanical movements in  th e  so u l

th a t  can be su b m itted  to  c a lc u la t io n .  What a re  re q u ire d , a t  l e a s t ,  

a re  e x p lo ra t io n s  in to  a l l  o f man’ s sense o rg an s . C o n sid erin g , w ith  

r e g r e t ,  th e  g r e a t  number o f c e n tu r ie s  d u rin g  which geom etry was 

a p p lie d  to  m usic w ith o u t see ing  any p a r t  o f  th e  m echanical p r in c ip le  

o f th e  a u d ito ry  sen se , I  f e a r  t h a t  an in im ic a l  d e s t in y  w i l l  y e t

( x i i i )
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h id e  f o r  a long  tim e th e  u n iv e r s a l  law  o f th e  a f f e c t io n s  o f th e  

so u l.

However, th e  above i s  im p o r ta n t f o r  us to  know. I  w i l l  n o t 

cease  to  r e p e a t :  what good i s  i t  to  c a lc u la te  e te r n a l ly  th e  move­

m ents o f  th e  heavenly  b o d ie s , why would one occupy h i s  e n t i r e  l i f e  

in  o rd e r  to  be ab le  to  p r e d ic t  w hat would have happened i f  th e re  

had been  more p la n e ts ,  i f  th ey  had been l a r g e r ,  i f  th e  law o f a t ­

t r a c t i o n  were d i f f e r e n t ,  e t c .?  Would i t  n o t be w ise r  to  under­

s tan d  o n e s e lf ,  to  apply  th e  supreme sc ie n c e  o f c a lc u la t io n  to  th e  

e lu c id a t io n  o f th e  so u l w ith  r e s p e c t  to  i t s  t a s t e s  and p le a s u re s , 

and, f i n a l l y ,  to  make th e  so u l f in d  jo y  in  i t s e l f ?

I t  i s  known what would have been th e  o r b i t  o f  th e  f i f t h  

s a t e l l i t e  o f  S atu rn  i f  th e  sun had been sm a lle r  th an  i t  i s .  I t  

i s  n o t known why a l l  e d i f ic e s  m ust have a pyram idal form , nor why 

th e  so u l i s  p leased  in  c o n s id e rin g  a column th a t  i s  in  ex ac t pro­

p o r t io n .  I  propose th e se  two problem s a f t e r  having re so lv e d  them 

w ith  s e v e ra l  o th e rs  o f th e  same ty p e .  One should  n o t th in k  t h a t  I  

seek e x p la n a tio n s  based on a n a lo g ie s  such as th o se  w ith  which a rc h i­

t e c t s  a re  c o n te n t . The m echan ical a c t io n  th a t  d ec id e s  th e  s e n t i ­

ment o f  th e  so u l i s  re o u ire d . By exam ining th e  o th e r  senses a f t e r  

t h a t  o f  s ig h t ,  one would connect th e  s e n s a tio n s  to  each o th e r  by 

means o f  th e  o rd e r o f t r u t h .  One would le a d  th e  mind w ith  lu c id i ty  

from th e  g ra n d e s t id e a s  to  th e  s e n tim e n ts .

I  have added to  t h i s  work an exam ination  o f t h a t  which Mr. 

Rameau has p u b lish ed  under th e  t i t l e  o f D em onstration o f  th e

(xv)
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P r in c ip le  o f Harmony. Do n o t im agine th a t  I  p re te n d  to  judge t h i s  

v e ry  s k i l l f u l  m u sic ian . Very f a r  from t h i s  p resum ption , I  have 

compared what he has seen w ith  th e  m echanical and p r im it iv e  p r in ­

c ip le  f o r  which he has n o t searched . To d e s ir e  to  d e p re ca te  him 

would be to  la c k  s e n s i b i l i t y ;  to  have no s e n s i b i l i t y  would be to  

acknowledge o n e se lf  in c ap a b le  o f judg ing  him.
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NEW DISCOVERY 

OF THE PRINCIPLE OF 

HARMONY,

With an Exam ination o f That Which

Mr. Rameau Has P u b lish ed  Under th e  T i t l e  o f 

D em onstration o f  T his P r in c ip le .

I t  i s  known th a t  when a s in g le  s t r in g  v ib r a te s  o r  when a 

s in g le  p ip e  re s o n a te s , th e  p r in c ip a l  sound causes o th e r  sounds to  

a r i s e  in  th e  passage i t  makes in  th e  a i r  in  o rd e r t o  re a ch  ou r 

e a r s .  T his sound th a t  was b e lie v ed  to  be a lone  fu n iq u e l i s  heard  

to  be accom panied c o n s ta n tly  by i t s  tw e lf th  and se v e n te e n th , th a t  

i s  to  say , by sounds th a t  a re  c a l le d  th e  harm onics o f th e  funda­

m en ta l. T h is  i s  an ex p erim en ta l t r u t h  t h a t  i s  e a s i ly  p roved . In  

a q u ie t  p la c e ,  du ring  th e  s i le n c e  o f  th e  n ig h t ,  p lu ck  a h a rp s ich o rd  

s t r i n g ,  o r  re so n a te  an organ p ip e . De a t te n t iv e  to  th e  co n clu sio n  

o f th e  sound. You w i l l  h e a r  d i s t i n c t l y  some h igh  sounds t h a t  a re  

u n i te d  to  th e  fundam ental, and th a t  do n o t have enough fo rc e  to  be 

d is t in g u is h a b le  in  t h e i r  o r ig in s .  These h igh and harm onic sounds 

a re  th e  o c tav e  of th e  f i f t h  and th e  double oc tave  o f  th e  m ajor 

t h i r d  o f  th e  p r in c ip a l  sound. A s in g le  sound c o n s ta n tly  produces 

two o th e r s .

The harm onics have been known f o r  a very  lo n g  tim e . A ris ­

t o t l e  spoke o f them, s in ce  he wondered why sounds become h ig h e r

106

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



1
w h ile  f in i s h in g .  M essrs. Sauveur and M airan have a lso  d i s t i n ­

gu ished  th e  harm onics from th e  p r in c ip a l  sound, and t h i s  has p ro -
Vet

v id ed  them w ith  e x p la n a tio n s  f o r  s e v e ra l  phenomena. F in a l ly ,  Mr. 

Rameau says t h a t  he f in d s  in  th e  harm onics th e  p r in c ip le  o f  h a r ­

mony, which i s  th e  o b je c t  o f our re s e a rc h .

This le a rn e d  m usic ian  searched  f o r  th e  most n a tu r a l  i n t e r ­

v a ls  o f  sounds. A f te r  having produced a sound, one can choose, 

among an i n f i n i t y  o f  o th e r s ,  an o th e r which i s  d e s ire d  to  succeed 

th e  f i r s t .  But among t h i s  i n f i n i t y  th e re  a re  d o u b tle s s ly  some 

th a t  a re  found in  th e  course o f good m usic. T h ere fo re  i t  was a 

m a tte r  o f knowing which sounds must be g iv en  p re fe re n c e . Mr.

Rameau c o n su lted  h is  e a r s .  He a ttem p ted  some m elod ies [nuances] 

and found c e r ta in  p a ssag es  th a t  seemed to  him th e  most n a tu r a l .

But beyond th e  f a c t  t h a t  th ey  a re  n o t so , t h i s  manner o f d ec id in g  

th e  q u e s tio n  i s  f a u l t y .  E ducation  shapes our e a r s .  I t  makes them 

ta k e  one form, and h a b i tu a te s  u s  to  c e r ta in  sen tim en ts  th a t  must 

seem th e  most e s s e n t i a l  to  our b e in g , b u t which a re  so only  by 

chance .^

I t  i s  a q u e s tio n , however, o f f in d in g  a f ix e d ,  in v a r ia b le  

and n e ce ssa ry  r u l e .  Mr. Rameau w ishes to  p e n e tr a te  th e  f i r s t  p r in ­

c ip le s  o f h is  a r t .  He l i s t e n s  to  a sound, h ea rs  i t s  harm onics. 

Im m ediately he goes on to  say th a t  th e  tw e lf th  and th e  sev en teen th

1
See th e  c i t a t i o n  to  G reen’ s d i s s e r t a t i o n  on p . 5 above.

2
These a re  Rameau’ s argum ents f o r  abandoning th e  p rocedu re  

m entioned.
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must be th e  most p e r f e c t  i n t e r v a l s .  Moreover} th e se  th re e  sounds 

form a p r im it iv e  chord from which a l l  th e  r u le s  o f m u sica l a r t  

must fo llo w — th o se  o f melody, o f  accompaniment, a l l  must conform 

to  t h i s  o r ig in .  A ll must be reduced  to  i t .  That i s  th e  th r u s t  

o f h is  d em o n stra tio n . He wants to  f in d  a l l  th e  sen tim en ts  s u b je c t 

to  music in  th e  com binations o f th e  harm onics o f a s in g le  sound.

S ince Mr. Rameau wants to  f in d  a l l  th e  p re c e p ts  o f  com­

p o s i t io n  in  th e  chord formed by th e  harm onics, i t  i s  n e ce ssa ry , 

b e fo re  s tu d y in g  t h i s  chord in  i t s  com binations, to  re s e a rc h  i t s  

fo rm atio n  and e ssen ce . What i s  th e  cause o f th e se  fe e b le  sounds 

t h a t  alw ays accompany th e  p r in c ip a l  sound? Are n o t th e s e  sounds 

p ro d u c ts  o f our im ag ina tion?  I s  n o t th e re  a t r a p  t h a t  d is g u is e s  

th e  e s s e n t i a l  source? In  w anting to  employ th e  term  d e m o n stra tio n , 

why h a s n 't  Mr. Rameau r a is e d  th e se  doubts?

A ir i s  composed o f segm ents o f d i f f e r e n t  s p r in g in e s s  [ d i f -  

f e r e n t  r e s s o r t l .  Thus, i t  i s  dem onstrated  t h a t  w hatever m ight be 

th e  v io le n c e  o f a blow which p u ts  a sp rin g  o f  a i r  [~un r e s s o r t l  in  

m otion, i t  has ex p lo sio n s  o f eq u al d u ra t io n  ( i . e . ,  t h i s  sp r in g  

com presses and expands in  an eq u al t im e ) . The s in g le  d if f e r e n c e  

i s  t h a t  when th e  blow i s  s tro n g e r , th e  sp rin g  i s  co n seq u en tly  more

1
The q u a l i ty  o f a i r ,  r e s s o r t ,  can be t r a n s la t e d  a s  sp r in g ­

in e s s  o r  e l a s t i c i t y .  (The OED c i t e s  R obert B o y le 's  u se  o f  th e  
p h ra se  " sp r in g  o f  th e  a ir."* ) But E steve  a ls o  w r ite s  o f  un r e s s o r t  
o f a i r  w ith  a  meaning v e ry  c lo se  to  t h a t  o f  Rameau's p a r t i c u le s  o f 
a i r  m entioned in  th e  Harmonic G en era tio n  (pp . 3 -4 ) .  S ince o th e r  
term s were a v a i la b le  to E s t e v e ,  I  am assuming he w ished to  empha­
s iz e  a c e r ta in  q u a l i ty .  T h e re fo re , I  have t r a n s la te d  r e s s o r t  as 
sp rin g  w ith  th e  u n d e rs tan d in g  t h a t  p a r t i c l e  i s  im p lied .
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a g i ta te d  though  th e  tim e fo r  opening and c lo s in g  rem ains th e  same. 

Thus a i r  i s  composed o f segments which when s tru c k  by w hatever 

k in d  o f blow w i l l  t ig h te n  and r e la x  t h e i r  sp r in g s  i n  a  tim e  in ­

t e r v a l  t h a t  n o th in g  can change. I t  i s  f u t i l e  to  augment o r  d im in ish  

th e  fo rc e  o f th e  blow— one could n o t change th e  tim e  t h a t  each 

sp rin g  m ust employ in  opening and c lo s in g .

Now when a sp r in g  i s  v ib r a t in g ,  when blows a re  re p e a tin g  

them selves in  th e  a i r  a t  a determ ined  i n t e r v a l ,  Ih e re  w i l l  be in  

th e  a i r  some segm ents t h a t  w i l l  have f in is h e d  t h e i r  v ib r a t io n s  a t  

th e  same tim e as  th e  s t r in g ;  th e re  w i l l  be , I  say , some sp rin g s  

t h a t  w i l l  alw ays be a id ed  in  t h e i r  movements, and th e r e  w i l l  be 

some t h a t  w i l l  co n tin u o u s ly  be s topped  fem pechesl. These l a s t ,  

n o t be ing  found in  th e  o rd e r o f th e  co n cu rrin g  movements, w i l l  be 

a g i ta te d  b u t f e e b ly .  They w i l l  n o t c a r ry  any sound, u n l ik e  th e  

others* which* c o n tin u o u s ly  s tru c k  a p p ro p r ia te ly ,  w i l l  have a con­

tin u o u s , u n ifo rm  movement. The l a t t e r  movements w i l l  be communi­

c a ted  to  s im i la r  segm ents, which, in  t h e i r  tu r n ,  w i l l  be a b le  to  

t ra n s m it them to  o th e r s .  In  t h i s  manner th e s e  sounds w i l l  d is ­

p e rse  in  th e  a i r .

These segm ents o f  a i r  th a t  a re  alw ays a id ed  in  t h e i r  move­

ments a r e ,  a t  f i r s t ,  th e  un ison  o r sp r in g s  whose v ib r a t io n s  a re  

p re c is e ly  o f  th e  same d u ra tio n  as  t h a t  o f th e  s t r i n g .  Next comes 

th e  o c tav e  o r sp r in g s  o f which two v ib r a t io n s  co rrespond  to  one 

o f th e  s t r i n g .  Then comes th e  tw e lf th ,  th e  o c tav e  o f  th e  f i f t h  

o f th e  fun d am en ta l, which makes th re e  p re c is e  v ib r a t io n s  w h ile  th e
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fundam ental makes one. There i s  y e t  th e  double octave o f th e  

fundam en ta l, t h a t  i s ,  th e  sp r in g s  t h a t  make fo u r  v ib ra t io n s  w hile  

th e  fundam ental makes one. There i s  a ls o  th e  m ajor t h i r d  o f  th e  

double  o c ta v e , which makes f iv e  v ib r a t io n s  w h ile  th e  fundam ental 

makes one. And f i n a l l y  th e re  i s  th e  double  octave  o f th e  f i f t h ,  

which makes s ix  v ib r a t io n s  in  th e  same in t e r v a l  o f tim e th a t  th e  

fundam ental makes one. The harm onic t h a t  comes a f t e r  t h a t  no lo n g e r 

f a l l s  in  th e  i n te r v a l s  o f  our s c a le ,  and i t  i s  p robab ly  n e ce ssa ry  

to  s to p  th e r e .

The harm onics a r e ,  th e r e f o r e ,  th e  o c tav e , th e  o c tav e  of 

th e  f i f t h ,  th e  double o c tav e  o f th e  m ajor t h i r d ,  th e  double octave  

o f th e  f i f t h .  Or, ta k in g  u t  a s  th e  fundam ental, th e  o rd e r o f  th e  

harm onics w i l l  be , i n  ascend ing  o rd e r , th e  o c tave  u t ,  s o l ,  u t ,  mi, 

s o l .  That i s  th e  e x p re ss io n  o f  a l l  th e  sp r in g s  which, in  moving 

more a u ic k ly  th a n  th e  p r in c ip a l  sound, a re  always a ided  in  t h e i r  

movements. They f i n i s h  t h e i r  v ib r a t io n s  p r e c is e ly  in  th e  same 

in s t a n t  th e y  re c e iv e  new im p re ss io n s . These harm onics a re  above 

th e  p r in c ip a l  sound. One can e a s i ly  be convinced t h a t  th ey  a re  n o t 

below i t ,  because  each o f  th e  sp rin g s  t h a t  moves more slow ly  th an  

th e  v ib r a t io n s  o f th e  s t r in g  cannot co rrespond  w ith  th e se  v ib ra t io n s  

These same v ib r a t io n s  come to  s t r i k e  th e  slow and s lu g g ish  sp rin g s  

w ith  a second blow w h ile  th e  slow sp r in g s  s t i l l  con tinue  t h e i r  f i r s t  

o s c i l l a t i o n .  In  th e  m iddle o f  t h e i r  movement in  one d i r e c t io n ,  th ey  

a re  d iv e r te d  by a d i r e c t io n  t h a t  c a r r ie s  them to  an o ther s id e .  Thus 

th rough  opposed d i r e c t io n s ,  th e  fo rc e s  a re  d estro y ed  [d n to u n n e s j.
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B ut, th e  s p r in g s  t h a t  make p re c is e ly  two, th r e e ,  fo u r , f iv e  and 

s ix  v ib r a t io n s  in  th e  same i n t e r v a l  o f tim e t h a t  th e  s t r i i g  makes 

one, a re  alw ays s tru c k  a t  th e  i n s t a n t  t h a t  th e y  a re  going to  r e ­

commence t h e i r  o s c i l l a t i o n .  For th e se  s p r in g s  th e  new im pression  

i s  e n t i r e ly  e f f ic a c io u s ;  i t  a id s  and renews a p p ro p r ia te ly  th e  power 

th a t  would soon be e n feeb led . These a re  th e  o n ly  sp rin g s  th a t  

v ib ra te  c o n t in u a l ly  and g iv e  th e  sounds t h a t  accompany th e  funda­

m en ta l.

However, i t  should n o t be sa id  t h a t  th e  sound which makes 

seven v ib r a t io n s  in  th e  same in t e r v a l  o f  tim e th a t  th e  fundam ental 

makes one must a ls o  be ranked among th e  harm onics: I  re p e a t ,  t h i s

sound does n o t f a l l  in  the  in t e r v a l s  o f our s c a le .  Yet i t  i s  s t i l l  

n ece ssa ry  to  a t te n d  to  the  f a c t  t h a t  w h ile  th e  sound i s  produced 

only  by an eq u a l and uniform  movement, th e  s p r in g s , which by means 

o f a f i r s t  im p ress io n  must make a la rg e  number o f  v ib ra t io n s  b e fo re  

re c e iv in g  a second blow, th e se  sp rin g s , I  say , w i l l  have no uniform  

e o u a li ty  in  t h e i r  movements. These sp rin g s  w i l l  be n e a r ly  a t  r e s t  

when th ey  w i l l  a g a in  be s tru c k , too  l a t e  in  t h e i r  b e h a lf ,  by th e  

fundam ental. The new blow w i l l  n o t serve to  a id  th e  con tinuous 

movement, b u t w i l l  r e tu r n  to  m otion th a t  which was weakened by th e  

tim e o f th e  p au se . These sp rin g s  w i l l  n o t c a r ry  any sounds.

The harm onic sounds th u s  have t h e i r  o r ig in  in  th e  movements 

o f th e  segm ents o f  th e  a i r ,  and b e s id e s  th e  two known to  Mr. Rameau, 

th e re  a re  s t i l l  th r e e  o th e rs  t h a t  the  e a r  knows how to  d i s t i n g u i s h . '

1
'Rameau, o f  co u rse , knew of a l l  th e  harm onics.
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This makes a t o t a l  o f f iv e  harm onics th a t  a re  n e c e s s a r i ly  found 

in  th e  m echanical a c tio n  o f  a l l  sound. Whether o r  n o t one i s  

a t t e n t iv e ,  w hether o r  n o t one d is t in g u is h e s  th e  harm onics i n  a 

sound, none escapes us and a l l  a re  c a r r ie d  to  th e  e a r  and r e f in e  

f a d o u c is s e n tl  th e  p r in c ip a l  im p ressio n  by means o f g ra d a tio n s .

When one b e lie v e s  he i s  h e a r in g  a s in g le  sound, he i s  dece iv ed .

I t  i s  above a l l  a m ix tu re  o f  sounds p laced  h arm o n ically — a n a tu r a l  

harmony.

Mr. Rameau, who has n o t gone back to  th e  cause o f h a r­

monics and who i s  c o n ten t w ith  h e a rin g  them, c o r r e c t ly  b e lie v e s  

them to  be e s s e n t ia l  to  a l l  sound. For i t  i s  ev id en t th a t  any 

movement w i l l  n o t be a b le  to  be t r a n s m itte d  to  our e a r  w ith o u t 

p a ss in g  through  th e  a i r ,  and s in ce  th e  passage o f th e  p r in c ip a l  

sound in  th e  a i r  produces harm onics, a l l  sound w i l l  have harm onics. 

Thus Mr. Rameau has s a id , "each  even t th a t  produced on my e a r  a 

com posite im pression  caused me to  h ea r sound." I  do n o t see w ith  

th e  same c l a r i t y  why he says in  th e  p reced in g  l i n e s ,  "each even t 

t h a t  produced on my e a r  an in d iv i s ib l e  and sim ple im p ressio n  caused
I

me to  h e a r n o is e ."  Because i f  a l l  sound by i t s  n a tu re  i s  never 

in d iv i s ib le ,  i f  th e  accompaniments a re  e s s e n t ia l  to  i t ,  why would 

n o is e , which i s  a p r in c ip a l  sound, be d ep riv ed  of accompaniment? 

Have n o t th e  harm onics been produced fo r  movement, f o r  th e  sonorous 

p ro p e rty ?  This movement, t h i s  sonorous p ro p e r ty , e x i s t s  in  n o is e .

1Cf. pp . 26-27 above (R, p . 12 ).
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Thus th e  harm onics must be found th e r e .  I f  th e  au th o r [Rameau] 

dem onstra tes  t h a t  th e  p r in c ip a l  sound c a l le d  n o ise  can co n tin u ­

ou sly  su p p ress  th e  harm onics t h a t  m ust'a lw ay s accompany i t ,  th en  

he would be a b le  to  conclude t h a t  "each  ev en t t h a t  p roduces on my 

e a r  an i n d iv i s ib l e  and sim ple im p ressio n  causes me to  h e a r n o is e ."

The harm onic sounds a re  d is t in g u is h e d  on ly  w ith  g re a t  

a t t e n t io n  and in  a p r in c ip a l  sound th a t  i s  a lo n e . In  a su cce ss io n  

o f s e v e ra l  sounds, in  a  con tinuous m elody, th e  most d e l ic a te  ea r  

does n o t d i s t in g u is h  them b e t t e r  th a n  th e  most u n p e rc ep tiv e  one.

But a lthough  th e s e  harm onics a re  n o t heard  d i s t i n c t l y ,  th e y  nev er­

th e le s s  do n o t e scape  sen tim en t. They a re  found in  th e  m echanical 

and n e ce ssa ry  a c t io n  o f sounds; th e y  e n te r  th e  e a r , e x c i te  i t s  - 

n e rv es  and produce in  each im p ressio n  t h i s  g ra d a tio n  o f f e e b le r  and 

h ig h e r sounds t h a t  i s  d is t in g u is h e d  o n ly  by th e  re fin em en t and 

melody o f  th e  sonorous movements. Thus, one must n o t say  as  Mr. 

Rameau has s a id ,  " I  r e a l iz e d  t h a t  th e s e  harm onic sounds were v e ry  

high  and f l e e t i n g ,  and th a t ,  co n seq u en tly , i t  would be n e ce ssa ry  

to  have an e a r  t h a t  would g rasp  them more d i s t i n c t l y  th a n  an e a r  

th a t  p e rc e iv e d  b u t two harm onics, o r  one which was a f f e c te d  by o n ly  

a s in g le  harm onic, o r  perhaps even one t h a t  re c e iv e d  no im p ressio n  

a t  a l l . "  In  th e  p r a c t ic e  o f music an e a r  d is t in g u is h e s  no h a r­

monics— a l l  a re  f l e e t i n g  to  th e  mind. But th e  sen tim en t lo s e s  

n o th in g ; i t  obeys th e  movements t h a t  develop  i t .  I t  must no lo n g e r

^P. 27 above (R, pp. 13 -1 4 ).
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be s a id  t h a t  " t h a t  i s  one of th e  so u rc e s  o f  th e  d if f e r e n c e  in  

s e n s i b i l i t y  to  m usic one n o t ic e s  amongst p eo p le . There a re  people  

f o r  whom music v/iH3 on ly  be n o is e .  There a re  th o s e  who w i l l  be 

a f fe c te d  only  by th e  fundam ental sound, f o r  whom a l l  th e  harm onics 

a re  l o s t . "  P eo p le , such as th o se  conceived  by th e  au th o r [Rameau], 

n e c e s s a r i ly  would have no n e rv es  t h a t  could be e x c ite d  by th e  a c t io n  

o f  th e  harm onics, s in c e  th e re  i s  o n ly  a  r e s is ta n c e  to  th e  h ig h e r  

movements in  th e  a c t io n  o f  th e  harm onics t h a t  could  p re v e n t th e  

harm onics’ e f f e c t .  From which one must conclude t h a t  in  o rd e r  to  

dem onstrate  t h a t  th e  la c k  o f s e n s i b i l i t y  comes i n  p a r t  from n o t 

d is t in g u is h in g  th e  harm onics, i t  would be n e ce ssa ry  to  e s t a b l i s h  

t h a t  th e  fo rc e  o f  i n e r t i a  of th e  e a r  i s  alw ays p ro p o r t io n a l  to  t h i s  

la c k  o f s e n s i b i l i t y ,  and th a t  th e  p eo p le  f o r  whom music i s  o n ly  

n o is e  have an in s e n s i t iv e  e a r  t h a t  does n o t p e rm it them to  d i s t i n ­

g u ish  th e  fe e b le  sounds. T his i s  n o t  so .

U n ti l  now, o n ly  th e  harm onics and t h e i r  o r ig in  in  th e  a i r  

have been known. I t  i s  a r e l a t io n s h ip  o f  correspondence fconvenance] 

and o f iso ch ro n ism  fiso ch ro n ism e] t h a t  has produced them. Does t h i s  

r e l a t i o n  s u f f ic e  to  make them th e  m ost p e r f e c t?  T his i s  what Mr. 

Rameau has n o t wanted to  fathom . He i s  c o n ten t to  say , ’n a tu re  

shows me a chord t h a t  n a tu re  i t s e l f  has form ed; t h a t  i s  th e  p rim ary  

p r in c ip le  to  which a l l  must be t r a c e d . ’ He has n o t dared  to  ask  o f 

t h i s  n a tu re :  th e  rea so n  fo r  th e  chord  t h a t  i t  in d ic a te d  to  him,

^P. 27 above (R, p . 1 4 ).
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when i t  bag an to  g iv e  r i s e  to  th e  chord , o r  what law s i t  fo llow ed

in  th e  c h o rd 's  fo rm a tio n . He has n o t asked w hether he heard  th e

chord as  i t  was, i f  h i s  im a g in a tio n  had n o t changed i t ,  and f i n a l l y  

i f  i t  had n o t been an i l l u s i o n .  In  d ec id in g  by means o f an in d i­

c a tio n , Mr. Rameau o n ly  im agined to  draw from th e  com binations 

o f th e  harm onics th e  p re c e p ts  o f  m u sica l a r t .  L et u s  ag ree , f o r

an in s t a n t ,  w ith  a l l  t h a t  he s a y s . He w i l l  never be ab le  to  con­

c lude t h a t  he had g iv en  a d e m o n stra tio n . He e s ta b l is h e d  on ly  th a t  

h is  system  fu rn ish e d  s e v e ra l  j u s t  consequences.

Having gone back to  th e  cause o f  th e  harm onics, we found 

a t  l e a s t  f iv e  o f them, and i t  would seem t h a t  once some o f them 

are  ta k en  as  th e  so u rc e , th e re  would be an i d e n t i c a l  reaso n  f o r  

ta k in g  them a l l .  But Mr. Rameau, who knew o f o n ly  two o f them, 

d id  n o t speak o f  th e  o th e r  th r e e .  I t  i s  t r u e  t h a t  th a t  w i l l  n o t 

be an o b je c t io n  f o r  him , because he w i l l  n o t f a i l  to  say th a t  of 

th e  th r e e  harm onics o f  which I  have spoken, two a re  o c tav es  o f th e  

fundam ental and th e  l a s t  i s  th e  oc tav e  o f  th e  tw e l f th .  Thus 

[acco rd in g  to  Rameau], any sound i s  th e  same as i t s  o c tav e . There­

fo r e ,  th e se  th r e e  fo r g o t te n  harm onics a re  on ly  r e p e t i t i o n s  o f what 

i s  in  th e  ex p re ss io n  o f  th e  f i r s t  tw o; th e y  w i l l  n o t p ro v id e  fo r  

new com bina tions. I s  i t  n o t th u s  t h a t  he has argued about th e  two 

harm onics t h a t  he knew? These harm onics d id  n o t f u r n is h  u s e f u l  

com binations,- and he low ered  them to  th e  o c tav es  below in  o rd e r  to  

f in d  what he was lo o k in g  f o r ,  w h ile  th e  harm onics t h a t  he had fo r ­

g o tte n  a re  th e  o c tav e s  above.
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This law  by which Mr. Rameau has d o u b tle s s ly  a u th o riz e d  

h im se lf to  o v erlook  th e  harm onics o f which he has n o t spoken, t h i s  

law t h a t  he has used  in  re n d e rin g  th e  p r in c ip le  in d ic a te d  by na­

tu r e  more fecund , t h i s  law , I  say , t h a t  any sound i s  th e  same as  

i t s  o c tav e , had been observed  in  th e  p r a c t ic e  o f  m u sica l a r t .

Thus th e  m ix tu re  o f th e  p r in c ip a l  sounds and t h e i r  harm onics p ro ­

duces t h i s  same law . B efore app ly ing  th e  law to  th e  harm onics 

co n sid ered  a lo n e , we must be a ssu red , by means o f t h e o r e t i c a l  re a ­

sons, n o t on ly  t h a t  o c tav es  a re  always r e p l i c a t e s  in  th e  p r in c ip a l  

sounds [ i . e . ,  a s  experienced  in  p r a c t i c e ] ,  b u t a lso  th a t  th e y  would 

be so in  th e  harm onics co n sid ered  a lo n e .

As I  seek  o n ly  to  j u s t i f y  t h i s  g re a t  man, whom perhaps i t  

m ight have been th o u g h t I  wanted to  oppose, I  am going to  co n s id e r 

th e  a c t io n  o f a l l  th e  movements th a t  a re  found in  th e  in t e r v a l  o f 

th e  o c tav e . P erhaps we w i l l  f in d  th a t  Mr. Rameau has c o r r e c t ly  

a p p lie d  to  th e  harm onies th e  law th a t  he has observed  in  t h e i r  

com bination.

The in t e r v a l  o f th e  oc tave  i s  formed by two sounds. Each 

o f th e se  sounds has i t s  harm onics in  th e  same r a t i o  to  th e  p r in c ip a l  

sound. The lo w est sound has i t s  f i r s t  harm onic a t  th e  u n ison  o f 

th e  h ig h e s t  p r in c ip a l  sound. T his h igh  p r in c ip a l  sound, which form s 

th e  i n t e r v a l  o f  th e  o c tav e , re in fo r c e s  th e  f i r s t  harmonic o f  th e  

lo w est p r in c ip a l  sound, and could be reg a rd ed  m erely  as  b e t t e r  

develop ing  fm ieux d ev e lo p e r! t h i s  f i r s t  harm onic. W ith th e  second 

harm onic o f th e  lo w est p r in c ip a l  sound making th re e  v ib r a t io n s

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



w hile  th e  h ig h e s t  [ p r in c ip a l ]  sound i s  making two, th e  fundam ental 

sounds combat each o th e r  in  t h i s  harm onic . The movement t h a t  th e  

one produces i s  d estro y ed  by th e  o th e r .  This second harm onic has 

no con tinuous u n ifo rm ity  o f  movement; b e fo re  having  q u i te  f in is h e d  

i t s  v ib ra t io n s  i t  i s  in te r ru p te d . Thus i t  w i l l  n o t be c a r r ie d  to  

th e  e a r  and w i l l  be d es tro y ed . The t h i r d  harm onic o f th e  lo w est 

sound jo in s  w ith  th e  f i r s t  harmonic o f  th e  h ig h e s t  sound. Both 

make th e  same number o f v ib ra t io n s  in  th e  same in t e r v a l  o f  tim e .

In  co n tin u in g  th e se  c o n s id e ra tio n s  one f in d s  t h a t  th e  fo u r th  h a r­

monic o f th e  lo w est sound i s  d e s tro y ed  by th e  h ig h e s t  p r in c ip a l  

sound. The f i f t h  harmonic o f th e  lo w e st sound jo in s  w ith  th e

second harmonic o f  th e  h ig h e s t  sound. The t h i r d ,  fo u r th  and f i f t h
1

harm onics o f th e  h ig h e s t sound a re  a ls o  p re se rv e d . In  th e  in te r v a l  

o f th e  o c tav e , th e  f i r s t ,  th e  t h i r d  and th e  f i f t h  harm onics o f  th e  

low est sound a re  a id ed  by th e  h ig h e s t  p r in c ip a l  sound. This second 

sound [ i . e . ,  th e  o c tav e ] p re se rv e s  a l l  o f  i t s  harm onics.

S ince in  th e  in te r v a l  o f  th e  o c tav e  th e  h ig h e s t  p r in c ip a l  

sound p re se rv e s  a l l  i t s  harm onics, and s in ce  i t  can be reg ard ed  

as b e t t e r  develop ing  by means o f i t s  u n iso n  th e  f i r s t  harm onic o f 

th e  low est p r in c ip a l  sound, t h i s  i n t e r v a l  o f th e  o c tave  has th e  

same degree o f harmony as th e  m elodic o c tav e  [ l a  m elod iel .  The 

sound th a t  i s  added in  o rd e r to  form t h i s  i n t e r v a l  i s  p laced  upon

1
The th i r d ,  fo u r th  and f i f t h  harm onics o f th e  h ig h e s t  

sound a re  p re se rv e d , a p p a re n tly , b ecause  E steve  has t o t a l l y  d is ­
regarded  th e  harm onics above th e  f i f t h  harm onic o f th e  low er p r in ­
c ip a l  sound.

R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



[ i . e . ,  in  u n iso n  w ith ] th e  f i r s t  harmonic o f th e  fundam en ta l.

I t  p re se rv e s  a l l  i t s  harm onics as th e  fundam ental d id  when i t  was 

a lo n e . Thus th e  second p r in c ip a l  sound must n o t communicate move­

ments d i f f e r e n t  from th e  f i r s t .  They must b o th  a ro u se  n e a r ly  th e  

same id e a , and t h a t  i s  why t h i s  in t e r v a l  i s  b u t a r e p e t i t i o n .  Of 

uhe two [ p r in c ip a l ]  sounds t h a t  compose i t  one can be tak en  in ­

d i f f e r e n t ly  f o r  th e  o th e r .

The c o n f l ic t  o f th e  harm onics can re v e a l  t h i s  law in  th e  

p r in c ip a l  sounds: every  fundam ental i s  th e  same as  i t s  o c tav e .

I t  i s  t r u e  t h a t  i f  t h i s  law were e s s e n t ia l  to  every  sonorous move­

ment i t  would be found even more s tro n g ly  in  th e  p r in c ip a l  sounds 

accompanied by t h e i r  harm onics th a n  in  th e  harm onics co n sid e red  

a lo n e . But why a s s ig n  to  every unique sound t h i s  p ro p e r ty  o f  being  

th e  same as  i t s  oc tave?  The o n ly  p o s s ib le  rea so n  i s  t h a t  i t  i s  

observed  in  th e  p r a c t ic e  o f m usic. But in  th e  p r a c t ic e  o f music 

one has on ly  th e  com bination o f th e  p r in c ip a l  sounds w ith  th e  h a r ­

monics [and never th e  harm onics a lo n e ] . With th e  c o n f l i c t  o f th e  

harm onics capab le  o f producing  t h i s  law w ith o u t any [harm onics] 

in d iv id u a l ly  having i t ,  I  do n o t see th a t  one must adm it t h a t  

every  unique sound [ i . e . ,  e i th e r  p r in c ip a l  o r  harm onic] i s  th e  

same as i t s  o c ta v e .^

T herefo re  Mr. Rameau has in  no way proved th a t  th e  harm onics

1 vE steve  seems to  be acc e p tin g  th e  p r in c ip le  o f th e  id e n t i t y  
o f  o c tav es  w ith  re s p e c t  only  to  fundam ental sounds, and n o t to  
harmoni c s ound s .
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should  be confused  w ith  t h e i r  o c tav es  [w hich a re  a lso  harm on ics].

M oreover, s in c e  t h i s  p r in c ip le  i s  n o t on ly  supposed bu t a lso  la c k s

p r o b a b i l i ty ,  he [Rameau] could say , in  speak ing  o f th e  fundam en ta ls ,

" th u s  we confuse a l l  o c tav es  in  o rd e r  to  a id  o u rse lv e s  acco rd in g
1

to  ou r own n e e d s ."  But he had to  be c a r e fu l  in  app ly ing  to  th e  

harm onics th e  p ro p e r ty  th a t  t h e i r  com bination produced and th a t  

each in  p a r t i c u l a r  d id  n o t have. One must n o t low er th e se  han- 

monic sounds to  t h e i r  o c tav es  below , and conclude t h a t  he was 

alw ays w ith  th e  p r in c ip le  o f n a tu re . To say  th e  in t e r v a l  o f th e  

m ajor t h i r d  and o f th e  f i f t h  can be ta k en  f o r  th a t  o f th e  tw e lf th  

and th e  sev e n te en th  i s  to  d e p a r t from n a tu re .  These new in t e r v a l s  

cannot re p re s e n t  th e  harm onics. They a re  f a l s e  images o f t h a t  which 

n a tu re  has m erely  in d ic a te d .

I t  has a lre a d y  been proven th a t  th e  harm onics a re  on ly  

above th e  fundam en ta l. I f  th e  movements o f  th e  s t r in g s  a re  fo llow ed  

e x a c tly , th en  i t  would be r e c a l le d  th a t  th e  sound i s  produced n o t 

by th e  s t r i n g 's  v ib r a t io n  o r t r a n s f e r  b u t by th e  v ib r a t io n  o f im­

p e rc e p t ib le  segm ents. The sonorous movement does n o t beg in  when 

one a p p lie s  th e  movement o f v ib r a t io n ,  b u t when t h i s  v ib r a t io n  

r e tu r n s  upon i t s e l f .  I f  one combines th e s e  law s, one w i l l  always 

f in d  th a t  harm onics a re  above th e  p r in c ip a l  sound and never below . 

Mr. Rameau even seems to  ag ree  w ith  t h i s  when he says th a t  a f t e r

The o r ig i n a l ,  on p . 29 above (R, p . 1 ? ) , i s  as fo llo w s : 
A in s i neus confondons n a tu re lle m e n t to u te s  l e s  re p liq u e s  pour 
nous en a id e r  s e lo n  nos b e so in s . (Thus we n a tu r a l ly  confuse a l l  
r e p l i c a t e s  in  o rd e r  to  a id  o u rse lv e s  acco rd in g  to  our own n e e d s .)
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tu n in g  two s t r in g s  below th e  fundam ental, th e  one to  i t s  tw e lf th

and th e  o th e r  to  i t s  sev e n te en th , they  a re  b o th  d iv id e d  in  o rd e r
1

to  re p e a t th e  u n iso n  o f th e  fundam ental. The e n t i r e  sound o f

th e se  s t r in g s  was n o t heard— i t  was th e .so u n d  ^ f  th e  t h i r d  o f one,

and th e  f i f t h  o f  th e  o th e r .  What Mr. Rameau observed  of two s t r in g s

i s  even o b serv ab le  o f s e v e ra l  o th e rs  o f d i f f e r e n t  le n g th , as Mr.

Sauveur observed  and dem onstrated  in  th e  Memoirs o f  th e  Royal
2

Academy o f  S c ie n c e s . The sonorous b o d ies  tu n ed  below th e  funda­

m ental a re  c o n s ta n tly  d iv id e d  in  o rd e r to  re n d e r th e  u n iso n  o f t h i s  

same fundam ental, b u t o n ly  when they  can do i t  e x a c t ly .  I  r e p e a t ,  

th e se  sonorous b o d ie s  tu n ed  below th e  fundam ental cannot v ib ra te  

in  t h e i r  e n t i r e ty .  They must be d iv id ed  in  o rd e r  to  re n d e r th e  

u n ison  o f  t h i s  same fundam ental, which, co n seq u en tly , does n o t 

have any harm onics below .

The d iv id in g  c h a r a c t e r i s t i c  o f  s t r in g s  i s  n o t p e c u l ia r  to  

th o se  t h a t  a re  tu n ed  to  th e  tw e lf th  and th e  se v e n te en th  below th e  

p r in c ip a l  sound. A lso , th e  l a t t e r  do n o t v ib r a te  in  t h e i r  e n t i r e ty  

because th e y  o n ly  re p e a t  th e  u n iso n . Mr. Rameau has concluded, 

however, t h a t  th e  sounds t h a t  th e se  s t r in g s  can produce in  t h e i r  

e n t i r e ty  (o r  th e  tw e l f th  and th e  sev en teen th  below th e  fundam ental) 

a re  harm onics in d ic a te d  by n a tu re  as being  th e  dem onstrated  p r in ­

c ip le  o f harmony. He im p lie s  th a t  t h i s  experim ent g iv e s  to  him

^See pp. 30-31 above (R, p . 2 1 ).
2

Green, in  th e  d i s s e r t a t i o n  m entioned on p . 5 above, g iv e s  
s p e c i f ic  c i t a t i o n s  to  S a u v e u r 's  works.
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th e  same in t e r v a l s  below th e  fundam ental t h a t  he had heard  above 

i t .  But b e s id e s  th e  f a c t  th e se  in te r v a l s  a re  n o t unique in  t h i s  

manner, th e y  s t i l l  have no r e la t io n s h ip  to  what has been concluded .

A f te r  having ad m itted  th e se  new harm onics, Mr. Rameau 

b ro u g h t them n e a re r  th e  fundam ental by r a i s in g  them to  t h e i r  oc­

ta v e s .  He took  from them re p re s e n ta t io n s ,  f a l s e  im ages, j u s t  as 

he dem onstrated  a t  th e  occasio n  o f th e  harm onics heard  above th e  

fundam ental, which th e  au th o r [Rameau] had low ered to  t h e i r  o c ta v e s . 

And s in c e  i t  has been concluded th a t  to  low er th e  t r u e  harm onics 

to  t h e i r  o c tav es  i s  to  d e p a r t from th e  p r in c ip le  o f n a tu re ,  how 

t r u e  i s  t h i s  consequence when th e  f a l s e  harm onics a re  r a i s e d .  A ll 

th e  same, Mr. Rameau would l i k e  to  m a in ta in , th ro u g h  th e  a u th o r i ty  

a cq u ired  by h is  g en iu s  and t a s t e ,  t h a t  one can change th e  o c tav e s  

o f  th e  harm onics w ith o u t ceasing  to  fo llo w  th e  p r in c ip le  o f  harmony. 

I f  he r e f le c te d  upon i t ,  he would n ev er say  t h a t  th e  i n t e r v a l s  

below th e  fundam ental a re  in d ic a te d  by n a tu re  and d isco v e red  th ro u g h  

experim en t. Let u s  g ra n t him th e  i n t e r v a l s  o f  th e  m ajor t h i r d  and 

th e  f i f t h  as th e  f i r s t  consequence o f th o se  o f  th e  sev e n te en th  and 

th e  tw e lf th ;  bu t i t  would be u n f a i r  to  him to  want to  excuse s im i la r  

in t e r v a l s  t h a t  he p la c e s  below th e  fundam en ta l. A s u p p o s itio n  i s  

n e c e ssa ry  in  o rd e r  to  advance th e  fo rm er; to  m a in ta in  th e  l a t t e r  

would re q u ire  th e  adm ission  o f a p re v io u s ly  dem onstra ted  fa lse h o o d . 

B ecause, f i n a l l y ,  i f  th e re  i s  an i n f i n i t y  o f sonorous b o d ies  t h a t  

r e p e a t  th e  u n iso n  o f th e  fundam ental in  t h e i r  segm ents, must I  

choose some o f th e se  b o d ies  as  th e  r e p r e s e n ta t io n  o f  th e  sound t h a t
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th ey  can b u t do n o t ren d e r?  Would t h a t  be r a t io n a l?  Would th a t  

be a dem onstra tion?

In  combining th e  in t e r v a l s  o f th e  m ajor th i r d  and th e  f i f t h  

above th e  fundam ental w ith  s im i la r  ones below, Mr. Rameau deduced 

s e v e ra l  r u le s  o f com position  and p r a c t ic e .  These consequences 

conclude h i s  work.

But when, in  s p i te  o f  th e  o b s c u r i ty  o f th e  com binations, 

one would ag ree  t h a t  Mr. Rameau .tas fo llow ed  a s e r ie s  o f  t r u t h s  

w ith  l u c id i ty  and r ig o r ,  t h i s  g r a tu i to u s  su p p o sitio n  would be ab le  

to  j u s t i f y  h is  system ; however, w hatever scope th e  a u th o r g iv e s  

h is  system , we would n ev er know how to  e s ta b l i s h  th e  d em o n stra tio n  

o f th e  p r in c ip le  o f  harmony. T his same su p p o s itio n  i s  found in  

th e  a r t  o f  ap p ly ing  th e  p r in c ip le  and o f drawing consequences. In  

i t s  g r e a te s t  e x te n t i t  would be used to  draw j u s t  consequences 

from a p r in c ip le  t h a t  i s  n e i th e r  dem onstrated  no r could be tak en  

as an axiom.

None o f th e  fo llo w in g  a re  dem onstrated  and must be adm itted  

on ly  as  in g e n io u s ly  found h y p o th eses: th e  harm onics t h a t  Mr.

Rameau s a id  a re  n o t found in  n o is e ;  th e  harm onics th a t  he s a id  a re  

n o t heard  by th o se  who do n o t have a s e n s i b i l i t y  fo r  m usic; th e  

two harm onics t h a t  he had heard  and low ered to  t h e i r  o c ta v e s ; 

s im ila r  harm onics below th e  fundam ental; and f i n a l l y  th e  combina­

t io n s  o f th e  two l a t t e r  su p p o s it io n s . Mr. Rameau's work, o r  r a th e r  

h is  o p in io n , i s  t h a t  th e  chord c a l le d  p e r f e c t  i s  th e  most ag re ea b le  

o f a l l  th e  chords, and t h a t  th e  chord, be ing  p laced  above o r  below
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th e  same sound, fu rn is h e s  by i t s  com binations s e v e ra l  ru le s  o f 

p r a c t ic e  and com position— t h a t  i s  a l l .

The a u th o r [Rameau] w i l l  acknowledge th a t  in  w anting to  go 

f u r th e r  he g iv e s  on ly  in d ic a t io n s  in  p la c e  o f p ro o fs . And how 

im p o rtan t to  him a re  th e  harm onics t h a t  accompany th e  p r in c ip a l  

sound, i f  he ta k e s  them where th e y  e x i s t  and where th e y  do n o t, 

and i f  he employs o n ly  t h e i r  f a l s e  r e p re s e n ta t io n s ?  These p r in ­

c ip le s  a re  g iv en  by n a tu re  o n ly  in  a rem ote fa sh io n . One could 

have th e  analogy observed  w ith o u t re n d e rin g  i t  n e ce ssa ry  and im­

m ed ia te . There i s  no d em o n stra tio n  h e re .

I f  Mr. Rameau w anted to  f in d  th e  t r u e  p r in c ip le  o f harmony, 

he should have gone f u r t h e r  and searched  f o r  why c e r ta in  sounds 

a re  u n ite d  and produce a g re e a b le  s e n s a t io n s , and why o th e rs  con­

f l i c t  and a re  d is a g re e a b le .  T his i s  what must be reg a rd ed  as  th e  

elem ents o f th e  th e o ry  o f  th e  sonorous sen tim en t. I s  i t  n o t more 

f i t t i n g  to  d ec id e  in  t h i s  manner th an  to  say : I  have heard  f ix e d

and in v a r ia b le  i n t e r v a l s ,  th e y  must th e r e f o r e  be th e  p r in c ip le s  

o f  harmony? Not s e a rc h in g  f o r  th e  cause , th e  essence  o f th e se  

i n t e r v a l s ,  combining t h e i r  te rm s , ta k in g  each com bination as p re ­

c e p t, ju s t i f y in g  th e  p r in c ip le  by th e  t r u t h  o f th e se  p re c e p ts— 

th e s e  a re  n o t in  th e  n a tu re  o f  d em o n stra tio n .

D esca rte s  has s a id ,  th e  sou l e a s i ly  judges th e  sim ple 

r a t i o s ,  and th ey  must be a g re e a b le  to  i t .  The consonances a re  

produced by sim ple r a t i o s ,  th u s  th ey  w i l l  be good in t e r v a l s .  Com­

p le t e ly  to  th e  c o n tra ry , th e  te rm s o f th e  r a t i o s  t h a t  exp ress  th e
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d isso n an ces  a re  d i f f i c u l t  to  compare; th e  so u l i s  n o t p le ase d  w ith  

them* i t  has a d is a g re e a b le  sen tim en t. Thus i t  i s  an o p e ra tio n  

o f th e  mind th a t  D e sc a r te s  has tak en  as th e  p r in c ip le  o f th e  

sen tim en t o f harmony. He h as  reduced t h i s  sen tim en t to  a com­

p a ra t iv e  judgm ent. I  would even be ab le  to  oppose t h i s  o p in io n  

h e re , b u t I  am anxious to  e s t a b l i s h  th e  t r u t h .

An in t e r v a l  i s  formed o f s e v e ra l  sounds; each o f  th e se  

sounds c a r r ie s  i t s  harm onics, and, a t  th e  f i r s t  i n s t a n t ,  th e re  i s  

a t o t a l i t y  o f  im p ress io n  t h a t  must be m easured. T h is  c o n f l i c t  o f 

th e  harm onics has a lre a d y  been co n sid ered  in  th e  i n t e r v a l  o f  th e  

o c tav e . We have seen  t h a t  in  t h i s  in te r v a l ,  th e  f i r s t ,  th e  th i r d ,  

and th e  f i f t h  harm onics o f  th e  low est sound a re  a id ed  by th e  h ig h e s t 

p r in c ip a l  sound, and t h a t  t h i s  second sound p re s e rv e s  a l l  o f  i t s  

harm onics. I  c o n s id e r  a l l  th e  consonances s im i la r ly ,  and I  have 

c a lc u la te d  th e re b y  a t a b le  in  which t h e i r  harm onics a re  found. By 

a sim ple in s p e c tio n  o f t h i s  t a b l e ,  one w i l l  be a b le  to  know th o se  

harm onics th a t  a re  p re se rv e d  o r d e s tro y ed . The lo w e s t p r in c ip a l  

sound u t  i s  exp ressed  in  th e  ta b le  by th e  number one, o r  r a th e r  

t h i s  sound makes one v ib r a t io n  w hile  th e  harm onics UT, SOL, e tc .  

make 2 , 3 , e tc .  v ib r a t io n s .
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The first vertical column of this table contains the name 

of the consonant' intervals. In the second column these intervals 

are expressed by the names of notes that represent them. When 

some interval, always in relation to ut, has not fallen into the 

just diatonic, it has been expressed by the number of its vibra­

tions. Thus the minor sixth found in the table between sol and
O

la is expressed by (l /5)» because that is the number of vibra­

tions that the highest sound of this interval makes while the 

lowest ut makes one -vibration.

In the first horizontal column opposite the fundamental 

ut I have placed in order all the harmonics, and each of these 

is at the head of a horizontal [i.e., vertical] column. The har­

monics of all the consonant intervals are found placed in order 

in these columns. When the harmonics of the sounds that form con­

sonant intervals with ut correspond with the harmonics of this same 

ut, I have written them in large characters and in the column where 

the same harmonic of the fundamental is found. If these harmonics 

fell in the just diatonic, without being the same as those of the 

fundamental, I have written them off to the side and with the 

names of notes that express them [in small characters]. But if 

these harmonics fell neither upon the harmonics of the lowest 

principal sound nor in the just diatonic, I have written them as 

the number of their vibrations.^

It should be noted that the fundamental of the second

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



With this table thus constructed, one sees in an instant 

the harmonics in the different consonances, that are either pre­

served f se conserventl or destroyed fse detruisentl. In the oc­

tave, the .highest principal sound preserves all its harmonics.

In the fifth, its second and its fourth harmonics are destroyed.

In the fourth, its first, third and fourth harmonics are destroyed. 

Those are the perfect consonances. In the imperfect consonances, 

there remains preserved but one harmonic for each, except for the 

major sixth which has two.

By means of this table one sees that the interval of the 

octave preserves nearly all' of its harmonics; that of the fifth 

carries but three; that of the fourth only two; that of the im­

perfect consonances carries only one. But that of the major sixth 

preserves two, MI and the octave of MI, while the fourth carries 

UT and its octave. By means of the following table, one can be 

convinced that the dissonances do not preserve any harmonics; 

that only the major seventh preserves its fourth harmonic, which 

is the RE of the third octave, inferior to all the harmonics of 

the consonances.

horizontal column (the octave) is repeated in the third vertical 
column. All the other fundamentals are in the second vertical 
column, and all of the correspondences are with respect to the 
first .fundamental ut.
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We have a lre a d y  seen  th a t  th e  im p ressio n  which seems 

s im p le s t i s  m u l t ip l ie d  in  i t s  harm onics, and th a t  a lth o u g h  one does 

n o t a t  f i r s t  d i s t in g u is h  a com posite sound in  a s in g le  sound t h i s  

i s  b u t an a p p a ren t s im p l ic i ty .  The s im p le s t sen tim en t i s  th e r e f o r e  

composed o f im p re ss io n s  o f  d i f f e r e n t  fo rc e  which r e f in e  [ad o u - 

c is s e n t ]  th e  p r in c ip a l  im p ress io n  by means o f  g ra d a tio n s . T h is 

i s  o th e rw ise  in  th e  d i f f e r e n t  i n t e r v a l s ;  a l l  th e  sounds do n o t c a r ry  

t h e i r  harm onics, some a re  d e s tro y ed  m u tu a lly . But what i s  c o n s ta n t 

i s  t h a t  th e  most p e r f e c t  consonances p re se rv e  th e  most harm onics 

and th a t  th e  d is so n a n c e s  lo s e  a l l  o f  them.

The p rim ary  blow , th e  in s ta n ta n e o u s  im p ress io n  fo rc e d  by 

th e  d i f f e r e n t  i n t e r v a l s ,  i s  n o t always th e  same. When one h e a rs  

a consonance, a t  th e  same i n s t a n t  one a lso  h e a rs  harm onics in  p ro ­

p o r t io n  to  th e  p e r f e c t io n  o f t h i s  same consonance. But when we 

a re  made to  h e a r i n t e r v a l s  c a l le d  d is so n a n t, th e re  a re  no lo n g e r  

any harm onics. Only th e  fundam ental sounds denuded o f t h e i r  n a tu r a l  

accompaniments rem ain . That i s ,  th e r e f o r e ,  an e s s e n t i a l  and d i s ­

t i n c t i v e  c h a ra c te r  in  th e  in s ta n ta n e o u s  and m echanical a c t io n  o f 

th e  i n t e r v a l s .  There o n ly  rem ains to  be seen  i f  t h i s  d if f e r e n c e  

can g iv e  th e  d i f f e r e n c e  o f  th e  degree  o f harmony o f  th e  i n t e r v a l s .

S ince every  sound c a r r ie s  w ith  i t s e l f  i t s  harm onics, o r  

r a th e r  i t s  accom panim ent, t h i s  same accompaniment i s  in  th e  o rd e r  

o f our e a r s .  There i s  i n  th e  s im p le s t sound a g ra d a tio n  o f sounds— 

sounds t h a t  a re  f e e b le r  and h ig h e r , which r e f in e  by means o f  nuances 

th e  p r in c ip a l  sound, and make th e  p r in c ip a l  sound lo s e  th e  h ig h e s t
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sound most q u ic k ly . That i s  what a sound i s ;  th e  accompaniment i s  

e s s e n t i a l  to  i t  and makes i t  sweet Fdouceur 1 and m elodious. Thus 

every tim e  t h a t  t h i s  re finem en t fa d o u c is se m e n tl, t h i s  accompani­

ment, o r  r a th e r  th e  harm onics a re  re in fo r c e d  and b e t t e r  developed, 

th e  sounds w i l l  be more melodious., th e  nuances b e t t e r  s u s ta in e d .

I t  i s  a p e r f e c t io n ,  and th e  so u l must be s e n s i t iv e  to  i t .  That 

i s  why th e  consonant in te r v a ls  a re  a g re e a b le . The more th e  har­

monics a re  d e s tro y e d , th e  l e s s  th e  s o u l w i l l  be s a t i s f i e d  w ith  

th e se  i n t e r v a l s ;  th e s e  a re  th e  im p e rfe c t consonances. F in a l ly ,  

when no harm onic i s  p re se rv e d , th e  sounds w i l l  be d ep rived  o f t h e i r  

re fin em en t and t h e i r  m elod iousness; th e y  w i l l  be h a rsh  as  i f  ema­

c ia te d .  The so u l w i l l  re fu se  them; i t  w i l l  .sea rch  fo r  th e  r e f in e ­

ment t h a t  i t  had always found in  th e  [c o n so n an t]  sounds; and above 

a l l ,  by see in g  o n ly  a su s ta in e d  h a rsh n e s s , i t  w i l l  f e e l  a s e n t i ­

ment o f  in q u ie tu d e , d i s a g r e e a b i l i ty .  That i s  how one i s  n o t 

p le a se d  by th e  d is so n a n t i n te r v a l s .

W ithout w a itin g  f o r  th e  judgm ent o f  th e  so u l, th e  m echanical 

a c t io n  o f  th e  i n t e r v a l s  causes t h e i r  s e n s a t io n  to  be v a r ie d . That 

i s  what m ust have been sought b e fo re  hav ing  re c o u rse  to  th e  re ­

f l e c t i v e  se n tim e n t. I t  was n e c e ssa ry  to  c a lc u la te  th e  movements 

and th e  fo r c e s  t h a t  can occasio n  and e s ta b l i s h  w ith  p re c is io n  

t h e i r  c o n s ta n t d i f f e r e n c e s .  T h e re fo re , one would have known th a t  

a consonance alw ays p re se rv e s  some harm onics; t h a t  th e  consonant 

harmony resem bles melody; th a t  i t  i s  m ere ly  a sp e c ie s  o f melody 

whose harm onics a re  re in fo rc e d ;  t h a t  th e  two m elodious p a r t s  of
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t h i s  consonant harmony a re  o f  th e  same s p e c ie s  in  t h e i r  p a r t i ­

c u la r i ty  and in  t h e i r  reu n io n . A ll i s  in  i t s  p la c e ;  n o th in g  i s  

s u r p r i s in g :  th e  new sound added in  o rd e r to  form th e  in te r v a l

does n o t cause th e  s t ru c tu re  o f th e  f i r s t  sound to  be l o s t ,  i t  

develops i t  f u r th e r .

Com pletely to  th e  c o n tra ry , th e  d isso n an ces  have l o s t  t h e i r  

harm onics. These i s o la te d  sounds a re  n o t a t  a l l  o f  th e  same genus 

as  melody. I t  i s  l i k e  a c o n tra d ic t io n  between th e  melody and th e  

new sound th a t  was added in  form ing th e  d is so n a n t harmony. The 

im p ressio n s  from such d issonance  cannot move th e  so u l w ith  p le a ­

su re . The so u l r e fu s e s  i t s e l f  to  a d ry  and tru n c a te d  movement 

which does n o t seem to  be in  th e  o rd e r o f n a tu re ,  and th e  d is so ­

nances a re  d is a g re e a b le .

Not on ly  i s  th e  c o n f l ic t  o f th e  harm onies th e  t r u e  p r in ­

c ip le  o f harmony, b u t i t  i s  even a p p ro p r ia te  t h a t  t h i s  i s  so . Be­

cause, i f ,  a s  D e sc a rte s  had th o u g h t, th e  sen tim en t o f harmony had 

been re g u la te d  by th e  mind, th en  a judgment o f  th e  mind would have 

been n e c e ssa ry  to  dec id e  what was ag reeab le  and what was n o t .  The 

sen tim en t would have been re g u la te d  by th a t  which i s  fo re ig n  to  i t  

and which on ly  te n d s  to  d e s tro y  i t ,  because th e s e  two f a c u l t i e s  

of th e  s o u l, mind and sen tim en t, can alm ost n ev e r m u tu a lly  agree 

and a s s i s t  each o th e r .  The sen tim en t th a t  i s  re g u la te d  by th e  mind 

does n o t have v iv a c i ty .  I f  th e  mind i s  r e g u la te d  by sen tim en t, 

i t  does n o t have p re c is io n .  Thus th e  mind must n o t be p laced  where 

sen tim en t should  b e . I t  would have a r r e s te d  and suspended th e
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v iv a c i ty  o f  sen tim en t. I  r e p e a t ,  sen tim ent has v iv a c i ty  o n ly  be­

cause th e  mind cannot govern i t ,  and i t  must n o t have th e  respon­

s i b i l i t y  o f  augmenting sen tim en t. Sentim ent must be re g u la te d  

only by sen tim en t. Very f a r  from having th e  mind h e a r , d i s t i n ­

g u ish , m easure and compare th e  movements of th e  sounds, i t  i s  ne­

cessa ry  to  fo r g e t ,  to  h id e  th e  movements from th e  mind, and even 

to  f a t ig u e  th e  mind in  case  i t  w anted to  p lace  i t s e l f  where one 

d id  n o t want i t .

Ind ep en d en tly  o f th e se  p rim ary  reaso n s, th e re  a re  y e t ex­

p e rie n c e s  t h a t  a re  a l l  o b je c t io n s  to  D e sc a r te s ' o p in io n . Because 

i f  th e  so u l d is t in g u is h e s  d isso n an ce  from consonance only  when i t  

i s  a t t e n t iv e  to  comparing th e  sounds, I  would r e a d i ly  ask  why th e  

sou l i s  n o t aware o f i t s e l f  in  t h i s  o p e ra tio n ?  And, i f  i t  i s  n o t 

f a m il ia r  w ith  th e  o p e ra tio n , why do you a t t r i b u t e  th e  o p e ra tio n  

to  i t ?  Has i t  n o t o f te n  happened to  you th a t  w ith  th e  mind occupied 

in  c o n s id e rin g  some o b je c t ,  you have been d i s t r a c te d  by th e  d is ­

ag reeab le  sen tim en t o f a d is so n a n t in te rv a l?  Do n o t say th a t  th e  

mind compared th e se  v ib ra t io n s  a t  th e  tim e. I t  was n o t fo llow ing  

th e  sounds. But i f  one was reduced  to  saying th a t  th e  so u l must 

w ait a lo n g e r tim e fo r  judg ing  th e  r a t i o  o f th e  sounds th a t  form 

d isso n an ces  th an  o f  th o se  t h a t  form consonances, one would s t i l l  

be in  e r r o r ,  s in ce  th e  minor t h i r d ,  th e  minor s ix th  and th e  minor 

seven th  have v ib ra t io n s  th a t  c o n jo in  a t  an equal i n t e r v a l  o f tim e . 

These th re e  i n t e r v a l s ,  very  d i f f e r e n t  in  degree o f harmony, would 

be equal by t h i s  p r in c ip le ,  w hich, th e re fo re ,  i s  proven f a l s e .
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That i s  d o u b tle s s ly  enough to  conclude t h a t  i t  i s  n o t th ro u g h  a 

r e f l e c t iv e  sen tim en t t h a t  th e re  a re  consonant and d is so n a n t in ­

t e r v a l s .  The p r in c ip le  o f  harmony i s  m echan ical, and, d o u b tle s s ly , 

th e  im p o s s ib i l i ty  o f t h i s  [ p r in c ip le ]  would have to  be dem onstrated  

b efo re  having re c o u rse  to  th e  [o th e r ]  p r in c ip le s  t h a t  have been 

g e n e ra lly  accep ted .

Mr. Sauveur had im agined an o th e r p r in c ip le  o f harmony.

Here a re  h is  words acco rd in g  to  Mr. F o n te n e lle :  " In  fo llo w in g

t h i s  id e a , one f in d s  t h a t  th e  in te r v a l s  whose b e a ts  [b a ttem en sl 

a re  n o t heard  a re  e x a c tly  th o se  t h a t  m usic ian s  co n sid e r consonances, 

and th a t  th o se  whose b e a ts  a re  heard  a re  th e  d isso n an ces ; and t h a t  

when an in te r v a l  i s  d is so n a n t in  a c e r ta in  o c tav e  and consonant 

in  a n o th e r , i t  i s  t h a t  i t  b e a ts  in  th e  one, and does n o t b e a t in  

th e  o th e r ."  In  o rd e r  to  u n d e rs tan d  th e se  b e a ts ,  h ere  i s  what th e  

same a u th o r says l a t e r :  "When one h e a rs  th e  tu n in g  o f th e  o rg an s ,

and when two p ip e s  t h a t  approach th e  u n iso n  sound to g e th e r ,  th e re  

a re  c e r ta in  in s ta n c e s  when th e  common sound t h a t  th ey  re n d e r i s  v e ry  

s tro n g , and th e se  in s ta n c e s  seem to  r e tu r n  in  equal i n t e r v a l s . "

These b e a ts  [b a ttem en s] a re  caused by th e  c o n ju n c tio n  o f th e  v i ­

b ra tio n s ... There, where th e  v ib ra t io n s  r e u n i te  and jo in  in  s t r ik in g  

th e  e a r  w ith  th e  same blow, one must h ea r a s tro n g e r  sound. This 

i s  what i s  dem onstra ted . This i s  what Mr. Sauveur had th o u g h t. But 

th e  consequence th a t  he drew does n o t seem to  me to  have th e  same 

degree o f c e r t i tu d e .

The oc tave  and th e  f i f t h  have t h e i r  b e a ts  a t  every  two
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v ib r a t io n s  o f  th e  fundam ental. The fo u r th  and th e  m ajor s ix th  have 

t h e i r  b e a ts  a t  every  th re e  v ib r a t io n s  o f th e  fundam en ta l. The minor 

t h i r d ,  th e  m inor s ix th  and th e  m inor seven th  have eq u a l u n d u la tio n s , 

t h a t  i s  to  say , in  an eq u a l i n t e r v a l  o f  tim e . The sw e llin g s  o f 

sounds, th e  sonorous u n d u la tio n s  a re  found, th e r e f o r e ,  a t  th e  same 

d is ta n c e s  in  i n t e r v a l s  t h a t  a re  v e ry  d i f f e r e n t  in  degree  o f harmony, 

as  a ls o  in  good and bad i n t e r v a l s .  They a re  n o t th e r e f o r e  th e  sou rce  

o f th e  d if f e r e n c e  o f th e se  same in t e r v a l s .

I  do n o t say th a t  th e  b e a ts  a re  com ple te ly  fo re ig n  to  th e  

sen tim en t o f harmony. They a re  found in  th e  i n t e r v a l s ,  b u t a re  

n o t t h e i r  prim ary  so u rce . W ithout c o n tra d ic t io n ,  t h e i r  a c t io n ,  

which i s  m echan ical, can e s t a b l i s h  a d if f e r e n c e  and augment the  

v a r ie ty  t h a t  we have a lre a d y  d isc o v e re d . I t  w i l l  be th e  same w ith  

th e  judgment o f th e  so u l, when th e  so u l i s  a t t e n t iv e  to  comparing 

th e  sounds. But i t  always rem ains c o n s ta n t t h a t  th e  e s s e n t i a l  and 

fundam ental d if f e r e n c e  o f th e  in t e r v a l s  i s  n e i th e r  th e  com binations 

g iv en  by Mr. Rameau, no r a sympathy, nor a judgment o f  th e  so u l, 

n o r a r e f l e c t i v e  sen tim en t, n o r the. v a r ie ty  o f  b e a ts .  T h is d i f f e r ­

ence i s  e s ta b l is h e d  by th e  m echanical a c t io n  o f th e  harm onics p re ­

served  in  th e  consonances and d e s tro y ed  in  th e  d is so n a n c es .

The End.
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