Musical Scales  Chart (in Cent)
Scales  

Basic Pentatonic (very ancient)      1/1     27/32       4/3    101/64    16/9         2/1

(descending)                                      0         294       498      792       996       1200 cent value from tonic.     

(step size)                                             27/32     8/9      27/32      8/9        8/9

Celtic Pentatonic                             1/1       9/8       4/3       3/2       16/9        2/1

                                                         0        203.9   498.0   701.9    996.0     1200   cent value from tonic.

Pythagorean four note scale              1/1    3 /4     2 /3    1/2

Pythagorean five note scale               1/1     9/8     32/27    9/8   32/27   9/8

Pythagorean seven note                     1/1     8/9     27/32      3 /4      2/3    16/27    9/16     1 /2

(600BC)(step size)                                203.9    90.2    203.9  203.9   204     90.2      203.9  

(cents from tonic)                               0     203.9   294.1     498    701.9   905.9    996.1   1200 

“Pythagorean” Scale                          1/1     8/9      15/16      8/9       2/3          8/9       15/16     1/2                       

(step size in cents)                               203.9  111.74    203.9    182.4     203.9    111.73   182.4

(cents from tonic)                               0    203.9   315.64    519.55  701.95  905.87   1017.60  1200      

Cycle of Fifths Scale                         1/1     9/8       81/64     729/512    3 /2      27/16    243/128   2/1

(ascending)

Greater Perfect Scale(300 BC).  The Greek Philosopher and Mathematician, Euclid first described the Perfect System or Systema teleion.  See pages 46 and 47. 

Lesser Perfect Scale or systema teleion elatton  
Enharmonic Scale of Archytas          1/1      4/5     35/36     27/28    8/9    4/5     35/36      27/28

(380BC)(descending)(step size)              386     49          63        204    386    49         63

(cents from tonic)                               0       386      435       498       702   1088     1137     1200

(The followers of Boethius call this the Pythagorean in the 9th century also Henricus Grammateus claimed for his Pythagorean in 1547.  But Eratosthenes wins the naming rights, as he was first.)

Eratosthenes Diatonic                       1/1    8/9     8/9       243/256   8/9     8/9       8/9      243/256

 (230 BC) (step size in cents)                 204   204      90             204    204    204       90 

(cents from tonic)                               0     204   408         498       702      906       1110    1200

(change in cent from 12 equal)            0       +4     +8         -2          +2        +6         +10       0

Chromatic Scale of Didymus             1/1      5/6     24/25    15/16    8/9    5/6    24/25     15/16

(30 BC) (step size)                                 316     70        112      204    316     70        112  

(cents from tonic)                                0       316     386      498      702     1018   1088    1200

Ptolemy’s Diatonic Syntonon            1/1    9/10    8/9      15/16      8/9      9/10     8/9      15/16

 (140 AD) (step size)                             182     204     112        204      182      204      112

(cents from tonic)                              0       182   386        498        702      884      1088    1200

(change in cents from 12 Equal)         0       -18     -14        -2          +2        -16        -12       0

Ptolemy’s Gypsy Chroma Syntonon   

(step size in cents)                                 151    267       80         267      151     204       80

(cents from tonic)                               0      151     418       498       765      916      1120    1200    

Diatonic Hemiolon                            1/1     9/10   10/11   11/12     8/9       9/10    10/11     11/12

(140 AD) (step size)                              182     165      151       204       182     165        151

(cents from tonic)                               0        182    347      498       702       884      1049     1200

Early Medieval Boethius                  1/1      9/8     81/64    729/512     3 /2     27/16    243/128     2/1

(ascending)(500 AD diatonic)(step)     203.91  203.91  203.91    90.23     203.91   203.91     90.22

(cents from tonic)                               0    203.91  407.82    611.73  701.96   905.87    1109.78  1200

(change in cents from 12 equal)          0      +4          +8          +12        +2        +6           +10         0

Note the Medieval Boethius is in a different mode of the diatonic, the semitones are shifted.  The calculated value of the cent change from 12 Equal Temperament assumes that the semitone is moved first.
Medieval Pythagorean Diatonic         1/1     9/8     81/64       4/3         3/2     27/16    243/128     2/1

(ascending)(9th century) (step size)       203.91 203.91   90.22    203.92    203.91  203.91   90.22

(cents from tonic)                               0    203.91  407.82  498.04   701.96  905.87  1109.78    1200

(change in cent from 12 equal)            0      +4        +8         -2          +2         +6         +10           0

Major Triad Scale                             1/1      9/8      10/9        16/15      9/8        10/9      9/8      16/15

(step size between notes)                      203.91  182.40  111.73      203.91  182.40  203.91  111.73

(cents from tonic)                               0    203.91  386.31    498.04   701.96   884.36  1088.27  1200

(change in cent from 12 equal)            0       +4     -13.7        -2           +2          -15.6    -12         0

Henrcus Grammateus ½ Diatonic    

Comma Pythagorean Just

as a diatonic                                     1/1    9/8      81/64       4/3        3/2       27/16      243/128    2/1   

cents from tonic                                 0    203.9    407.8     498.0     701.9    905.9       1109.8    1200

step size in cent                                    203.9  203.9    90.2      203.2      204.0     203.9        90.2

change from 12 Equal                        0     +3.9      +7.8       -2.0        +1.9       +5.9         +9.8        0

Ramis de Paraja Just

as a Diatonic                                   1/1                                  4/3         3/2                                    2/1

cents from tonic                                0    182.4     386.3      498.0     701.9    884.4     1088.3    1200

step size in cent                                  182.4    203.9    111.7      203.9     182.5    203.9       111.7

change in cent from 12 equal            0      -18         +14         -2          +2          -16         -12         0

                                                        Same as Ptolemy’s Diatonic Syntonon

Improved Ramis Just

as a diatonic                                     1/1                               4/3                                                  2/1

cents from tonic                                0    194.5    398.4      498.1     692.5    896.4     1100.4     1200

step size in cent                                  194.5   203.9    99.7        194.5      203.9    203.9      99.6

change in cent from 12 equal            0      -5.5       +3.9       -.3          -5.6      +3.9        +3.9        0

Martin Agricola Just (from tonic)    

as a diatonic                                    1/1      9/8        5/4        4/3         3/2       5/3       15/8        2/1

(change in cents from tonic)              0     203.9    386.2     496.0     702.0    884.4    1088.3    1200

(step size in cents)                                203.9   182.3    109.8   206.0    338.4     203.9     111.7

 (change in cents from 12 Equal)        0     +3.9    -13.8      -4.0       +2.0      -15.6    -11.7       0 

Erlanger Monochord Just

Pythagorean as diatonic                   1/1     9/8                                    3/2                243/128    2/1

cents from tonic                               0     203.9    407.8     499.9      701.9     905.9   1109.8   1200

step size in cent                                  203.9   203.9    92.2       201.9      203.9     203.9     90.2

change in cent from 12 equal            0     +3.9      +7.8       -0.1         +1.9      +5.9      +9.8        0

Salomon de Cause Just                       

as a diatonic

cents from tonic                               0   203.9   386.3     498.1     701.9       884.4   1088.3    1200

step size in cent                                  203.9  182.4  111.8     203.9     182.4       203.8     111.7

change in cent from 12 equal            0     +3.9    -13.7      -1.9       +1.9         -15.6      -11.7       0

John Kovac’s Paraguayan Just

(step size)                                           205      191       104      206       178       204        112

(cents from tonic)                             0      205      396        500       706      884      1088       1200

(change in cents from 12 Equal)        0      +5        -4           0          +6         -16       -12          0

Andrew Werckmister’s Well as a diatonic.

 (step size in cents)                                 192     198       108       198      192       204       108

(ascending)(cents from tonic)            0      192       390       498       696      888      1092      1200

(change in cents from 12 Equal)        0       -8         -10        -2          -4        -12        -8            0                                                   

Musical Scales that are neither Diatonic nor Just, but still of interest to Replica Instruments

Leath Gleas  a quite irregular scale, but very useful for playing Celtic/Gaelic music on the Harp.  There are 30 pitch in this scale, the upper 12 (or melody pitch) are the same as the Eratosthenes Diatonic, the rest of the strings are tuned in octave to the upper strings.  The scale has its semitones placed like it was in the key of G Major; with the exception of no low F#.  This music only used concords for Harmony and there is no concord that required an F#, so Irish Harpers being their way, were not going to have a string they never played, no string, all lower strings moved up one.  In addition, there were 2 G just below middle C.  No reason is given, but my opinion is that they were required for tuning.

Medieval Twelve Tone  Chromatic “Pythagorean”  

cent from tonic 0 113.70  203.89  317.59  407.82  498.05  611.70  701.96  815.67  905.86  996.09  1109.76

step size            113.7  86.2    94.2       113.7    90.2      113.7    90.2      113.7    90.2     90.2     113.7   90.3

change             0   +13.7    +3.9    +17.6      +7.8       -2.0    +11.7     +2.0    +15.7      +5.9     -3.9       +9.8

Ramis de Paraja Just  (not really a Just Scale)

cent from tonic 0 103.88  182.40  286.69  386.33  498.04  601.91  701.93  784.71  884.43  988.63  1088.33

step size           103.9   78.5    104.3     99.6      111.7    103.9    100.0    82.8      99.7     104.2     99.7     

change             0     +4      -17       -2          -14        -2         +2           +2        -15       -15        -11        -12   
Improved Ramis Just “Pythagorean”

cent from tonic 0 111.73  194.48  306.22  398.39  498.08  602.31  692.55  813.68  896.44  996.06  1100.37  

step size            111.7  82.76    111.7    92.2     99.7       104.2    90.2     121.1    82.8      99.6     104.3  99.6

change             0   +11.7    -5.5     +6.2        -1.6      -1.9       +2.3     -7.5       +13.7    -3.6     -3.9          +.4
Erlanger Monochord Just “Pythagorean”

cent from tonic 0 113.68  203.91  296.09  407.82  499.99  611.73  701.96  794.14  905.87  998.05  1109.78

step size           113.7  90.2     92.2      111.7    92.2     111.7    90.2      92.2     111.7    92.2      111.7    90.2

change              0   +3.7     +3.9       -3.9      +7.8     -.1        +11.7     +2        -5.9      +5.9      -2          +9.8 

Salomon de Caus Just (1615) (not really a Just Scale)

cent from tonic 0 111.73  203.91  274.58  386.31  498.05  590.23  701.96  772.63  884.36  976.54  1088.27

step size           111.7  92.18  70.67  111.73  111.73  92.18  111.73  70.67    111.73   92.18    111.73 111.73

change             0    +11.7    +3.9     -25.4     -13.7     -2.0       -9.8      +1.9    -27.4     -15.6     -23.5     -11.7
Remember that in Meantone, the sharp of a lower note is not equal to the flat of the next higher note.  This affects the Meantone tuning method.  G# and Ab are two separate pitches.  In Meantone temperament flats are higher than sharps (Ab is higher pitched than G#).
Lodovico Fogliano Meantone (1529)

cent from tonic 0 111.73  213.68  315.64  386.31  498.05  599.99  701.96  772.63  884.36  986.31  1088.27 

step size           111.7  101.9    70.7     70.7     111.7    101.9    101.9    70.7     111.7   101.9     101.9  111.7

change              0  +11.7   +13.7     +15.6    -13.7    -2.0        0.0       +2.0     -27.4   -15.6    -13.7        -11.7

Fogliano-Aron Meantone (1523)

<values waiting to be calculated>

Pietro-Aron Meantone                                    <values waiting to be calculated>  

Francisco Salinas Meantone (1577)               <values waiting to be calculated> 

1/8 Harris Comma Meantone                        <values waiting to be calculated> 
Zarlino 2/7 Syntonic Comma Equal Beating Mean     see Jorgensen, page 168

                                                                        <values waiting to be calculated>

Quarter Comma Meantone       1.000  1.118034   1.2500  1.337481  1.495349  1.671851  1.869186  2.000

(step size in cents)                           193.16    193.15    117.11     193.16     193.16       193.15       117.11

(cents from tonic)                         0     193.16      386.31    503.42      696.58       889.74    1082.89   1200

(change in cents from 12 Equal)    0     -7            -13.7        +3.4          -3.4           -10.3       -17           0

Henricus Grammateus Chromatic “Pythagorean” Temperament   (of 1547)                        

cents fm tonic 0 101.95 203.91 305.87 407.82 498.04 611.73 701.96 803.91 905.87 1007. 82 1109.78 1200

step size          101.9  101.9  101.9    101.9    90.2   113.7    90.2    101.9    101.9   101.9     101.9    90.2

change            0  +2.0     +3.9   +5.9       +7.8      -2.0     +11.7   +2.0    +3.9     +5.9    +7.8       +9.8       0

(Note this is the Eratosthenes Diatonic with Meantone accidentals.  The accidentals are not quite correct for sharps and flats, but this is a rather useful scale, so if the scale is in C major, the scale progression could be written as: C  Db  D  Eb  E  F  F#  G  Ab  A  Bb  C.) 
In 1681 Andreas Werckmeister published Orget-Probe which contained 4 musical scales that he was promoting as corrections to the Just Musical Scale.  Wreckmeister was a student of J.S. Bach and Werckmeister’s musical thought just might reflect Bach’s musical thought.   Bach is silent on what musical scale he composed in.  But, Bach did write on one of his manuscripts that it was not to be played in Equal Temperament.     The KORG Model OT-120 Electronic Tuner has the Werckmister scales built in, so using this Tuner to tuning to Werckmister is easy.
Andrew Werckmister ¼ comma Mean Scale (I and III)




(step size in cent)                   90    192     108    108     90      108      96       96        108     96       108

(cents from tonic)                0    90     282    390     498     588      696     792     888     996     1092   1200

(change in cent from Equal)     -10     -18     -10      -2        -12      -4        -8        -12      -4         -8       0

Andrew Werckmister 1/3 comma Mean Scale (II and IV)

(step size in cent)            85.8  109.5   99.7   98.5    104.5   92.2   103.1  94.4    103.9  112,2   84.5    111.7

(cents from tonic)           0  85.8  195.3  295.0  393.5  498.0  590.2  693.3  787.7 891.6 1003.8  1088.3  1200

(cent from Equal)

Andrew Werckmister another ¼ comma Mean Scale (III and V)

(step size in cent)              96   108     96      96      108    96     102    90      108     102      96        102

(cents from tonic)           0    96    204    300    396    504    600    702    792    900    1002    1098    1200

(change in cent from Equal)

Andrew Werckmister Septenarius (IV and VI)

Monocord ratio:            1/1 98/93 28/25 196/165  49/39 4/3 196/139 196/131 49/31 196/117 98/55 49/26

(step size in cent)              91    105    102     97    103    97      103    95      100    107      97        103  

(cents from tonic)           0    91    196    298    395    498    595    698    793    893    1000    1097    1200

(change from Equal)       0   -9       -6      -2        -5      -2       -5       -2      -7       -7        0         -3          0

In 1779 Francesco Antonio Vallotti published Della scienza teorica e pratica della moderna musica (On the scientific theory and practice of modern music).   Vallotti spent a great deal of thought on the theory of harmony, counterpoint and the development of a Well Temperament   The Vallotti temperament has six perfect fifth intervals and six intervals with –1/6 comma tempering  

Vallotti Well Temperament (1779)

(step size in cent)

(cents from tonic)           0                               <values waiting to be calculated> 

(cent from Equal)           0

June 1799, Thomas Young sent a letter to the Royal Society.  In this letter Young outlined a technique to:    “make the harmony most perfect in those keys most often used” by tuning six pure fourths and six equally impure fifths.  Young’s goal was to give better major thirds, while not having any unplayable keys.  see Jorgensen, pp. 251–265 
Young Well Temperament (1799)

(step size in cent)

(cents from tonic)           0                               <values waiting to be calculated> 

(cent from Equal)           0     +6     -2     +6     0     +2     +4     -2     +6     -2     +4     +2

Kirnberger ½ Syntonic Comma Well      <values waiting to be calculated>

Erlanger ½ Comma Well                      <values waiting to be calculated>

add  Kellner  scale

add Jorgensen 5/7 Scale

add Patch 43 Scale 

For Reference:
12-Tone Equal Temperament 

(step size in cent)      200  200    200   200    100   200   100    

(cents from tonic)    0   200   400     600   800   900  1100  1200 (octave) 

 in Equal Temperament 200 cent is a Tone and 100 cent is a Half Tone

if the Equal Key is C Major, then the above notes the white keys.

between each of the 200 cent steps is a half step, or a black key.

 Further NOTE that there are already two half step in the above scale.

