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Alternate Tunings and Scales

Werckmeisi‘er m

. Andreas Werckmeister was a musical theorist of Bach’s day who was
concerned with adjusting the tuning of keyboard instruments so that they could
be played in any key. It was under this impetus that Bach wrote the famous
Well-Tempered Clavier. Contrary to popular belief, this set of pieces written in
each of the major and minor keys was not intended for performance in equal
temperament. Performed in a temperament such as Werckmeister’s, each key
exhibits a unique character which Bach himself described in his writings. This is
one of the most popular temperaments devised by Werckmeister.

Scale Degree  KeyMap  Interval fo 1st Degree Consecutive Intervals
: Ratio Cents Ratio LCenls
Cci 1.00 0.00
CH1. 1.06 9367
D1 - 112 192.18
Da1l a7 277.69 : :
. 1.07 11254
El 1.25 . -390.23
: 105 8436
F1 1.32° - 474.58
: 1.07 113.68
Fi#1 1.40 588.27 .
' 1.06 107.83
G1 149 696.10 :
’ ~1.06 94.14
GH§1 1.58 790.23
. 1.06 98.05
Al S 1670 BBB2S e
' 1.65 86.52
ARl . 176  974.79 .
: 1.07 117.40
B1 1.88  1092.19
‘ S , 1.06 10782
€2 2.00 1200.00 :

1.06 9367
1.06 - 9851
105 8551
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Vallotti and Young

Francescantonio Vallotti and Thomas Young independently devised
an adjustment to the Pythagorean tuning in which the first six fifths are lowered
by 1/6 of a Pythagorean comma. This temperament, derived from a key-based
tuning, is capable of performance in any key.

Scale Degree  KeyMap  Intervaltoist Degree  Consecutive Intervals
Ratio Cents Ratio. - Cenls
1 1.00 - 0.00
c#1 106 9367
DI . 112 196.09
Di1 117 27769
£l 125039218
: : 105 82.40
F1 - 1.32 474.58 :
: : : 1.07 - 113.69
Fi1 140  588.27
' 107 10978
Gi ) 1.50 698.05
1.05 92.18
G# 158 = 790.23 ,
1.06 103.91
Al ©1.68 894.14

106 9367
1.06 10242
105 81.60
1.07. 11449
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Table II. Chromatic scale of 'Werckmeister IXI'. The unit of deviation
is the gquarter of 2 comma, The column with string lengths is after
Turk (1808, pp.477-482).

Table IV. Frequencies of tones, ar
fourths, and major thirds of the ¢
of 'Werckmeister III', calculated

Deviation from: Relative pitch - Tiirk's string Tdem, converted , g
Werckmeister I (cents) : lengths into cents izzzamental Frequency (Hz) Fif
c co : 0 8192 0 - ,
Csharp ' Cis +4 90.226 7776 90.225 c 131.702
D D=2 192.180 7331 182.247 ‘ . Csharp 138.748
Eflat  Dis +4 o 204,135 6912 . 294,135 . D 147. 164
E E +1 ° 390.225 6540 - 389.91p Eflat 156.091
F FO 498.045 6144 498.045 ‘ E 165
Fsharp Fis 0 . 5B8.270 .o3832 588270 S F o 175.603
G G- : 696.090 5480 , 696.048 Fsharp 184.997
Gsharp  Gis +4 792.181 . 5184 ‘ 792.180. .o o ~» 196.885
A A1 888.270 4905 ; 887.955 , . Gsharp 208,122
Bflat  As +4 . 996,090 4608 . 996.090 oA ~ 220
B H +1 . 1092.180 4360 . 1091.865 . Bflat 234.137
c 1200 4095 o o12000 ‘ S8 247.5

Tone

boooloooolol

s
SN 17 ¢ ¢

i
1y

: : . . 263401
unequality 6.484 middle € 263.405
inaccuracy i : 0.139 - Csharp 277.496
: D 294,329
Eflat 312.183

. . : E 330
Table 111. Temperings of consonant intervals and mean temperings of ; F 351.206
triads and keys in 'Werckmeister III'. The unit of tempering of the ' Fsharp 369.994
fifth and the major thirds is one quarter of a neutral comma (about G 393.770
3.5 cents), as used by Werckmeister. Deditonic comma. : Gsharp : 222-244
Sring oF e AEpeEi - 468.274

'é‘zmda; " ;:M - - —— 5:%%@:__&5 | . - Lot
menta ifth: . major third third triad ey , : 526.808

URits commas cents  units cents Cents | Tents Cents G

T S L S

-21.506 10.428 10.265 .
-21.506 6.518 9.613
-21.506 2.608 6.124
-21.506  6.513  9.124
-15.641 428 9.450
-9.776 10.428 9.939
-3.912 428 10.591
-9.776 10.428 11.242
~15.641 11.731
-15.641 14.338 11.731
-15.641 14.338 11.405
~15.641 1 10.916
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mean (of tuning) : 0.428 10.428
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Table II. Chromatic scale of ‘Werckmeister IIT'. The unit of deviation ' requencies of tones, and bear
= g 3 % " Table IV. Freg
is the gquarter of 2 comma. The column with String lengths is after

' ' ‘ j i3 £ the octave
| rths, and major thirds o e
- (’898’ o ’ ’ ‘ » ' i;u’Wer;kmeister IIT', calculated for a

»
Deviation'fram Relative pitch  Thrk's string  Idem, converted
Werckmeister I {cents) lengths into cents

Beat £z
Tone iR

Fundamental Frequency (Hz) T

tone

C C0 0 8192 0 : 202 ~1:336
Csharp = Cis +4 90.226 7776 90.225 c 131. 2 1
D D -2 192.180 7331 192.247 Csharp 138748 1 o3
Eflat  Dis #4 _ 294.135 6912 204135 ‘D 181-10
E E +1 390.225 6540 389.910 Eflat 156.09
F FoO , 498.045 6144 - 498.045 o 185 s
Fsharp Fis 0 588.270 5832 588.270 : ' 173, o
G G -1 696.090 5480 696.048 : Fsharp 334-285
Gsharp  Gis +4 792.181 s184 792.180 e L e
A A4 - 888.270 4905 . 887.955 i ~ Gsharp 208.12
Bflat  As +4 995.090 4608 996.090 A 2R 14y
B H +1 1092.180 4360 1091.865 Bflat 234-
el 1200 4096 1200 . B 2470

f - s ' i o 263.404
unequality ‘ 6.484 : : , & madle ¢ 277.496
inaccuracy . : 0.139 gshar9 294329
Eflat 312.183

. : E 330
Table I1II. Temperings of tomsonant intervals and mean temperings of : ¥ 35;';22
triads and keys in "Werckmeister III'. The unit of tempering of the . Fsharp 369‘779
fifth and the major thirds is one quarter of a neutral comma (about G 392'2&&
5.5 cents), as used by Werckmeister, D=ditonic comma. g Gsharp 2;6‘
: ’ : A :
Funda- tempering of — ::girtemparing g?lat , §g§.27&
:izial : flftb. Sl ma?or<th1rd third wriad key . c 526.808
units commas cents unaits cents cents cents

Eflar

15.641 -21.506 10.428
Bflat

9.776 -21.506 - 6.518
3.912 -21.506 2.608
3.912 . ~21.506  6.518
9.776 ~-15.641 10.428
9.776  -9.776

15.641  -3.912

15.641  -9.77%

15.641  ~15.641

21.506 -15.641

21.506 -15.641

21.506 -15.641 14.338 10.916
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: r‘III'. ﬁ.The 21112: ;f ;}ev:;::;zn 0 Table IV. Frequencies of tomes, and beat frequencies of fifths,
, with string lengths 18 fourths, and major thirds of the octave below and above middle €,
: of '"Werckmeister III', calculated for a'=440 Hz.

'Ii'xrk"? string Id?m; c:z:z:ted Fundamental Froquency (H2) Beat frequency (Hz) of
lengths into co tone quency Fifth fourth = major third

c 131.702 -1.336
Csharp 138.748 0
D 1470164 ~1.493
Eflat 156.091 1
B 165 . ,
F : 175.603
Fsharp 184.997
G $196.885
Gsharp 208.122
A 220
1091.865 - . Bflat : 234.137
1200 B : 247.5
- middle C 263.404
0.139 Csharp 277.496
g ' D 294.329
Eflat ; 312,183
E ‘
ervals and mean remperings of » F
 The umnit of tempering of the Fsharp
ter of a neutral comma {about &
s e Ll Esharp-
A
Bflat
5 -
c

1.490
8.672
4.167
7.083
7.488
1.986
11.562
 5.575
13.007
9.983
6.630
11.231

2.979

17.343
8.334
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