
 

MTO 12.3 Examples: Duffin, Just Intonation in Renaissance Theory and Practice 

(Note: audio, video, and other interactive examples are only available online) 

http://www.mtosmt.org/issues/mto.06.12.3/mto.06.12.3.duffin.php 
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Table 1. Renaissance Interval Ratios 

 



Table 2. Ratios and Cents 

 

 



Table 3. Common Microtonal Intervals of Just intonation 

Interval Example Ratio Cents  

diesis C -1ςD +1 2048:2025 19.55  

syntonic comma C0ςC+1 81:80 21.51  

diesis C0ςB 0 531441:524288 23.46  

Table 4. Just intervals with their sounds 

Interval Example Ratio Cents   

minimal semitone C0ςC -2 25:24 70.67   

minor semitone C0ςC -1 135:128 92.18   

major semitone C0ςD +1 16:15 111.73   

maximum semitone C0ςD +2 27:25 133.24   

minor tone C0ςD-1 10:9 182.40   

major tone C0ςD0 9:8 203.91   

minor third C0ςE +1 6:5 315.64   

major third C0ςE-1 5:4 386.31   

perfect fourth C0ςF0 4:3 498.04   

augmented fourth C0ςF -1 45:32 590.22   

diminished fifth C0ςG +1 64:45 609.78   

perfect fifth C0ςG0 3:2 701.96   

minor sixth C0ςA +1 8:5 813.69   

major sixth C0ςA-1 5:3 884.36   

minor seventh (lesser) C0ςB 0 16:9 996.09   

minor seventh (greater) C0ςB +1 9:5 1017.60   

major seventh C0ςB-1 15:8 1088.27   

octave C0ςC0 2:1 1200.00   



Example 1a. Benedettiôs first passage in his own version 

 

 

 

 

Figure 1.  

 

 

 

 

Example 1b. Benedettiôs first passage in various regular temperaments 

 

 

 

 



Plate 1. Benedettiôs two tuning puzzles, from Diversum, pp. 279, 280 

 

 

 

 

Example 1c. Benedettiôs first passage in a Blackwood version 

 

 

 

  



Example 1d. Benedettiôs first passage in Duffin version 1 

 

 

 

 

 

Example 1e. Benedettiôs first passage in Duffin version 2 

 

 

 

 

 

  



Example 2a. Benedettiôs second passage in his own version 

 

 

 

 

 

Example 2b. Benedettiôs second passage in Duffin version 

 

 

 

 

 

  



Example 3a. Roreôs Hellas, comment (ending) in Benedettiôs presumed version 

 

 

 

 

 

  



Example 3b. Roreôs Hellas, comment (ending) in Duffin version 

 

 

 

 

 

  



Example 4a. Lassoôs Ave regina caelorum excerpt in Blackwoodôs presumed ñJustò version 

 

 

 

 

 

Example 4b. Lassoôs Ave regina caelorum excerpt in Blackwoodôs own ñJustò version 

 

 

 

 

 

 



Example 4c. Blackwoodôs first Lasso example in Duffin version 

 

 

 

 

 

  



Example 5a. Blackwoodôs second Lasso example in his own version 

 

 

 

 

 

 

 

 



Example 5b. Blackwoodôs second Lasso example in Duffin version 

 

 

 

 

 

 

 

 



Example 6. Thomas Tallis, Lamentations of Jeremiah (end of the 1st part) 

 

 



Table 5. Problem Spots in the Exercises 

In the G Mode exercise, first of all, note that the C0 in the alto voice at 

chords 9ς10 is not pure in the A0 minor triad of chord 9 (to be pure, it 

ought to be at +1). However, since the C is tied over to chord 10 where it 

needs to be pure to the modal final of G0, I have placed it at 0 it to be pure 

to the G. Blackwood would probably have started it at +1 for chord 9 and 

then changed it to 0 at chord 10. 

 

In the C Mode exercise, at chords 16ς17, there is again a problem with the 

/ όƛƴ ǘƘŜ ǘŜƴƻǊ ǇŀǊǘύΦ ¢ƘŜ ! ƛǎ ƘŜƭŘ ƻǾŜǊ ǘƘŜ ōŀǎǎΩǎ 5Σ ǿƘƛƭŜ ǘƘŜ / ŀƴŘ 9 ŀǊŜ 

passing. The C should really be at +1 in order to be pure to both the A and 

the E, but it needs to be at 0 in the next chord to be pure to the G. Since 

chord 16 is dissonant anyway, the C is tolerable as a narrow minor third. 

 



A similar situation occurs at chord 24 in the D Mode exercise. The 

ǎƻǇǊŀƴƻΩǎ / ƛǎ ǎǳǎǇŜƴŘŜŘ ŀǘ Ҍм ŦǊƻƳ ǘƘŜ ǇǊŜǾƛƻǳǎ ŎƘƻǊŘΣ ŀƴŘ ǘƘŜ 9 ƛǎ 

passing. In order to be pure to the G in the bass and alto, the C should be 

at 0 and the E at -1. Given that as a suspension the C must be at +1, the E 

needs to stay at 0. The fact that the chord is a passing second inversion 

makes it less unpleasant. 

 

At chord 29, also in the D Mode exercise, the E, G , and B are all pure to 

one another approaching the cadence to A at chord 30, but the D should 

technically be at +1 in order to be a pure minor third above the B. It must 

remain at 0 because it's tied over from chord 28, however, and in fact, the 

linear motion is preferable this way to the extremely wide semitone of D+1 

descending to C -1. In any case, D0 to G -1 is a better tritone than D+1 to G

-1, and since the D is also dissonant to the E, the impurity is not so 

noticeable. This does raise the question of what to do with dominant 

seventh chords when they occur in later music, since those same 

impurities will always be an issue. 

 


