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About
Temperaments

Historical Overview

This section contains a brief graphic
overview of types of temperaments

in the context of classical composers.

The bottom half of the graphic
has live hotspots, but the upper
half (with the names of composers)
is sadly lacking in interactivity.

If you click on a miniature and get
the full-size chart, you can press
backspace to return to the current
History image.

Homage to Jorgensen

Reading the Charts

About "Key Color"

Temperamental links - other
websites sites of interest will appear
in the frame to the right, and you
can explore while remaining at
rollingball.com...
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Click on a type of temperament (meantone, modified meantone, well,
victorian well, quasi-equal, or equal).

The temperament dates and detailed temperament information are drawn
primarily from Jorgensen's tome, Tuning. The composer dates were quickly
abstracted from Classical Net's Timeline of Composers.

Consider two aspects of this:

(1) What temperament would the composers have heard when they were children?
(2) What temperament would they have had their keyboards tuned to?
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This section contains a brief graphic overview of types of temperaments in the context of classical composers. The
bottom half of the graphic has live hotspots, but the upper half (with the names of composers) is sadly lacking
in interactivity.
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Pythagorean Temperaments

Pythagorean

Favors pure fifths.
Thumbnails

Boulliau (1373)

Grammateus (1518)
Neidhardt (1732)
Neidhardt-Marpurg-De Morgan (1858)

Moscow (1895)
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Meantone Temperaments

Meantone

Favors pure thirds. The Wolf becomes a factor. Eight keys are playable. [Note, the red and blue "ET horizon" lines
are not accurate in the meantone or modified meantone graphs. Yet.]

Thumbnails

Aaron (1523)
Zarlino (1558)

Huygens (1661)

Holder (1694)
Keller (1707)
Silbermann (1714)

Smith (1749)
Romieu (1755)

Holden (1770)
Marsh (1809)
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Modified Meantone Temperaments

Modified Meantone

Attempting to mitigate the Wolf and get nine playable keys. This is a transition to Well.
Thumbnails

D'Alembert (1752)

Britannica (1797)
Hawkes (1807)

Fisher (1818)
Secor #3 (1975)
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Well Temperaments

Well

Key Color emerges as all 24 keys can be used.

Thumbnails

Werckmeister (1691)

Prelleur (1731)

Tans'ur (1746)
D'Alembert (1752)

Rousseau Equal-Beating (1768)

Rousseau Theoretical (1768)

Kirnberger (1771)

Handel (1780)

Vallotti (1781)

Preston Equal-Beating (1785)

Preston Theoretical (1785)

Young (1799
Vallotti-Young (1799)

Stanhope Equal-Beating (1806)

Stanhope Theoretical (1806)

Bemetztrieder (1808)

Prinz Equal-Beating (1808)

Prinz Theoretical (1808)

Jousse (1832)
Kellner (1978)

Jorgensen's Prinz (2002)
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Victorian Well Temperaments

Victorian Well

While maintaining key color, objectionable thirds are toned down.

Thumbnails

Tuner's Guide #1 (1840)

Tuner's Guide #2 (1840)

Tuner's Guide #3 (1840)

De Morgan (1843)

Broadwood's Best (1885)

Broadwood's Usual (1885)
Moore (1885)
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Quasi-Equal Temperaments

Quasi-Equal

Conceptually driving for equal temperament, without the critical understanding of where to listen for beat rates.
Thumbnails

Merrick (1811)

Graupner (1819)

Hummel (1829)

Viennese (1829)

Jousse (1832)
Becket (1840)
Marsh (1840)

Best Factory (1840)
Ellis (1875)

Ellis (1885)
Broadwood (1885)
Wicks (1887)

Pyle (1906)
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Equal Temperament

Equal

The first mathematically sound method of tuning truly equal temperament appeared in 1911.

Equal Temperament
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Modern Well Temperaments

Modern Well

With the advent of electronic tuning devices, there has been a resurgence of key color in a variety of well
temperaments.

Thumbnails
Di Veroli (1978)
Bailey (1993)

Bailey (2002)
Coleman 4 (1994)

Coleman 10 (2001)

Coleman 11 (1999)

Coleman 16 (2001)

Koval Penny (2002)

Koval Variable 1.5 (2002)

Koval Variable 1.9 (2002)

Koval Variable 3.0 (2002)

Koval Variable 5.0 (2002)

Wendell's Well (2002)

Wendell's ET Equivalent 2002

Wendell's Synchronous Victorian 2002

Wendell's Tweaked Synchronous Victorian #1

Wendell's Tweaked Synchronous Victorian #2

George Secor #2 (1975)
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EBVT History

EBVT

"Equal-Beating Victorian Temperament". Homegrown by Bill Bremmmer and eventually refined with Jorgensen’'s and
Swafford's assistance after imbalances were pointed out by Ed Foote, Jason Kanter, Ron Koval, Kent Swafford, and
Owen Jorgensen.

A Graphic History of the EBVT

"Do the results create: F3-C4 pure? C4-F4 pure? F3-Bb pure? Bb3-F4 pure? F#3-C#4 pure? G#3-C#4 pure? F3-A3,
G3-B3, G3-E4 and C4-E4 all beating exactly the same, 6 beats per second? A3-C#4 and Bb3-D4 beating exactly the
same, about 9 beats per second? G3-D4 and A3-D4 tempered exactly the same, about 2 beats per second? Ab3-
Eb4 and Bb3-Eb4 tempered exactly the same, very little, less than in ET? These are the features of my

EBVT." (8/29/02)
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1-Historical Tuning Systems
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Click on a type of temperament (meantone, modified meantone, well,
victorian well, quasi-equal, or equal).

The temperament dates and detailed temperament information are drawn
primarily from Jorgensen’s tome, Tuning. The composer dates were quickly
abstracted from Classical Net's Timeline of Composers.

Consider two aspects of this:

(1) What temperament would the composers have heard when they were children?
(2) What temperament would they have had their keyboards tuned to?
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New Page 2

Homage to Jorgensen

Most of the information in this website is cheerfully lifted from Owen Jorgensen's monumental tome, Tuning:
Containing The Perfection of Eighteenth-Century Temperament; The Lost Art of Nineteenth-Century
Temperament; and The Science of Equal Temperament. To save space, | have summarized Jorgensen’'s
wording and decided in many places to eliminate quotation marks and just admit at the outset that it is all taken
from his book. Each image contains a citation for the source of the information, generally a page in Jorgensen.

I must say that as a professional organizer of information, |1 am staggered by the amount of research that
Jorgensen managed to capture. It is regrettable that the book has gone out of print. My effort here should be
thought of as a supplement to Jorgensen. There may be places where | have misinterpreted the data, and | take full
responsibility for that.

There are temperaments here that you will not find in Jorgensen: Coleman, Bailey, Koval, Wendell, Secor, Di Veroli,
Bremmer, and Jorgensen’'s own improvement on Prinz/Kirnberger. In each case | have made comments drawn from
personal emails or website postings. Again, if | have misrepresented anything, please let me know and | will
promptly fix it.

You may download a somewhat current PDF file (9/29/06) of these charts here. This is a large file, over 6 MB, so
expect it to take a while.

Suggestions to speed things up: if you are using Internet Explorer, once the page has loaded you can "add to
Favorites" and on that dialog box you can click Make available offline. If you click the Customize button, you can
save everything within a couple of clicks. This will store all the images on your computer.

On the Mac, you can accomplish the same thus: Go to the menu item Favorites>Subscribe... and click the
Customize button. Then click the Offline tab. Check the box for Download site for offline browsing and click
the Options button. There, click Download links 3 levels deep and Skip links to other sites. Click OK twice to
get out of here, and you're done. Later on, when | have updated the site, go to Favorites menu and choose
Update Subscriptions.
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New Page 2

Reading the Charts

The charts display thirteen major triads in a cycle of fifths, starting with the C3E3G3 triad at the left and
proceeding up by fifths and down by fourths until you reach C4E4G4 at the right.
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The bars indicate cents; the numbers represent beats.

Fifths are blue; major thirds are red; minor thirds are green. [Technically, the minor third bars
should be shown below zero, since minor thirds are contracted (not expanded like thirds and
fourths). But | think they look better behind the major thirds.]

Therefore, in the example C major triad shown at the left, the blue CG fifth is contracted by
about 3 cents and beats at 0.7 beats per second (bps). The red CE major third is expanded by a
little more than 5 cents, and beats at 2.0 bps. The green EG minor third is contracted by about
8 cents and beats at 4.9 bps.

The fifth CG, minor third of EG, and major third of CE are thus seen together. The "feeling" of C
Major is represented in the mingling beat rates of these three intervals. When those beats are
synchronous (equal or in whole-number ratios such as 3:2) ... so that they are beating
together ... there is something that happens in the soul of the listener.

Immediately below each triad is the offset for the fundamental of that triad. (In the example
triad shown on this page, C is offset by 6.20 cents sharp.) There is a red "horizon" line (ET
reference line) representing 13.7 cents, the amount by which Equally Tempered major thirds are
expanded. Likewise there is a blue ET horizon representing equally-tempered fifths, which are all
contracted by 1.96 cents. The dotted curves are polynomial trendlines that help to show the
degree of balance in the temperament.

The large red numbers in the upper right of the chart indicate the minimum and maximum
size of the Major Thirds (in cents). This can serve as a quick guide to the degree of key coloring
in the temperament.

These are busy charts, and there is some overlapping data. Below the graph is a data table that
shows every number in the graph. Watch this space for an announcement of a printed reference
guide containing all these charts (and more) in high-resolution, 11 x 8.5 format.
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Key Color

About "Key Color™

Each of the 12 major and 12 minor keys was thought to have its own emotional quality. This is primarily due to the
varying sizes of the major thirds in the Well temperaments, which dominated European music during the 17th, 18th

and 19th centuries. These descriptions are arranged according to the circle of fifths. You can see that the

descriptions change from more peaceful around C major / A minor to more struggling/distressed around F# major /

D# minor.

--text drawn from from Christian Schubart's Ideen zu einer Aesthetik der
Tonkunst (1806).Translated by Rita Steblin in A History of Key
Characteristics in the 18th and Early 19th Centuries. UMI Research Press

(1983)
Major
Third Keys containing the major third
_C_I\/_Iajor. Comp_letel_y_pure. _Its LT A minor: Pious womanliness and
C-E is: innocence, simplicity, naivety,
. f tenderness of character.
children's talk.
G Major: Everything rustic, idyllic and E minor: Naive, womanly innocent
lyrical, every calm and satisfied passion, declaration of love, lament without
G-B every tender gratitude for true friendship grumbling; sighs accompanied by few
and faithful love,--in a word every gentle tears; this key speaks of the imminent
and peaceful emotion of the heart is hope of resolving in the pure happiness
correctly expressed by this key. of C major.
D Major: The key of triumph, of
Hallelujahs, of war-cries, of victory- B Minor: This is as it were the key of
D-F# rejoicing. Thus, the inviting symphonies, patience, of calm awaiting one's fate and
the marches, holiday songs and heaven- of submission to divine dispensation.
rejoicing choruses are set in this key.
> Major. Tk ey |n_clude_s dec_laratlor?s F# Minor: A gloomy key: it tugs at
of innocent love, satisfaction with one's . L
. - . passion as a dog biting a dress.
A-C# state of affairs; hope of seeing one's . .
. L Resentment and discontent are its
beloved again when parting; youthful language
cheerfulness and trust in God. :
C# Minor: Penitential lamentation,
E Major: Noisy shouts of joy, laughing intimate conversation with God, the
E-G# pleasure and not yet complete, full friend and help-meet of life; sighs of
delight lies in E Major. disappointed friendship and love lie in its
radius.
B Major: Strongly colored, announcing Ab Minor: Grumbling, heart squeezed
wild passions, composed from the most until it suffocates; wailing lament,
B-D# glaring colors. Anger, rage, jealousy, difficult struggle; in a word, the color of
fury, despair and every burden of the this key is everything struggling with
heart lies in its sphere. difficulty.
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Key Color

C Minor: Declaration of love and at the
Eb-G Eb Major: The key of love, of devotion, same time the lament of unhappy love.
of intimate conversation with God. All languishing, longing, sighing of the
love-sick soul lies in this key.
Bb Major: Cheerful love, clear G Minor: Discontent, uneasiness, worry
Bb-D conscience, hope aspiration for a better E1Dals a Etliee schfar_ne; bad-t_empered
world gnashing of teeth; in a word: resentment
’ and dislike.
A F Maior: Complaisance & Calm D Minor: Melancholy womanliness, the
jor: P ’ spleen and humours brood.
.C Major: Comp_letely pure. !ts CrEEeED A minor: Pious womanliness and
C-E is: innocence, simplicity, naivety,
children's talk. tenderness of character.

http://www.rollingball.com/A01c.htm (2 of 2)10/2/2006 4:13:20 PM




8-Equal Temperament
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The math for tuning equal temperament (ET) wasn't worked out correctly until 1911.

In a perfect ET, all semitones are exactly the same size. It contains no key-coloring and no tonality.
Equal temperament is:

. Unrestrictive, because modulation through all keys is free from wolf intervals.
. Regular, because all fifths are the same size.
. Circulating, because it obeys the cycle of fifths.

What have we lost?
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6-Victorian Well
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In 1885, the scientist Ellis analyzed the work of seven tuners. These charts represent three of them.
Comparing these Victorian-era tunings to the earlier Well temperaments,
we can see that the differences between the "smoothest" and "harshest" major thirds have been reduced.

Broadwood's Best: This tuning was done by one of Broadwood's "best tuners".
A shade less color contrast than the Broadwood Usual.

Broadwood's Usual: This was done by Ellis's personal piano tuner, a "usual tuner" from Broadwood.
A shade more color contrast than the Broadwood Best.

Moore (sometimes called "Representative Victorian"): This tuning was done on a harmonium
by a tuner from Moore & Moore. Note that there is some key-coloring but
no M3 is expanded beyond 16 cents.
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7-Quasi-Equal
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These were tuning methods aiming at equal temperament, without benefit

of the correct math for setting the temperament. Most of these tunings have each note
within 1 cent of "correct” equal temperament, and hence most of them would pass the
strict PTG Tuning Examination. On hearing the piano played, it is unlikely that even a
discriminating ear would be able to distinguish any of these tunings from perfect ET.

« Graupner: The founder of the Boston Philharmonic, Graupner wanted the fifths “rather flat"
and the thirds "rather sharp than otherwise".

« Hummel: An Austrian musician, known as "Europe's greatest pianist"”, a student of Mozart.
"The only concern for piano tuners in 1829 was that all twelve fifths should be
smooth sounding.” (Jorgensen, p. 407)

« Viennese: Also by Hummel. This temperament became popularly known as the Viennese.

. Ellis: "New Equal-Beating"” (1885). A scientist, Ellis concluded that no one was able to
tune mathematically exact equal temperament, and developed this plan to help solve the
problem. He had concluded that it was impossible to count beats faster than 5/second.

« Pyle: Pyle and William Braid White both used the same bearing plan, which is the standard
still in use today. Pyle started using this variation in 1884. Braid-White's became the
standard for Equal Temperament.
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5-Well Temperament
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These well temperaments share certain characteristics. They all minimize the size of the
major thirds in the vicinity of C on the circle of fifths, and keep the most extreme M3s to
exactly or just under the "maximum" of 21.51 cents. These widest thirds are called
Pythagorean Thirds because they are formed by the Pythagorean rule of tuning a series of
four perfect fifths. (For example, the sequence C-F-Bb-Eb-Ab is tuned with perfect fifths,
resulting in a major third Ab-C that measures 21.51 cents wide of just.

This principle can be observed exactly in Werckmeister, Kirnberger, and Prinz, and

a fifth lower in Vallotti and Young.)

« Werckmeister showed that excellent well-temperaments were possible with about
eight pure fifths. This version is 1/4 ditonic comma well, with tempered fifths on C, G, D and B.
« Kirnberger: German theorist, composer, student of Bach.
C Major, G Major, E minor and B minor triads were all completely just,
achieved by compromising the D and A fifths.
Contains some of the purest harmony acoustically possible.
. Vallotti: The fifths on the white keys CDEFGA are each one-sixth ditonic comma narrow.
The remaining six fifths are pure. A "very conservative" temperament.
« Young: Jorgensen lavishes this praise on the Young temperament: "Notice the complete symmetry...
the even changes in the sizes of thirds...the most perfect idealized form of well temperament
ever published...a summation of the best ideals of well temperament...the greatest perfection possible.”
« Prinz: The major third CE is just. This assured that the Prinz contains as much color-contrast as the original Kirnberger.
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3-Meantone
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The Meantone family of temperaments strives for extremely clean major thirds in 8 keys,
pushing all imperfection into the four remaining major thirds. Theoretically correct
meantone temperaments have eleven fifths exactly the same size. Another characteristic
is the augmented fifth (actually a diminished sixth) at Ab, the "wolf" fifth. In any meantone
temperament, one-third of the potential harmony was intolerable.

Aaron: 1/4 syntonic comma.

Zarlino: 2/7 syntonic comma.

Huygens: Based on 31 equal divisions of the octave.

Keller: Almost 1/5 Ditonic. A German harpsichordist who lived in England. He wrote:
"Sharp thirds must be as sharp as the ear will permit, and all fifths as flat as the

ear will permit.” Keller had equal-beating major triads.

« Romieu: 1/7 comma.

« Marsh: 4/25 syntonic. Although Well temperament was quite prominent, Marsh's
philosophy was that is better to have only two-thirds of the keyboard harmony

tolerably in tune... he disapproved of tempering for the sake of the characters of the keys.
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4-Modified Meantone

. '

The purpose of modified meantone was to increase the number of good M3s to nine or more.
The price paid for this was harmonic waste in the major triads C#, Eb, Bb, F.

« D'Alembert: French mathematician.

« Britannica: By 1797, tuners had learned to modify the meantone temperament so that nine keys
could be used. The Britannica described this temperament as "better adapted than any other
to keyed instruments."

« Hawkes: "Improved Modified Meantone" (1807)

« Fisher: A Yale mathematics professor, Fisher studied musical compositions for interval usage,
and constructed this temperament so that the C, G, D and A major thirds would be perfect.
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Pythagorean Thumbnails
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Boulliau (Pythagorean, 1373)

Boulliau was an astronomer. This temperament is called "Pythagorean”
because ten of the fifths are just. This temperament allows modulation through
all the keys. However, any meantone tuning was "incomparably more
E_Iarm:l-niuus" in eight out of twelve kegs.
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Henricus Grammateus (Pythagorean, 1518) Minor thirds

Henncus Grammateus was the alias of Heinrich Schreiber, who worked out an
altemate method of tuning the Boulliau temperament. Used for lutes and viols
_ mainly; re-published by Ellernelztriede_tr as his #1 in 1808.
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Johann George Neidhardt (Pythagorean, 1732)
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Thi=z sounded like equal temperament because of the major thirds. The
altemation of just and tempered fifths destroyed all tonality. "This is one of the
finest altematives for equal temperament that is suitable for modern music.”

B D

et Fig

G Bb

Minar thirds

&

5 g

g

non N - = = z -

24 0.0 1300 15 00 1.7 00 098 00 1131 0.0 "W®2 0.0

2i 97 5 = - 5 = ;

8= - o Ll

53 _

g

£

0og |19 000 1% 000 -196 000 -196 000 -186 000 -196 000 -1.9
: CEG GBD DF#A ACHE EG#B DD#F# FEA#CE CHFGE AbCED EDGBb BbDF  FAC  CEG
mi¢ | 1369 1760 1369 1760 1369 1760 1369 1760 1369 1760 1369 1760 1369

=M3¢ | 1369 1369 1369 1369 1369 1369 1369 1369 1369 1369 1369 1369 1369
She | 000 -3%1 000 -391 000 391 000 -39 000 391 000 -391 0.00
Mibps | 519 778 5& 873 653 980 733 550 823 617 924 693 1037
mibps | 778 1498 873 1682 980 944 1100 1058 1235 1189 1386 1335 1556
Shbps| 000 133 000 148 000 167 000 0% 000 105 000 118 0.00
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Neidhardt-Marpurg-DeMorgan (Pythagorean, 1858) Minor thirds
e De Morgan (1858) improved the work of Marpurg (1776) who improved ’ :
= temperament £12 of Neidhardt (1732). Jorgensen suggests this as an Fifths (CG)
5 25 _ interesting alternative to equal temperament if you want a vanety of key oolor. -
e = 11.
o= &
2 z 15.6
L,
Eﬂ -
-
L3
10
5 .
E ﬁ ﬂl L II_.-'
b P N PN § i
oD - Ceia=c L, - -_-=--- ™ - o e A e e, e == =
is 0.0 740 00 06 1.7 00 G5 14 00 0812 0.0
S 5- = i . a . '
i R - 2 -
5 B
g
EoA0
1.30 000 #1858 #1585 0ot #1585 +15 000 #1589 +1585 oo #1985 #1585  0.00
’ CEG B0 DFFA ACHFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EBGBER BREDF  FAC CEG
m & 15584 1584 1584 1584 156864 1584 1584 1584 15684 1584 1584 1564 1584
= M3é 1584 1389 1174 1584 1389 1174 1584 1389 1174 1584 13859 1174 1584
Sth ¢ 01 18 -39 0 1% 3% 001 -19% 391 401 1% 3% 0.1
M3 bps | 5.53 T 2.00 992 5.55 &.41 &.39 3.51 Tor T.05 926 2583 1187
m3bps | 890 1334 9558 1457 1122 235 1255 543 1412 1058 15387 11.87  17.81
Sth bps | 0.00 .66 0.95 0.00 (.56 1.67 0.00 0.47 141 0.00 0.79 1.18 0.00

http://www.rollingball.com/images’NM DM .gif10/2/2006 4:13:47 PM




http://www.rollingball.com/images/M oscow.gif

Charles E. Moscow (Pythagorean, 1895)

Mosoow sought the "easiest-to-tune equal-beating temperament ever devised"

temperament in 1895.

Jorgensen, 616

- and had no problem =elling this temperament to musigans and calling it equal

Minar thirds

Z, " - — e B ’

o Rl S it P e TP L ek

oo . "i::l---- L - 5 - K

24 0.0 -1.4-"00 44 00 00 1.4 0.0 14 00 --T4.--1T24 -0.0

2t 51 g < . - I

g ;: - i = -

Z 3 N

g

R

018 -1.88 +010 -158 noo 182 +034 +225 0 #1985 #0114 210 +08% 188
’ CEG GBD DFfA ACHFE EGH#B BD#F# FRAZCE CHFGHE ARCER EbGBRE BROF  FAC CEG
m3 ¢ 1383 1784 1784 1727 1727 1345 11773 143 1384 1384 1300 1750 1353

= M3é 13583 138 11784 1370 1727 1345 1345 143 5986 1384 9684 1300 1353
gth ¢ 0.00 -4 0.00 -357 0.00 oo00 -424 000 -378 000 -337 450 000
M3 bps | 528 T8 754 ar74 8.25 9.65 T7.24 207 554 615 6.51 658 1055
m3bps | 792 15ZF 1146 1650 1238 724 1436 866 12N 823 1317 1327 1583
Sth bps | 0.00 1.36 0.00 1.36 0.00 0.00 1.36 0.00 1.36 0.00 1.36 1.36 0.00
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Pietro Aaron (1/4 Syntonic Meantone, 1523)

Jorgensen, 36
=
]

iy,
i

phi O

F G

1/4 syntonic. Meantone tuners concentrated on making eight of the M3= just
pushing all imperfection into the remalnlng fuur M3rds. The wolf AbED fifth is

actually a diminished =sixth.

Minor thirds

Fifths (CG)

W3 Fange

0.0
41.1

add thiz to cach offact.

P O

kGt

Hix Bl

“==Toaera out balal kensian dange,

-1
171 +10.27 +584 +342 000 -342 Ha4 1027 138 1T #2053 #7110 #1368 S10F
CEG GBD DF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BRDF  FAC CEG
mi3 ¢ 2.36 2.38 5.38 238 238 4644 4544 4544 538 T 3.38 .30 2.38
= M3é (.00 000 (000) 000 o000 4108 4108 41068 4106 000 0.00 0.00  (0.00)
gth ¢ 53 53 538 538 -SH3I -H538 -H3IE -H53IFB 3B/LBE H3IB H3E 538 538
M3 bps | 0.00 0.00 0.00 0.00 000 2852 2207 1630 2457 000 0.00 0.00 0.00
m3 bps | 3.06 453 J.42 N 383 2500 3JI7T3E 278 480 3.65 243 409 512
Sthbps | 1.22 1.83 1.37 205 1.3 229 1.71 128 -1285 146 219 154 245
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Gioseffo Zarlino (2/7 Syntonic Meantone, 1558) Minor thirds

= 2/7 syntonic. Theoretically comrect m%ntun&éempef‘%ments have eleven fifths ! :

M exadly the same size. The last fifth is a "wolf” that is adually a diminished Fifths (CG)

c ; H -

] =ixth. E =T e §

g B : B b R 5 % _3 . 1
o= P

= g5 = 47.2
=

i 5

=3

+1257 +8.38 +419 000 -419 838 -1257 -16.76 -2085 +2514 +20.95 +1676 +12.57
CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BRDF  FAC CEG

“==Toaera out talal bensian dange,
add thiz toeach o2zt

]
[l
(==
=

ma ¢ 307 307 307 307 307 5336 5338 533 307 307 307 307 307
=M3¢ | (3.08) (3.08) (308) (308) (3.08) 4721 4721 4721 4721 (308) (3.08) (3.08) (3.08
She¢ | 815 815 615 H15 -B15 B15 B15 £15 4414 B15  BI15  H15  £15
Mibps | -1.17 -175 -131 -185 -1.45 3397 2533 1857 2836 -1.40 -209 -156 -234
m3bps | 175 261 18 292 218 2874 4296 3211 280 209 313 234 350
Shbps| 140 209 15 234 175 261 195 1.4 -1589 168 251 187 2.80

http://www.rollingball.com/images/Zarlino.gif10/2/2006 4:13:57 PM



http://www.rollingball.com/images/Huygens.gif

Christiaan Huygens (Meantone, 1661)

Jorgensen, 102
=
]

Cut |

In any meantone temperament, one-third of the harmony was intolerable.
Huygens' temperament sounded almost identical to the Aaron temperament.

Based on 31 equal divisions of the ogave.

Minar thirds

Fifths (CG)

0.8
39.5

WG Fange

add thiz t= cach offact.

R G

L “==Toacera out balal bensian dange,

61 +558 +6545 +323 00 323 $H45 883 12890 -1613 #1938 #1613 #1250 +963
CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR BROF  FAC CEG

m3 ¢ 2.96 5.96 5.96 295 2899 4487 4487 4467 585 295 2.95 2.95 5.95

= M3é .73 .73 0.73 073 078 3949 3945 3545 3945 078 073 0.73 0.78
gth ¢ 518 -51& -518 -518& -518 518 -518 518 3353 $H18 518 518 -5.18
M3 bps | 0.30 0.44 0.33 0.50 037 2838 21222 1587 2373 038 0.53 0.40 0.50
m3 bps | 3.39 2.08 3.80 2868 425 2404 35898 28589 543 406 G607 454 8579
Sthbps | 1.18 1.76 1.32 187 147 221 1.65 123 1207 1.4 211 156 236
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William Holder (1/5 Syntonic Meantone, 1694) Minor Sirds

& 1/5 syntonic. Holder was a musician and mathematician. His bearing plan

= interprets Fietro Aaron’'s meantone temperament and narrows all the fifths "as Fifths (CG)

o & much as the =ar will bear." —

5 = 1.0

= P

= z 30.2

& U d

E ﬁ =T i w

g ;E ¥ . J.-é_. _.LL-

gk -

E § -1 D 1 .} L o i"';"' )

g " = w ---Tao

EoAD : = . s

250 +£5% +50% +358 000 -174 -473 603 -B54 -1248 +17.39 +1417 +1266 +9.99
’ CEG =80 DFFA  ACHEFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EBGBER BREDF  FAC CEG
m & &.14 733 9.5 &.80 7285 3511 3835 4000 224 T.23 6.56 3.65 &.14

= M3é 1.55 3.20 4.03 215 2585 3581 335 M&E 3IB16 205 3.05 1.02 1.85
Sth ¢ 519 414 553 370 494 330 441 B[S0 XL SH18 -346 463 619
M3bps | 0.74 1.82 1.72 328 140 2573 1824 1404 21786 0.93 2.10 0.52 1.45
m3 bps | 4.63 6.25 G.09 o444 262 2106 303 2457 To0 452 6.67 4 30 827
Sthbps | 1.41 1.41 1.41 1.41 1.41 1.41 1.41 141  -1006 141 1.41 1.41 2.62
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Gottfried Keller (1/5 Ditonic Meantone, 1707)

Jorgensen, 6l
=
]

Lt Fif

F 3t

"Sharp thirds must be a= shamp a= the ear will permit, and all fifths a= flat as
the ear will permit.” Keller had equal-beating major triads.

Minor thirds

"Almost 1/5 Ditonic”. A German harpsichordist who lived in England. He wrote:

Fifths (CG)

WG Fange

2.8
35.5

“==Toaera out talal kensian dange,
add thiz toeach oozt

1.36 +8.16 +544 272 00 272 544 816 -10.89 -1381 #1533 #1361 #1038 +8.1§
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG
mid ¢ 748  T.43 743 743 743 4014 4014 4014 T4B 743 T43 T4d 748
= M3é 280 280 280 230 280 3548 3548 3545 3546 280 2280 280 280
gth ¢ -468 -488 483 488 483 468 -488 463 2788 483 488 483 488
M3bps | 1.06 1.59 1.19 1.78 133 2547 1805 143 2132 127 1.50 142 213
m3bps | 425 6.3 4.76 712 233 2159 3230 2418 680 208 760 >89 8.3
Sthbps | 1.06 1.59 1.15 1.78 1.33 1.99 1.49 111 1007 127 1.80 142 213
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Gottfried Silbermann (1/6 Syntonic Meantone, 1714) Minor thirds
o Gottfried Silbermann, an organ builder, (1683-1753) and Johann Sebastian
= Bach (1685-1750) were contemporanes and are known to have worked Fifths (CG)
0 together as colleagues and friends. -
= [.2
4
5 - z 26.7
qﬂ .

add thiz t=o cach offack.

“==Toaera out talal bensian dange,

: -183 -328 -48% $£H32 -B15 +#HT8 +815 +552 +489
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

=
[ =]
i
e
@
+
e
L
=
[=r]
£
[
fam]
=

m3 ¢ 1073 1075 1075 1073 10F5 3031 3031 303 10¥5 1W0F5 1075 1075 1075
= M3é 7T TAT O TAT AT TAT 2GV¥2 2872 2872 2wy O OTAY AT TAT AT
gth ¢ 358 -35% -358 -358 -358 -358 -358 -35% 1597 358 -358 -353 -358
Mibps | 272 407 3.05 4.56 342 1817 1435 1074 1807 325 485 3.64 o484
m3 bps | 6.12 9.16 686 1026 7F68 1629 2438 182 875 T30 10EE 8T 1223
Sth bps | 0.81 1.2 0.91 1.37 1.02 1.53 1.14 0.8 -575 057 1.45 1.09 1.63
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Robert Smith (Equal-Beating Meantone, 1749) Minor thirds
Mathematioan and astronomer. Smlﬂq—wurl-c:ed to reme the meantone '. |E - |':

temperaments of Pietro Aarcn and Christiaan: Hu',rgaus Thiz is based on Fifths (CG)
_ dividing the octawve into 50 tones. Mote. hat of the M3s are contracted. > 4

45.9

WG Fange

s
| e S H

[

Jorgensen, 108
=

=
i il

“==Toaera out talal bensian dange,
add thiz toeach o2zt

I % T}
+12.07 +5.04 402 o000 402 304 207 1609 -2011 +2413 «20.11 #16.09 +12.07
CEG B0 DFFA  ACFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EBGBR BREDF  FAC CEG

]
[l
=
=%

M ¢ 358 35 35 358 358 5184 5184 5184 358 358 358 358 358
=M3¢ | (240) (240) (240) (240) (240) 4586 4586 4586 4586 (240) (240) (240) (2.40)
She¢ | -598 598 598 598 593 593 593 598 4228 593 593 593 598
Mibps | -0.91 -1.36 -102 -152 114 3299 2485 1843 2755 .09 163 122 183
m3bps | 204 304 227 340 254 2792 4174 3119 3326 244 364 272 407
Shbps| 136 204 15 227 170 254 190 142 -1522 163 244 182 272
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Jean-Baptiste Romieu (1/7 Comma Meantone, 1755) Minor thirds

o 1/7 comma meantone. Note that in most of the playvable major triads, the m3
= (EG) beats exactly twice the rate of the M3 (CE). Therefore in the inverted triad Fifths (CG)

- GCE, the GE M& beatz exactly the same as the M3 CE. -
=z 9.2
4
5 - z 22.7
.q_ﬁ_
35_

Eb Bl

B
Fae
[

“==Toaera out balal bensian dange,
add thiz toeach o2k

+340 +230 #1120 000 -0 220 -330 -440 550 #5680 +580 +450 +3.40
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA#CE CH#FGHE AbCER EbGBR  BRDOF  FAC CEG

i
=
=
==l

m3 ¢ 1224 1224 1234 1234 1234 2574 2584 2584 1224 1234 1234 1224 12324
= M3é 919 8919 515 928 8925% Z285 2255 Z25y 2258 81% 82% 51% 518
gth ¢ -3k -306 -318 -3 -308 -306 -306 -306 1034 316 -306 -308 -3.08
M3 bps | 3.49 522 3.9 252 443 1627 1212 506 13589 415 862% 468 857
m3bps | 696 1043 T8 MNM.78 882 1383 2063 1544 1108 @36 1252 9530 1393
Sth bps | 0.69 1.04 0.80 1.16 0.87 1.30 0.98 073 -372 085 1.24 0.93 1.39

http://www.rollingball.com/images/Romieu.gif10/2/2006 4:14:06 PM




http://www.rollingball.com/images/Holden.gif

John Holden (1/5 Syntonic Meantone, 1770)

_ are).

Jargensen, 127
=

Music theoretician at Glasgow University. Similar to Keller's temperament, but
the major triads are not equal-beating (though the first-inversion minor triads

Minar thirds

l-'H"tI'm{
1.3
= 32.4

Fange

add thiz tocach offack.

L “==Toaera out talal kensian dange,

17 +7.03 +48% +234 000 234 458 -FO03 -B3¥ 1172 #1408 #1172 +838 +7.03
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

mid ¢ .61 &.61 8.61 851 461 3574 36574 3574 851 851 8.81 &.81 8.581

= M3é 4.3 4.31 4. 431 431 3244 3244 3FZ2 44 3244 4N 4.3 4.3 4.3
gth ¢ -430 -430 430 430 430 430 -430 430 2333 <£L30 430 430 430
Mibps | 1.84 245 1.83 274 205 2325 1742 1304 1851 185 2852  21% 327
m3 bps | 490 7.33 5.48 8.21 G.14 18978 2858 2212 Ta2 285 875 635 9.80
Sth bps | 0.98 1.46 1.09 164 1.2 1.83 1.37 1.03 858 117 1.75 1.3 1.95
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John Marsh (4/25 Syntonic Meantone, 1809) Minor thirds

4/25 syntonic. Marsh's philosophy was that is better to have only two-thirds of
the keyboard harmony tolerably in tune... he disapproved of tempering for the Fifths (CG}
zake of the characters of the keys.

7.7
25.7

Jorgensen, 345
=
]

W3 Fange

B
"'\. "'\.

10. 3Fu 1 ; .‘3 5::'

ET

[ T

“==Toaera out talal bensian dange,
add thiz toeach o2zt

075 +450 +300 +150 0 150 -300 -450 H00 730 500 +750 +500 450
’ CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR  BRODF  FAC CEG

m3 ¢ 11.14 1114 1114 1114 1114 2514 28314 2814 1114 1114 1114 1114 1114
= M3é 788 769 769 789 789 25689 2569 2569 2569 TH9 TYHEH Y769 769
gth ¢ -348 -34 -345 -346 -345 348 -346 34 1454 348 345 -345 -348
Mibps | 282 437 3.7 4.89 355 1842 1379 1032 1545 348 321 3.590 5,54
m3bps | 634 5.49 70 1083 T8 1586 2344 175 10100 T8 1131 847 12868
Sthbps | 0.78 1.17 0.86 132 0.93 1.47 1.10 083 -523 054 1.40 1.05 1.57
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A

RRiiiaMBERT PG

i T

s "

B a1
&

L L
g TR
= a0 ] b R

| |
11r
i

! o
1 n.:-i . , i__ .ﬂr ;..'..;.'1.

R 1] )T

.. d'Alembert ... Britannica ... Hawkes ... Fisher ... Secor

http://www.rollingball.com/A04z.htm10/2/2006 4:14:11 PM




http://www.rollingball.com/images/DAlembertM M .gif

Jean-Le Rond D'Alembert (Modified Meantone, 1752)
French mathematician. The purpose of modified meantone was to increase the

number of good M3= to nine or more. The price paid for this is harmonic waste
in the major triads C#, Eb, Bb, F.

Joargensen, 202
=
]

Minar thirds

Fifths (CG)

5 g

g4 o

s 4

5 ' ;i

3 5

o _

S

2 49 +10.26 +6384 +342 0.00 -342 H14 B35 1158 443 218 202 #4112 #1103

CEG GBD DFES  ACH#E EGHB BD#F# FHa#CE CHEFGE AbBCER EbGBb  BbBDF FAC CEG

i & 538 G6.08 6. 70 T.48 T.48 1634 2521 3407 3407 24517 1404 L35 538

= M3é 0.00 0.70 1.40 210 2.80 1168 2053 2939 3226 22869 1913 955 0.00
Sth ¢ L3 SH53¥ (3B LI 467 468 468 46 419 419 4159 419 533
M3 bps | 0.00 0.40 0.60 1.34 1.33 a.32 1082 1179 2301 1204 1293 485 0.00
m3 bps | 3.06 5.7 4N 712 5.32 &73 2019 2047 3I0TFF 16855 1517 409 512
Sthbps | 1.22 1.83 1.3r 205 1.33 1.599 1.459 1.1 150 413 188 127 245
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Modified Equal-Beating Meantone (Encyclopedia Britannica, 1797) Mimor Stk
= 1/5 syntonic. By 1797, tuners had learned to modify the Holden meantone
™ temperament so that nine keys could be used. The Britannica described this Fifths (CG)
5 0 - temperament as "better adapted than any other to keyed instruments.” -
e = 4.3
= Z
5 z 32.4

add thiz t= cach offact.

LE ]

b1
Bh |
|

“==Toacera out talal bensian dange,

+7.03 +489 +234 000 -Z234 469 -FO03 -538 +0598 +1406 #1172 +533 +7.03
CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BRDOF  FAC CEG

i
[l
[Pl
Lot

m3 ¢ .61 &.61 8.61 881 2131 3874 3574 2404 851 851 &.81 &.81 8.581
= M3¢ 4.3 4.31 4. 431 17.01 3244 3244 3244 1874 43 4.3 4.31 4.3
Gth e -430 -430 430 430 430 430 -430 &40 M3 430 430 430 430
Mibps | 1.84 245 1.83 274 812 2325 1742 1304 119 185 2852 215 327
m3 bps | 490 7.33 5.48 821 1525 1976 2956 1453 7io2 285 873 635 9.80
Sth bps | 0.98 1.46 1.09 164 1.2 1.83 137 2, 402 117 1.75 1.3 1.95
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William Hawkes (Improved Modified Meantone, 1807) Minor thirds

Same as Holden's meantone, except for G# and Eb. Primitive by comparizon to
the 1797 Encyclopedia Britannica meantone.

Jorgensen, 309
=
]

“==Toacera out talal bensian dange,
add thiz toeach of ozt

£
=
i
I
@

: +£35 000 -235 -469% -FO04 539 -F43 +215 +11.73 +539 +7.04
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRDF  FAC CEG

m3 ¢ 660 o©.60 8.60 850 1250 2483 3578 324 2053 &80 860 360 B850
= M3é 430 430 4.3 430 &80 2053 3248 324 2816 1623 430 430 430
gth ¢ -430 -430 430 430 430 -430 430 O0.00 763 783 430 430 -430
Mibps | 1683 244 1.83 274 410 148% 1743 1304 18% T33 252 218 327
m3 bps | 489 7.32 5.48 820 H%21 1331 2558 195 1858 584 873 654 579
Sth bps | 0.98 1.46 1.09 164 1.23 1.83 1.37 000 -274 2068 175 1.3 1.96
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Alexander Metcalf Fisher (modified Meantone, 1818)

Jorgensen, 392
=
]

usage, and constructed this temperament so that the C, G, D and A major
thirds would be perfect.

Minar thirds

Fifth

A Yale mathematics professor, Fisher studied musical compositions for interval
3

“==Toacera out talal kensian diange,
add thiz toeach oozt

;_ i:_'-:.::_‘___::': _____ __l:-.:-\___l:__#d.-- :'.-: . : '.:{:'___
& -7 O ----- - ~ m - 1
5 [i] = E -

1.07 +10.26 +684 +342 000 -342 H84 -1026 -1369 -067 .75 #1512 #1269 +10356
) CEG  GBD DRA ACHE EGH#B BD#F# FRagCH CHFGE AbCEb EbGBR BbDF  FAC  CEG
m3 ¢ 238 538 5.38 238 1282 3366 4445 3IB00 1816 TF3I6 637 538 538

STM3¢ 00 000 000 (OO0) V44 28328 3507 4007 3362 1278 199 059 0.00
ath ¢ -53% 53 5386 538 5386 538 533 206 1546 542 438 438 538
M3bps | 0.00 0.00 0.00 000 354 2025 2099 1610 2025 579 135 050 0.00
m3 bpz | 3.06 453 3.42 212 914 1805 3576 225 1647 50 643 409 612
Sthbpe | 1.22  1.83 1.3 205 153 23 171 048 556 147 178 133 245
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George Secor #3 (Modified Meantone, 1975)

40 -

courtesy George Secor
Lad
[H3]
1

Whereas O'&Alembert probably wanted to improve the dominant triads in minor
kkeys, Secor doesn't consider a dissonant dominant triad to be a liability.

it G

Minar thirds

Fifths (LG}

WG Fange

0.0
32.3

30+ i
._.- -~ .-:I.-'
25 -1 ::_-I"' ALK
20 - .
Ll .-'.;__ -"-'\-;_-"-'.".,' ;
. = [ 5[:’ 16.6 17.3 s
5 ] = LF 44
o 13.0
10+ :=:_. LR 03 '’
) ] = y i ::r i Y ﬂg"
o L = = P 5k |
E‘: y N I ,F I ’.I- .E ! 5.9 1 ) ‘:::E -ﬂ;;;_\.i
8 1 18 Ielole 2 SN e
a o g - LT -
E E I:I = T -~ - - - = .1'
EE R ___-_:::"-
§§ S SRR it FPEEE Lt 5 1.9 1.3 -
E ’ o - - = = - Copyight @ 2002, Jasonkanter, Orzas 1sland Tuning. All rights resersed. ™
1.76 +10.28 +5.384 +342 0.00 =342 HEs  -BET £ -484 «28% #1002 #1157 #1023
CEiz GBD OF#4 ACHE EG#B bBOsF# FRA%CH CHFGE ARCER ERGBR  BREOF FALC CEG
md & 3.38 538 7.09 1246 1784 2688 32286 322X 2322 1248 r.0ge 5.38 5.38
TM3g (n.ogy (0o 1.7 705 1248 2322 32328 32 2BLL 1T.Es 7.05 1.1 (.00}
dhée 53 -53% 538 538 538 -387 000 0.00 5.38 238 000 -387 -5.38
M3 bps | 0.00 (.00 0.73 451 5.54 1880 1731 1288 1724 207 4.81 0.8v .00
m3 bps | 3.06 4.58 4.5 M.85% 1274 1440 25857 15942 21.04 247 7.21 4.05 812
Sthbps | 1.22 1.83 1.37 205 1.53 1.56 0.00 000 -15%3 -1.45 000 112 245
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Well Thumbnails

Hover over the thumbnail for a second to see the name of the temperament. Click on the thumbnail to see the

detailed chart.

[ ——

[P

[P

[P

[P

characteristic rectangular profile and the augmented fifth.
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The last two (Preston) are actually modified meantones, not Well temperaments, as you can see from the
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Werckmeister Il (Well, 1691)

Werdcmeister showed that excellent well-temperaments were possible with
about eight pure fifths. This version (courtesy Paul Bailey) i= 1/4 ditonic comma
well, with tempered fifths on C, G, D and E. .

courtesy P, Bailey

Minar thirds

r!.h.'-' [ [

Fl'-ﬂ:l'ls{
3.9
21.5

WG Fange

EJ ﬂl emmm =t T mE=T

P -t IO ki | R e N voviy L. I =zl =-ga=

=g B ARy i ZsmmEsecmmTTT

2T -4

i: 1.3 20 15-%0° 00 25 00 00 00

E E 5 S - gl : . ; + T T

eE omiig < - :

A E= - ¥

g

i -10

4.89 +1.73 +7.8 +3% 0.00 +1.85 +3.91 0.00 #1898 +351 587 #7882 #5788 +11.73
’ CEG B0 DFES  AC#E EGHEB BD#F# F#A#CE CHFGE AbBCER EbGBb  BbBDF FAC CEG
m3 ¢ 973 1564 1584 1564 1564 M51 2150 M5 2150 1564 977 3.91 972

= M3é 382 973 972 1565 1564 1565 21581 M5 2151 1564 972 3.91 3.92
Sth ¢ 587 53r 587 0.00 =0.01 587 0.00 -0.M 0.00 .01 0.00 -0.01 587
M3bps | 1.49 557 417 9499 T.459 11.23 1155 867 13 T.08 663 1.95 2.98
m3 bps | 5.58 13.36 9492 1487 1123 1157 1734 13N 1851 1062 5§44 295 1116
Sthbps | 1.34 2.00 1.45 0.00 0.00 2.51 0.00 0.00 0.00 0.00 0.00 0.00 287
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Peter Prelleur (Well, 1731)

s Well temperament descended directly from meantone, altering it =o that one
= can madulate through all the keys. Each natural (white) fifth beats at 0.9; the
- 25 fifths with black keys beat more slowly.
o -
o .
L} L
L | :E:
'2.:' _ L

Minar thirds

Fifths (CG)

WG Fange

8.4
19.5

(1.9

g

5 g

E £ = - t-\. ‘___'“

50 A : = = P

24 ﬂ.ﬁﬂ:ﬂ:g::'?ﬂiﬂ"”ﬂ{ﬁg"' Jg L5 05 1 0.0 02 4 ﬁ_.‘g':a. 1.8

T - - “~ u

EE: § )

53

g

ko0

1.58 +431 225 #1588 o000 -041 182 -084 -045 +120 4315 +437 +533 +43
’ CEG GBD DFfA ACHFE EGH#B BD#F% FRAZCE CHFGHE AbRCER EbGBRE BROF  FAC CEG
ma ¢ 12584 1243 1480 1581 1848 19863 2048 1%77 1880 1357 1150 1133 1254

= M3é 8.95 877 M2 1324 1530 1848 1885% 1947 1680 1282 1081 835 8.96
3h ¢ -387 288 -355 23 318 7 157 -0A poo0 074 -08% 288 357
M3 bps | 3.40 2.5 479 &.44 7.3 1323 1014 783 1013 575 7.39 424 G6.61
m3bps | 736 10589 945 1492 1323 1055 1647 1189 1520 919 1208 861 14.72
Sth bps | 0.90 0.50 0.50 0.50 0.590 0.50 0.50 0.07 0.00 0.20 0.40 0.90 1.80
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William Tans'ur (Well, 1746)

Crganist, theorist, composer. This temperament was published in his book "A
Mew Musical Grammar." He directly tempered onhy three fifths (CG, GD, DA).

Jorgensen, 89

T
LT o e
e

e -
-
=

Let Fid

Minar thirds

Fifths (CG})
4.5

20.9

Fange

=

5y IFPPE

E&n _.-:::"-' O “anE

LoD D= == B

51 0.7::-43 13 43 13-13 00 00 02 00 0.0 00 1.3

R = = e

oo Oy

53

g

KoA0

0.47 +53.88 +505 +347 o000 147 409% 520 -3M 125 #4010 <205 +401 +555
’ CEG GBD DFfA ACHFE EGH#B BD#F# FRA#CE CHFGHE ARCER EbGBRE BROF  FAC CEG
ma ¢ 812 8.3 1045 1387 1845 2054 20594 205 2151 1884 1430 963 812

= M3é 6.25 4.54 232 1045 1387 11788 209594 2054 2094 1864 1430 963 6.25
2h ¢ =287 -383 513 -343 458 308 0.00 0.00  -057 0.00 0.00 oo 287
M3 bps | 237 2.58 2.8 6.66 g.82 1279 1122 842 1282 842 1002 48 475
m3 bps | 5.19 7.4 668 1325 1320 1122 16883 1282 1945 1283 1503 735 1038
Sth bps | 0.65 1.30 1.30 1.30 1.30 1.30 0.00 0.00 021 0.00 0.00 0.00 1.30
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Jean-Le Rond D'Alembert (Equal-Beating Well, 1752)

Jorgensen, 213

A typical well temperament similar to Vallotti and Tans'ur in general musical
effect.

Minaor thirds

Fifths (CG)

WG Fange

4.8
18.7

&

Et’: T T R e - S SETEEIEEeszIISCho e

sk _gasecor3atizarozTeieAREER-- P SR T

g% YL = = ] 5 =T O

24 1.2 1.;”:-_532525"31 3 ;3 0.3 ﬂ_‘..3 @3 k2 o2 0.2-:2.4

%E -5 4 gsff::;_;::::_':: <L B - e

ER- 7 N v

53 ) -

g

£ 40

284 +7.72 #4437 278 poo 121 0031 #0894 #1898 +288 #3755 +40985 #6542 772
’ CEG =80 DFFA ACFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EBGBER BREDF  FAC CEG
md & 1008 1255 1858 18381 1861 1845 13685 1941 1560 1505 1200 7892 1006

= M3é 478 9.1 11.84 1584 1755 1775 1771 18315 1875 1430 1150 725 478
Sth ¢ 530 354 474 316 106 070 0894 X5 088 L4 050 -066 530
M3 bps | 1.81 212 2.05 992 238 1272 552 7.3 1132 847 F.ro 3.63 3.62
m3bps | 573 1070 1059 1799 1334 952 1503 172 1775 1020 1219 603 1145
Sthbps | 1.21 1.2 1.2 1.21 0.30 0.30 0.30 0.30 0.31 0.20 0.20 0.20 2.41
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Jean-Jacques Rousseau (Equal-Beating Well, 1768)

Jorgensen, 150
i

Tuning by ear, Rousseau narrowed the fifths by different "degrees”, which he
listed as follows: 6 degrees for fiftths on C, G, D, &, E; 5 degrees for F; 4 for
_ Bb; 3for Eb; 2 for G#; and one degree for fifths on B, F#, C2.

Minar thirds

*****

5

ap L H - e e e

nop e At o o = - o = = s

i: 0.8:::0:9:::09-:0:67 09 0.3 01 01 03 04 06 0718

i 54 U - ; ~ - . 7

ER- - -

3

g

n -10

1.83 +4 09 <216 +151 po0 038 150 023 #1232 4280 374 +408 #4585 #4009
’ CEG GBDr DREA ACHE EG#B BDHF# FRA#CE CHFGE AbCER EbGBE BBOF  FAC CEG
m3 ¢ 13142 1283 1541 1726 1975 19562 1844 1760 1599 1374 125% 1155 1312

=M3¢ 923 1003 11584 149595 1665 1893 1793 188 1547 1210 11144 512 523
Sth ¢ -388 260 347 232 309 -089 -046 -0861 082 183 -145 -243 -3.89
M3 bps | 3.51 5.70 5.03 554 TS5 1356 566 6.04 515 547 T.54 463 7.01
m3bps | 747 1076 9.83 1651 1415 1054 1435 1063 1447 93 1278 873 14583
Sth bps | 0.88 0.88 0.58 028 0.8 029 0.15 0.15 0259 0.44 0.559 0.74 177
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Jean-Jacques Rousseau (Theoretical Well, 1768)

Joargensen, 143
i
]

Swiss philosopher and composer who lived in France; wrote Dictionnaire de
Musigue. Rousseau spedalized in the tempering (narrowing) of fiftths that varied

in their sizes.

Minar thirds

Fiths (CG)

WG Fange

9.5
19.0

L “==Toaera out talal bensian dange,
add thiz toeach o2zt

-1
25 +3.12 +208 +104 000 -1.04 -208 -062 +08 +229 324 +370 +368 +3.12
CEG GBD DRF#A ACH#E EGH#D DBD#F#F FRA%CE CHFGHE AbCER EbGBR BRODF  FAC CEG
m3 ¢ 1252 1252 1502 1751 20001 1851 1851 17 1552 1402 1302 1252 1252
= M3é 8953 8953 1202 1452 101 1801 1801 1635 1452 1252 1102 1003 8.53
gth ¢ 2% -29% 28 -2% 2% 050 050 030 -100 450 -200 -250 -299
M3 bps | 3.62 2.4 .12 925 813 1382 967 6485 875 2685 748 208 T7.23
m3bps | 712 1066 958 16875 1434 1048 1491 10Z 1403 850 1321 951 1424
Sth bps | 0.68 1.02 0.76 114 0.85 0.21 0.16 012 0.36 0.40 0.81 0.76 1.36
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Johann Philipp Kirnberger (Equal-Beating Well, 1771) Minor thirds

o0 German theorist, composer, student of Bach. C Major, G Major, E minor and B
™ minor triads were all completely just, achieved by compromising the D and A& Fifths (CG)

5 25 _ fifths. Contains some of the purest harmony acoustically possible. -

E = - ? u-u
o= &

5 z 21.5

= <--Taaero ouk balal tension diange,
add thiz toeach oozt

P
i

+485 +581 +875 000 383 588 492 4952 257 01 +094 <250 +4385
CEG GBD DF#A ACHE FEG#D DBD#F# FHA%CH C#FGE AbCEb EbGBb BbOF  FAC CEG

m3 ¢ 0.00 g00 1072 1855 19555 1855 2151 215 213 2151 2151 1075 0.00
= M3é (0.00y (0.00) (00O &FF 1955 1855 1855 2151 2151 A51 2151 1075 (0.00)
gth ¢ 0.00 0.00 -1072 -10.79  0.00 000 -195 000 0.00 0.00 0.00 0.00 0.00
M3 bps | 0.00 0.00 0.00 258 931 1357 1048 884 1296 872 1458 547 0.00
m3 bps | 0.00 0.00 6.83 1882 13597 1048 1727 129 1843 1458 2186 820 0.00
Sth bps | 0.00 0.00 273 210 0.00 0.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00
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George Frederick Handel (Well, 1780) Minor thirds

Whoewver authored the Handel temperament had more understanding of !
classical harmonic balance than had anyone else before 1780, In 18th century Fifths (CG)
_ well, the greatest perfedion occurs when CE is the one smallest M3 and C#F is
the one largest M3. 9.3
19.6

Jorgensen, 172
i

W3 Fange

,i:':.{l'. Cit

L Fit

-Gz EF-
--15'5,-=-
o ==

0:6 0.0 00 03 04 03721

—
=]

“==Toaera out balal bensian dange,
add thiz toeach oozt

.59 +445 +172 -008 000 +008 -078 -253 -250 -0535 #1441 +242 +344 +445
’ CEG GBD DRF#A ACH#E EGH#B DBD#F#F FRA#CE CH#FGHE AbCER EbGBR BRDF  FAC CEG

m3 ¢ 14.00 1454 1308 13.08 1588 1963 2057 19683 1869 14584 1212 1118 14.00
= M3é 83 1i1g 118 1A1g 1308 1588 1889 1963 1869 1400 1118 1025 83N
gth ¢ 469 -37 188 83 282 -375 188 000 000 094 -08%4 -094 469
Mibps | 353 6.36 4.76 713 8§24 1137 1003 788 MNMIF 632 T.58 219 T.07
m3bps | 796 1272 833 1248 1137 1053 1654 1184 1690 1011 1229 350 1583
Sthbps | 1.06 1.27 0.48 0.72 0.80 1.60 0.50 0.00 0.00 0.25 0.38 026 213
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Francesco Antonio Vallotti (Well, 1781) Minor thirds

The fifths on the white keys COEFGA are each one-sixth ditonic comma namow.
The remaining =ix fifths are pure. & "very conservative" temperament
_ compared to Prelleur.

Jorgensen, 185
i

u
=]

“==Toaera out talal bensian dange,
add thiz toeach oozt

+5.67 +391 #1586 000 19 -39 -155 000 +196 +391 +587 +782 +5.87
CEG GBD DF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

-
4=
o

m3 ¢ 973 97 1389 1760 2151 2151 2151 21585 1760 1369 978 973 9578
= M3é 2.87 287 87 1369 1760 2151 2151 215 1760 136% 978 287 2.87
gth ¢ =35 3% -3, 351 -3 0.00 0.00 0.00 0.00 0.00 000 -39 -3M
M3 bps | 223 333 4.16 er3 841 1540 1155 88 1082 619 662 25 445
m3 bps | 556 8.3 873 1882 1540 1155 1732 129 153%3 928 5% 743 112
Sth bps | 0.89 1.33 0.99 145 1.1 0.00 0.00 0.00 0.00 0.00 0.00 1.19 1.78
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John Preston (Equal-Beating Well, 1785)

Jargensen, 217
i
]

Cwt Fid

F g

A rough well temperament that contains faults, including the wide diminished
sixth on G# and the fact that the M3s do not progress in order.

Minar thirds

Fifths (CG)

Fange

=

9.3
20.5

£

Eti O ety FEo o

50 i gmpf P e A 108

5T A Y codz arcoct e -

24 0.7 " G:7--- a7 wladk .o Q070 - 1 &7 0.7 0:7 Q.7 0724

= 0 .7 o - X 1 - - = - —

R - = o2 C = o

B - -0

23

g

K0

041 +204 +091 <080 000 -173 -223 -356 -379 -477 +283 +218 <240 <204

CEG GBD DF#A ACHE EG#D DBD#F# F#ACE C#FG¥ AbCEb EbGBb BbOF  FAC  CEG

mi¢ | 13.01 1261 1208 1357 1310 2202 2162 228 1486 1437 1404 1360 13.01

=M3¢ | 992 1055 933 989 1055 1874 1943 1888 2050 1177 1230 1128 9.92
Sthe | -3.08 206 276 -388 246 328 219 293 S84 280 173 231 -3.08
Mibpe | 376 599 397 630 508 1342 1042 7.99 1233 531 832 572 7.52
mibps | 7.39 1074 7.1 1285 937 1182 1738 1373 1343 972 1424 1033 1479
Ghbpz| 070 070 070 140 070 140 070 070 -203 070 070 070 140
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John Preston (Theoretical Well, 1785)

Minar thirds

In the theoretically correct version, harmaonic imbalances have been correded
but there is a lack of color vanety (only two colors of M3).

i

Jorgensen, 223

&

Eﬁ seflEEama =TT [ M

5b e A T Tmane o T T o = i

i 06 10, 07 f:1-08. .12 0.9 0.7 0.8 1.1::0.9 13

= & - - - o T w i § 7 il = STl

2 54 - - - il . . o n - -

EE R I

51

g

n -0

0.43 #2585 #1770 +085 000 -085 170 255 341 428 4511 #4286 +341 #2558
’ CEG GBD DREA  ACHE EGH#B BD#F# FEA#CE CH#FGE AbCEb EbGBb BbDF  FAC CEG
m3 ¢ 13.08 1309 1309 43.09 1309 2330 2330 2330 1309 13.09 13.09 13.09 13.09

=TMi¢ 1028 1028 1023 1028 1028 2050 2050 2050 2050 10283 1028 1028 1023
Gth ¢ =281 =281 281 281 281 281 281 281 741 281 281 281 281
M3 bps | 3.90 5.84 4.38 6.55 4591 1469 1100 824 1233 485 65.96 5.21 T7.80
m3bpz | 744 1115 835 1250 936 1252 1874 1404 1184 887 1328 9594 1489
Gth bps | 0.64 0.95 0.7 1.07 0.80 1.20 0.80 067 267 0.76 1.14 0.85 1.27
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Thomas Young (Well, 1799) Minor thirds

Jorgensen: "Notice the complete symmetry.. the even changes in the sizes of g '
thirds...the most perfect idealized form of well temperament ever published...a Fifths (CG)

s
o

(]

5 summation of the best ideals of well temperament...the greatest perfection

] 25 . " . e =

C possible. i = .
i

o 4

| .

L]

=

L

—
=]

“==Toaera out balal bensian dange,
add thiz toeach o2zt

#2723 +415 208 000 =208 159 -183 +012 208 #4203 +535% +6511 +523
CEG GBD DRF#A ACH#E EGH#B DBD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

]
[l
=
o

m3 ¢ 241 1181 1381 1784 1567 2151 2151 1867 1784 1381 1181 841 9.41
= M3é 23 7588 87 1381 1Wed 1887 2151 1867 1784 1381 8Y3  T.53 5,38
gth e 403 -403 403 403 -133 -183 0.00 0.00 0.00 o000 1383 183 -403
Mibps | 204 4.3 4.16 4.81 53 1410 1155 78 1077 624 6862 384 408
m3bps | 535 9.89 &.81 1703 1410 1155 1733 1188 1813 837 1178 715 1071
Sth bps | 0.92 1.37 1.03 154 0.52 0.78 0.00 0.00 0.00 0.00 0.74 0.56 1.83
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Vallotti-Young (Well, 1799) Minor thirds

The Valloth temperament as Young tuned it. Young developed these
instructions to be easy to follow with consistent results.

Joargensen, 259

ndd thiz t=o cach offact.

= <--Taaero ouk balal tension diange,

00 +287 +3% +15% 0 18 -39 587 3% 18 000 #1595 +3591 +5.87
CEG GBD DF#A ACH#E EGH#B DD#F#F FRA%CE CHFGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 976 9.7/ 97 1389 1780 2131 2151 251 2151 1760 136% S78& 978
= M3é 2.87 287 o287 878 1389 1780 21319 2151 2151 1780 13689 978 .87
ath ¢ =35 3% -3, 38 381 -3 0.00 0.00 0.00 0.00 0.00 0.00 -39
M3 bps | 223 333 2.49 623 653 1259 1152 8684 129 755 928 49 445
m3 bps | 556 8.3 823 1307 1255 1152 1728 129 1845 152 138% 743 1112
Gth bps | 0.89 1.33 0.99 145 1.1 1.67 0.00 0.00 0.00 0.00 0.00 0.00 1.78
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Stanhope (Improved Kirnberger Equal-Beating Well, 1806) Minor hirds

= When tuning by ear, Stanhope used the equal-beating method. In this - . i

™ temperament, the FA third is greatly improved to better match CE and GB. The Fifths (CG)

5 25 _ G and B fiths have been compromised; however. -

2 = Y & o = 0.0
= - 3 - &

2 © z 22.9

15

10

“==Toaera out talal bensian dange,
add thiz toeach o2zt

—
=]

+11.09 +1;'3|.I15 +485 000 -259 -064 +274 +489 +685 +8680 +718 +514 +11.09
CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

&n
=
]

m3 ¢ oo0 1015 1838 253 2253 2151 1813 1813 1813 2151 1135 455 0.00
= M3é 0.00 o0 1158 1838 2283 2253 1813 1813 1813 1813 1135 455 0.00
gth e 0.00 -1015 630 -455 0.00 1.42 0.00 0.00 oo00 338 0.00 0.00 0.00
M3 bps | 0.00 0.00 4894 1174 1087 1646 575 T.3 1087 823 TFiV0  2ZH 0.00
m3bps | 0.00 866 1174 HN94 1646 1158 1463 1057 1646 1463 1155 346 0.00
Sth bps | 0.00 3.46 1.73 173 0.00 -051 0.00 0.00 0.00 0.91 0.00 0.00 0.00
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Stanhope (Improved Kirnberger Theoretical Well, 1806) Minor thirds

Stanhope was a scientist, inventor and poltician. He disliked the D and A fifths "
of the Kirnberger, and proposed to temper the G fifth as well. The "theoretical” Fifths (CG)
version reflects Stanhope's use of a monochord or "tuning-glasses".

I

Jorgensen, 289
i
]

-
m  E

g, - - —
-~ oEe Ve

it |

W0
15 1
10
g4 B @ e L s e
o !Hﬂt-
£, 0romo0L r S N —
o o i PR e .- -
2o My - - -
Goop - - - T
5s 0.0. 24 1.8 27 .00 0G4 00 00 00 G3 00 00 0.0
7 s i
I B
52 1 ...
5% e R a1
g ) ) =L
n 5 [i]
R

+5.47 +10.43 +5321 000 521 32 -228 033 #1863 358 +456 +B652 347
CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

N
=9
=

m3 ¢ o0 TAY O 1338 2053 2053 2151 2053 2053 2053 2151 1434 TAT 0.00
= M3é 0.00 o000 619 1338 2053 2053 2053 2053 2053 253 1434 TAT 0.00
gth ¢ o000 -faA7 -FA7 0 -FF 0 000 088 000 0.00 000 05 0.00 0.00 0.00
M3 bps | 0.00 0.00 264 852 B&80 1470 102 83F 1240 830 872 J.64 0.00
m3 bps | 0.00 611 852 1980 1470 11535 1853 1240 1880 1481 1458 545 0.00
Sthbps | 0.00 244 1.83 273 0.00 0.42 0.00 0.00 0.00 0.26 0.00 0.00 0.00
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Anton Bemetzrieder (Reverse Well, 1808)

semitone; it is a "reverse well."
Gl [

Jargensen, 339
i
]

A French music teacher, Bemetztrieder regarded singing talent as a
prerequisite for tuning, and his tuning method was to temper melodically by
gar. This temperament is identical to the Vallotti-Young transposed down ane

Minar thirds

add thiz t=o cach offact.

mab =T 3ero ouk balal kension dange,

96 -2.87 3% 188 0.00 #1595

+3.91

+1.85
CEG GBOD DREA ACHE EG#B BDHF# FRAHCHE

0.00

CHF AbCER EbGBD

-155

-3.91

-5.87 -7T.82 587
BeOF  FAC CEG

m3 ¢ 2151 2151 1780 1389 H78 Hy8 HYE 97 1389 1760 2151 2151 21.51
= M3é 2151 2151 1780 1385 578 a3.87 287 o287 g¥d 1389 1780 2151 21.5%1
gth ¢ 0.00 0.00 0.00 0.00 00 -3%1 3% 3% 3% 3% -39 0.00 0.00
Mibps | 8.15 122 7.45 673 487 420 314 235 287 616 1187 1085 16.30
m3 bps | 1222 1833 1124 1310 7T.MM 224  T.B5 287 1232 MEY 2173 1830 2444
Sth bps | 0.00 0.00 0.00 0.00 0.00 1.68 1.25 0.94 1.40 1.05 1.57 0.00 0.00
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Prinz (Equal-Beating Well, 1808)

Most musiogans attempting the Prinz well temperament would have used
Stanhope's "equal-beating” technique to tune it like this. The main difference

Jargensen, 326

Minar thirds

__________________

20 20 1810 00 038 00 0.0

add thiz t=o cach offact.

_l.__- “==Toaera out talal bensian dange,

87 +1288 +603 <203 000 -071 +125 +125 +320 +516 <711 <907 +11.02 +1298

CEG GBD DF#A ACH#E EGH#B DD#F#F FRA#CE CHFGHE AbCER EbGBR BRODF  FAC CEG
m3 ¢ 6590 148 1689 1955 1955 2151 2151 2151 2151 1261 6685 2685  8.90
= M3é o0 &% 12% 18.8% 1955 1855 2151 2151 2151 1281 685 265  (0.00)
gth ¢ -850 -59% -3% -Z656 000 -1585 0.00 0.00 0.00 0.00 0.00 0.00 -2.90
M3 bps | 0.00 2.07 250 103 938 1403 MA5F 88 1302 5T 451 1.35 0.00
m3 bps | 5.07 126F 1078 1871 1403 1157 1736 1302 1953 @56 676 203 1014
Sthbps | 203  2.03 1. 1.1 0.00 0.84 0.00 0.00 0.00 0.00 0.00 0.00 405
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Prinz (Theoretical Well, 1808)

15

& This temperament is a perfect blend between the ancient Pythagorean tuning
M and the meantone temperament.... The major third CE is just. This assured that
5 25 _ the Prinz contains as much n:uh:rr-n:urﬂ:_rast as_1_:he original Kirnberger.

g i E = o

= e .- =

Pl E L4

L]

L,

== F I EESse

Minaor thirds

Fifth

3 (CG)

Fange

=

0.0
21.5

10

&

E ]

24

[T - al

24 1.2 1.8 1.4 %Q::Jﬁ.ﬁ 0.0 0.0 00 00 0.0 0.0 2.4

EE £ | S _..::EE::"" i 1

EE: g SLll;iiT s .

g ;; - ' Oy = -

g

KoA0

201 +10.28 +584 +342 oo -342 147 147 #0485 +244 #2440 #4635 #8311 #1036
’ CEG GBDr DFEA  ACHE EG#B BDSEF# FREA#CE CHEFGE AbCER EbGBE BBDF  FAC CEG
i & 53 1075 1418 1955 1955 21581 2151 2151 2151 18613 1075 533 5.38

= M3é 0.00 538 &.80 1418 1955 1955 2151 251 2151 1613 1075 533 0.00
Sth ¢ 53 SH5¥ H3g LH38 0.00 -185 0.00 0.00 0.00 0.00 0.00 .00 538
M3 bps | 0.00 3.06 3.0 904 534 1401 1155 B.865 13.00 7.30 729 273 0.00
m3 bps | 3.06 917 o.04 1868 1401 11585 1733 13.00 1949 1095 10593 4.09 6.12
Sthbps | 1.22 1.83 1.37 205 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 245
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Jean Jousse (Well, 1832)

Jargensen, 422
i
]

Jousse fled the French Revolution and went to London. He published two
methods of tuning -- a well and a quasi-equal. Jorgensen finds this one similar
to Rousseau and Prelleur.

Minar thirds

E‘"_

5

5

LI 1 - - -

24 057 k3. .. Q—iL:::'l 3 0.0 00 00 0.0 7 i o JLE ﬂﬂ'---’l’.]

E E -3 7] - :- - ‘:: = = -

2= )

53

g

K40

2.04 +369 2680 +069 oo 157 187 002 #1484 +£38% +585 #5372 3895 +369
’ CEG B0 DFFA ACHE EGH#B BDe#F# FREAFCE CHFGEF ARCER EBGBE BEDF FAC CEG
ma ¢ 11.38 128 1582 1515 2151 2151 15802 1570 1345 1301 1238 11585 11.38

= M3é &.42 903 125 158682 1515 2151 1502 1570 1345 1053 506 973 &.42
gth ¢ =295 -3585 284 353 238  0.00 0.00 0.00 oo 249 332 222 258
M3 bps | 3.20 .13 2.93 o997 918 1542 1022 83 214 478 6.13 493 6.39
m3bps | 647 11.06 9.497 18.32 1542 1156 1533 5.4 1221 882 1258 503 1255
Sth bps | 0.67 1.4 0.67 1.34 0.87 0.00 0.00 0.00 0.00 067 1.24 0.67 1.24
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Dr. Herbert Anton Kellner (Wohltemperirt/Bach, 1978) Minor thirds
o kellner is a scholar who has analyzed how Bach probably had his keyboard
tuned.

3. .

s 4 i - 3

VoD PR =] =] -

24 1.0 1.6 1.2 _5'!=3u_::555ﬂ' Z. 0.0 0.0 @G0 00 00 0.0 "2.1

EE -3 7 ::““::E:EEE:?::" - " = i

o= o o - = - -

51 -

g

k-0

1.68 +2.10 +550 +280 oo -284 089 -38683 168 #0030 +220 +420 #6510 #5310
’ CEG =80 DFFA  ACFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EbRGBER BREDODF  FAC CEG
md & a0 118 1201 1881 1683 2147 2152 2144 2154 18584 1234 T54 T.30

= M3é 274 730 7.5 1201 18.e83y 1877 2152 214 2149 1855 12259 755 274
Sth ¢ -455 4688 478 430 0.00 470  0.00 0.02 -0 004 0068 004 -455
M3bps | 1.04 415 3.09 766 404 1202 1154 384 12597 788 &8.32 3.85 2.08
m3bps | 415 1019 766 1|05 1205 1152 1732 128 1850 149 1254 574 8.31
Sthbps | 1.04 1.8 1.21 1.83 0.00 2.M 0.0 -0 0oz 4. 0.02 -0 2.07
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Jorgensen's Idealized Prinz, Kirnberger lll, Aron-Neidhardt (Well, 2002)

via email

harmonic balance for tonality that was intended in the beginning.”

lJorgensen: "This idealized temperament authentically represents Prinz,
Kirnberger 111, and Aron-Meidhardt... It completely restores the perfect

Minor thirds

add thiz t=o cach offact.

“==Toaera out talal bensian diange,

10

347 +1026 +584 +342 000 -342 -17 000 #1771 +342 4513 +584 +855 +1025

CEG GBD DF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

mi3 ¢ 2.3 1051 1584 277 2077 2047 2007 20077 2077 15684 1051 538 2.38

= M3é 0.0 =14 1027 1540 2053 2053 2053 2053 2053 1540 1027 514 0.01
gth ¢ 53 53 53 H3E 025 028 025 05 025 L2B 025 025 538

Mibps | 0.00 292 438 883 981 1471 103 8&F 1241 85%7 §8 281 0.00

m3bps | 3.06 8.96 95 1985 148% 1116 1674 125 1883 1062 106% 410 613
Sthbps | 1.22 1.83 1.37 205 0.07 0.10 0.08 0.06 0.09 0.07 0.10 0.07 245
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Victorian Well Thumbnails

[ T——— =
=]

e A

il l : . = . I
;I;u..i "."i-. |.‘,.I-ll'-.“‘-.-I .]jlr. A ii!l“.""!i
j-lllllillq-- -qullllliqu. ..ullllllll-: jhl.lllllllli jlllllllilqil

o n uh i.-
-ihn""n '*-"--‘.'.?,f-_.‘

,I-llllllﬂl_lll

llli-iqllllll

http://www.rollingball.com/A06z.htm10/2/2006 4:14:53 PM




http://www.rollingball.com/images/TunersGuidel.gif

The Tuner's Guide (Well #1, 1840)

The Tuner's Guide, first published in 1840, contained a compendium of ' :
temperaments from different authors. All temperaments in the Tuner's Guide Fifths (CG)
were based on equal-beating 4ths and 5ths. #1 was based on the Jousse well.

Jorgensen, 437
i
]

o Eﬂ 8.4
& 3 z 19.4
A

-5ﬁ'-- il
0:7:::4,3... 07" ¥ 03 0.7 7 0.0 00 00 1.3 07013
54 v - . . o -

<L

3]

u
=]

“==Toaera out talal bensian dange,
add thiz toeach o2zt

+369 +268 +069 000 157 079 -041 -0355 +140 <336 +531 +395 +3.69
CEG GBD DF#A ACH#E EGH#D DBD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

-
=
[

m3 ¢ 11.3% 1418 1523 1565 1784 1941 2151 181% 1587 1301 1238 11585 11.39
= M3é 643 103 1255 1313 1866 1734 1841 1819 1597 1301 905 8974 243
gth e -259 -38% -284 -353 -8 157 210 0.00 0.00 o0 -332 -222 -298
M3 bps | 3.20 2.80 5.36 836 795 12783 1043 7.3 983 288 613 4594 540
m3bps | 648 1206 972 1592 1278 1043 1732 1057 1445 @82 1256 908 1285
Gth bps | 0.67 1.34 0.67 134 0.34 0.67 0.567 0.00 0.00 0.00 1.34 0.57 1.24
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The Tuner's Guide (Well #2, 1840)

Jorgensen, 441
i

Well #2 was intended as the next step in the tuning student's development. It
has only one pure 5th, and all the remaining fifths were intended to be

_ tempered equally.

“==Toaera out talal bensian dange,
add thiz toeach oozt

=10

0.24 +040 +041 023 0 -035 +005 -004 -08 -071 #2535 #1157 +135 +0.40
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG
m3 ¢ 1488 15593 1580 1516 1487 1653 1804 1770 1479 1448 1407 15325 1483
= M3é 1284 1334 1387 1285 1333 1487 1530 1587 1479 1285 11.8% 1234 1254
gth ¢ -184 259 173 231 154 208 275 18 000 83 218 -Z251 184

M3 bps | 4.9 7.58 2.9 820 637 1065 &.21 6.38 851 280 B804 8§25 5.3
m3bps | 846 1357 99 1450 10685 909 1451 1066 1336 980 1426 1157 1692
Sthbps | 0.44 (.86 0.44 0.88 0.44 0.38 0.38 0.44 0.00 044 0.8 0.8 0.38
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The Tuner's Guide (Well #3, 1840)

Jargensen, 444
i
]

well #3 was very similar to #2, transposed up by a third.

o Sy

&

5

E&: = L n"-"' - :--l--!==: """""""""" —E-amgc-= a5

2 T e EEEEN Rt el i = = C o f L IEEFY

51 0.6 0.6 06 11 08 11 06 00 06 66 11 06 11

2l o) S =2 = =t 3 8 :

EE:

c 1

g

K40

0.11 +0.35 -012 +02 o0 094 081 153 130 <088 +#08 +05% 022 +035
’ CEG B0 DFFA ACHE EGH#B BDe#F# FEARCE CHFGEF  ARCER EBGBE BEDF FAC CEG
i & 1483 145 1411 1523 1721 1826 1783 1521 1481 1453 1583 1525 1483

= M3é 1240 1280 184 1235 1523 15628 1621 1521 1338 1248 1250 1347 1240
2h g -243 182 217 28 183 258 72 0 183 204 2F¥3 182 243
M3bps | 4.70 7.3 o208 790 730 1123 &0 G6.11 &6 263 8.7z G.82 5.40
m3bps | 843 1237 5.00 1460 1233 5380 1442 516 1347 583 1584 1160 1636
Sth bps | 0.55 0.55 0.55 1.10 0.55 1.10 .55 0.00 055 0.55 1.10 .55 1.10
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Augustus De Morgan (Unequal, 1843)

Jorgensen, 463
i
]

A mathematical genius, De Morgan developed this temperament to favor pure
fifths in the white keys. "Harmonicalby or beat-frequency-wise, Chopin's music
taken as a whole would sound smoaother in this temperament.”

_____

Minar thirds

Fifths (CG)

B
2

9.8
17.6

=
-------
-
o=

E‘-'

5

s .

[T Ml IR _ - =

iy 0.1 03 Q4 Q7 07 13440709 05 06 03 0.2

zE L -

Z 3

g

R

220 =253 147 -045 0.00 poo -0.48 147 283 381 £L40 439 -39 253
’ CEG GBD DFfA ACHFE EGH#B BD#EF% FRA#CE CHFGHE ARCER EbGBRE BROF  FAC CEG
m3 ¢ 1711 1585 1418 1271 1221 1271 1418 1588 1711 1857 1808 1857 17.11

= M3é 16682 1487 1271 1075 878 87f 1078 127 14858 1662 1759 1760 1662
gth ¢ 048 0% 147 186 244 284 342 2893 244 185 148 0853 048
M3 bps | 6.30 8.33 5.41 6.85 487 .98 5.76 2.10 881 748 1187 &850 1280
m3bps | 972 1333 904 1214 874 5.81 1138 940 1541 1253 1825% 1409 1545
Sthbps | 0.11 0.33 0.37 0.74 0.69 1.26 1.09 0.70 088 0.52 0.59 0.30 022
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Broadwood's Best (Ellis #4) (Victorian Well, 1885)

Minar thirds

A This tuning was done by one of Broadwood's "best tuners". A shade less color

wn contrast than the Broadwood Usual.

o

[Fa]

|

il

=

=]

L,

- i

24

Voo

Z% 3

zE ) =

51

g

oA

208 +5.00 +5.00 +3.00 Qoo 200 -1.00 0.00 #1.00 200 +3.00 +4.00 +500 +5.00
’ CEG =80 DFFA  ACHFE EG#B BDHEF# FRAFCE CH#FGEE ARCER EBRGBER BREDF  FAC CEG
i & 854 1184 1584 1384 1864 18684 1384 1884 1764 1684 1364 1064 3864
= M3é G.60 ey 1069 1469 176y 11769 1769 176y 1669 1569 1269 3695 6.60
Sth ¢ 196 3% 4% 3% 0% 0% 0% 0% 0% J49% 09 -19% -196
M3 bps | 2.54 437 455 937 245 1267 550 T.12 1007 7089 &.00 4.40 2.08
m3 bps | 4.92 o o 903 wa2 1336 1001 1501 112 158 128 1385 209 §.o4
Sthbps | 0.44 1.35 1.26 1.51 027 0.41 0.31 0.23 034 0.26 0.39 0.59 .69
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Broadwood's Usual (Ellis #2) (Victorian Well, 1885)

Jargensen, 551
i
]

Thizs was Ellis's personal piano tuner, a "usual tuner” from Broadwood. A shade
more color contrast than the Broadwood Best. Sounds very similar to the
D'Alembert Well.

-

“==Toaera out balal bensian dange,
add thiz toeach oozt

= =

=10
275 +£.00 +500 +300 000 =200 -1.00 000 +1.00 +200 +3.00 +400 +500 +5.00
CEG GBD DRF#A ACH#E EGH#D DBD#F#F FRA#CE CHFGHE AbCER EbGBR BRODF  FAC CEG
m3 ¢ 7e4 1184 1584 1364 1864 1854 1864 1864 13864 17564 1354 964  T.64
= M3é 269 669 1089 14469 1769 17869 1789 1769 1769 1669 1269 &69 2.69
gthe -19% -49% 4% -39% -09% 0% -09% -09% -09% 4409 0% -09% -198
M3bps | 2.16 3.81 4.55 937 845 1287 950 V12 1087 T55 855 440 432
m3 bps | 435 982 9% 182 1336 100 1501 N2 1687 1.9 1385 733 870
Sthbps | 0.44 1.69 1.26 1.51 0.27 0.41 0.31 0.23 0.34 0.26 0.39 0.29 0.39
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Moore (Representative Victorian Well, 1885)

In 1885, Elis analyzed the work of =aven tuners. This tuning was done on a
harmonium by a tuner from Moore & Moore. Note that there is some key-
_ coloAng but no M3 is expanded beyond 16 cents.

Jorgensen, 544
i

5 g

E’tn = I i s T

a2 b L -z - = = = T & T =

g3 0037 #:2...0,9.--:%°0.4 06 05 03 05 04 06 04 0.7

B - 25 7%

EE:

51

g

I

0.75 +250 +3.0 +150 ooy 150 100 -0.50 0.00 +050 #.00 #1550 200 <250
’ CEG B0 DFFA ACHE EGH#B BD#F# FREAFCE CHFGEF ARCER EBGBE BEDF FAC CEG
m & 11.14 1314 1514 1714 1714 1714 1714 1714 1714 1714 1514 1314 1114

= M3é 5.69 969 169 1369 1569 1569 1569 1560 1569 1569 1369 1169 569
Gth g -148 -34 -248 -248 148 148 148 148 148 148 148 -148 148
M3 bps | 3.68 .51 4.5 G.rd 745 1123 842 6.31 545 T.08 59.26 .92 T.35
m3bps | 634 1120 966 1639 1228 520 1379 1033 1549 1161 15386 55 1263
Sthbps | 0.33 1.7 0.82 1.32 0.42 0.62 0.47 0.35 052 039 0.59 0.44 .66
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Quasi-Equal Thumbnails
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A. Merrick (Quasi-Equal, 1811) Minor $isda

= Mernck was a musician who attempted to tune the piano "by the melody alone, , -

m striking the finger-keys singly, and in gradual succession only.” He was Fifths (CG)

5 attempting to prove that the ear was supenor to tuning systems that dep

w. 27 theory or beats " m = 3.9
il - = E =

o

5 24.7
L,

add thiz to cach offact.

3Gy

5'_‘.} “==Toaera out talal bensian dange,

14 +406 +1285 +1361 <500 +559 +318 <1168 +1302 <046 +1417 +1096 +442 +405
CEG GBD DRF#A ACHE EGH#B DD#F#F FRA%CE CHFGHE AbCER EbGBR BROF  FAC CEG

m3 ¢ 8.26 22 1833 208 2181 1813 1357 1080 553 1764 2483 2053 828
= M3é 1921 35 1178 1771 1755 24487 12595 508 828 1247 1634 18327 1531
gth e 694 130 85 537 438 655 08 S5 278 S17 -850 231 6594
Mibps | 579 2.4 206 MNM3F 843 1776 700 205 201 287 1112 82% 1157
m3bps | 473 44 1177 219 1576 980 10899 6.4 202 1201 2525 1568 545
Sthbps | -1.58 0.45 1.68 205 125 281 0.20 1.3 -100 140 J.44 0.70 -3.16
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Johann C. Gottlieb Graupner (Quasi-Equal, 1819) Minor thirds

= The founder of the Boston Philharmonic, Graupner wanted the fifths "rather ' el

= flat" and the thirds "rather sharp than otherwise". Fifths (CG)

o

a5 = 12.8
g &

5 z 14.0
—i 20 - -

Tt B
At Fi

‘_%wr c

13

=

lﬂl | ....... s

5

E&h --------------- prmesce== i 8- e

VoD e ETEELIEE palinialinls " " e e = -

i 04 0.8 04 08 04 @8 08 04 08 04 08 04 08
i s : = & 8 g ® 8

EE -

5t

g

R

0.16 +0.14 +023 -030 000 -026 +022 +020 -048 -028 067 -028 -042 +0.14

CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA#CE CHFGHE AbCER EbGBR BROF  FAC CEG

m3 ¢ 1515 1618 1584 1542 1514 1477 1584 1550 1645 1616 15786 1550 1315
= M3é 13.2% 1387 1418 1321 1386 1280 1320 1375 1411 145% 1387 1411 13259
gth ¢ -1.88 -249 188 -221 143 197 -Z283 -1 -235 57 2089 1359 -1.88
Mibps | 5.04 T.77 6.04 642 653 9516 T.03 2,52 849 658 924 T4 10,03
m3bps | 861 1376 1011 1475 1085 793 1273 9534 1485 1083 1597 1177 1723
Gth bps | 0.42 0.04 0.42 0.84 0.42 0.84 0.234 0.42 0.4 042 0.4 042 0.34
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Johann Nepomuk Hummel (Equal-Beating Quasi-Equal, 1829)

Jorgensen, 412

"The only concern for piano tuners in 1829 was that all twelve fifths should be

smooth sounding.” (Jorg. 407)

Minar thirds

5 g

S

Voo — ] - -

E 5 05 05 05 5 %1 05 05 05 G5 1.1 0.5 121

i 54 - m b . L = = -

ER-

3

g

n -10

0.26 014 025 +014 0.00 #1558 #0685 <012 +042 +016 <064 062 0058 +014
’ CEG GBDr DREA ACHE EG#B BDHF# FRA#CE CHFGE AbCED EbGBE BBOF  FAC CEG
m3 ¢ 1645 1616 157 1550 1515 1616 1584 1542 1514 147Fr 1534 1550 1645

=M3¢ 14141 14539 1367 14141 1329 1367 1418 132 13686 1280 1320 1375 14.11
Sth ¢ =235 15 208 -13% 185 0 -Z249 1658 223 -148 187 283 178 235
M3 bps | 535 2.29 a2 S.00 635 979 7.61 5.3 823 5TF 8.92 695  10.70
m3bps | 936 1377 1006 1483 1085 @867 1274 0.2 1367 999 1604 1177 18T
Sthbps | 0.53 0.53 0.53 0.53 0.53 1.06 0.53 0.53 053 0.53 1.06 0.53 1.06
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Johann Nepomuk Hummel (Viennese Quasi-Equal, 1829)

An Austrian musidan, known as Europe's greatest pianist, a student of Mozart.
Thi=s temperament became known as the Viennese.

Minor thirds

Jargensen, 410
i
]

5 g

54

Goon E S eempmpEEm-_-—-—EEZF =5

i3 04 0.9 04 09 04 CG9 04 G4 09 04 09 04 09
frosq - S 5 g = 0= _
B

5T

g

k0

0.12 +050 <048 -020 000 -039 +000 -014 +042 <052 002 +028 <002 +050
: CEG GBD DF#A ACHE EC#B DD#F# F#A¥CE CHFGE ABCED EBGB: BbDF  FAC  CEG
mi¢ | 1477 15848 1550 1645 1615 1576 1550 1515 1616 1584 1542 1514 1477
=M3¢ | 1280 1321 1375 1411 1459 1367 1411 1329 1367 1418 1321 1366 1230
Sthe¢ | -197 263 176 235 -156 210 -139 -18 -249 166 221 -148 -197
Mibps | 485 751 58 900 697 979 757 534 823 640 893 692 971
mibps | 840 1350 9.8 1574 1157 846 1247 913 1458 1071 1563 1150 16.30
Gthbpe| 045 089 045 089 045 090 045 045 089 045 089 045 039
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Jean Jousse (Quasi-Equal, 1832) Minor thirds

Jousse fled the French Revolution and went to London. He published two i
methods of tuning -- a well and this quasi-equal, which Jorgenzen statez had Fifths (CG)
become commaon practice by the 1880s.

Joargensen, 424
i
]

04 0.8 04 08 04 08 08 04 08 04 08 0.8 08

-5 - i - o

“==Toaera out talal bensian diange,
add thiz toeach o2zt
[
Li
B
L

013 -01% +000 -03% 000 -014 +042 +052 -0 028 #0002 +050 +048 -0.19
) CEG GBD DRF#A ACHE EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRDOF  FAC CEG

m3 ¢ 1550 1645 1616 1576 1530 1315 1616 1584 1542 1514 1477 1584 1550
= M3é 1375 1411 14558 1367 1411 132% 1387 1418 13231 13868 1280 1320 1375
gth ¢ 178 -23% 157 2089 138 188 -Z249 18 -221 A48 187 283 -1.78
M3bps | 5.21 .02 6.2 72 674 5951 733 2,70 785 616 &85 669 1043
m3 bps | 882 1402 1032 1507 1111 813 12% 955 1392 1024 149 1202 1763
Sth bps | 0.40 0.80 0.40 0.80 0.40 0.80 0.30 0.40 0.30 0.40 0.0 0.30 0.30
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Becket & Co. (Quasi-Equal, 1840)

Jorgensen, 450
i
]

The Tuner's Guide copied this from Becket & Co (1809). In 1810 thi= bearing
plan was considered a joke by "Musicus Ignoramus", but in 1840 it was
accorded great respect.

Minar thirds

Fifths (CG)

WG Fange

12.8
14.6

E u

53

a0 - . i = =

iy 04 0.8 04 08 04 08 08 04 08 04 08 0.8 08

Bi s - = & 5 g =& =

EE:

53

g

k-0

013 -01% 000 035 o0 014 +042 +052 -0 +028 #0002 <050 +043 -0.15
’ CEG B0 DFFA ACHE EGH#B BD#F# FEARCE CHFGEF ARCER EBGBE BEDF FAC CEG
ma ¢ 1550 1645 1816 1576 1550 1515 1616 1588 1542 1514 1477 1584 1550

= M3¢ 1375 1411 1455 1367 1411 1325 1367 1418 1321 13858 1230 1320 1375
gth ¢ 178 238 157 208 138 188 2459 18 221 148 1857 283 108
M3bps | 5.21 &.02 G5.21 T2 5.74 5.51 T.33 2.70 785 6.16 8.65 669 1043
m3 bps | 882 1402 1032 1507 1111 813 1299 9535 1382 1024 1455 1202 1763
Gth bps | 0.40 .80 0.40 0.80 0.40 0.20 .20 0.40 080 0.40 0.20 .20 0.80
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John Marsh (Equal-Beating Quasi-Equal, 1840)

The Tuner's Guide copied this from John Marsh's bearing plan of 1809, which
was copied from Bland (1790), which was copied from Preston (1785), which
was copied from Pasquali (c. 1750), from Holder (1694), from Mersenne

1 (1638).

Jorgensen, 446

Minar thirds

Fifths (CG)

12.8
14.6

WG Fange

5

50

[T - — auj - —_ o g m oW R WWR = O

is 0:5 0.5 05 05 05 w1 05 05 05 05 1.1 05 121

I - = - 5 h J @ )

ER-

3

g

i -10

0.26 +0.14 0325 +014 0.00 #1558 #0685 012 +042 +016 <064 062 0058 <014
’ CEG GBD DFES  ACH#E EGHEB BD#F# F#A#CE CHFGE AbBCER EbGBb  BbBDF FAC CEG
m3 ¢ 1645 1616 1576 1550 1515 1616 1534 1542 1514 1477 1584 1550 1645

= M3é 1411 14589 1367 1411 13.29 13687 1418 133 1366 1220 1320 1375 141
Sth ¢ =235 15 208 -13% 185 0 -Z249 1658 223 -148 187 283 178 235
M3 bps | 5.35 2.29 a2 S.00 6.35 979 7.81 5.3 223 BTT 2.92 5.95 10.70
m3 bps | 9.36 1377 1006 1433 1085 367 1274 929 1367 999 1604 1177 18M
Sthbps | 0.53 0.53 0.53 0.53 0.53 1.06 0.53 0.53 053 0.53 1.06 0.53 1.06
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The Tuner's Guide: Best Factory Tuners (Quasi-Equal, 1840)

Jorgensen, 454
i
]

Minar thirds

Fifth

- Major thir
The Tuner's Guide also published this plan and stated that it was used by "the

best tuners belonging to the most eminent of the piano-forte manufacturers.” 5 (CG)

WG Fange

12.3
14.6

=TT

E ]

5.0

oo a = = - =

is 0.6 0.6 06 09 03 06 06 06 06 06 06 06 1.2

5 54 & B " g = 5 u

B )

3

g

i -10

.44 +0.87 +019 <035 0.00 -0.43 +025 <031 +0.% 033 #8687 041 089 <037
’ CEG GBD DFES  ACHE EGHEB BD#F# FHaA#CE CHEFGE AbBCER EbGBb  BbBDF FAC CEG
i & 1496 1550 1645 1703 1576 1550 1515 1616 15384 1542 1514 1477 14596

= M3é 1233 1375 141 1459 1455 1411 13259 1367 1418 1321 1366 1230 1233
Sth ¢ -283 1% 235 244 12 138 138 245 188 022 148 197 -263
M3 bps | 4.68 T.81 6.01 931 6.95 1010 T3 5.50 54 LOG 024 6.43 935
m3 bpz | 8.51 1324 1050 1629 1130 832 1219 974 1431 1043 1535 11.21 17.02
Sth bps | 0.60 0.60 0.60 0.53 0.35 0.80 0.80 0.60 &0 0.60 0.80 0.80 1.15
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Alexander John Ellis ("Imitation Equal®, 1875) Manor s

= Ellis stated that all 5ths between C'G' and EB' should beat once per =scond,
= and from FC" upwards to B'F£" they should beat 3 times in 2 seconds. The Fifths (CG)

5 25 _ best practicable imitation of equal temperament ever published to date. -

e = 13.1
o= P

5 z 14.3

5 T :=_ _ T?. 5

....................
EC S EEE - —F e

05 0:8 05 08 0.5 0.8 08 05 08 05 08 04 10

—
=]

“==Toacera out talal bensian diange,
add thiz toeach o2zt

+0.52 +02Z&7 +0MNM o00 -0 +01% +03% +000 -013 025 -018 -008 +0.52
CEG GBD DRF#A ACH#E EGH#B DBD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

i
=
=
=

m3 ¢ 1536 1582 1603 1566 1533 1459 1548 1570 1642 1607 1571 1512 1536
= M3é 1313 1381 1408 1369 13538 1324 1314 1382 1433 1421 1386 1375 1315
gth ¢ 221 23 187 187 475 A7 234 28 208 488 138 137 -2
Mibps | 4589 T7.73 2.99 673 649 548 T.05 o487 8583 G.41 935 6595 9598
m3bps | 874 1348 1023 1497 1058 805 1245 0545 1482 1086 1552 1148 1747
Sth bps | 0.50 0.75 0.50 0.75 0.50 0.75 0.73 0.50 075 0.50 0.73 042 1.00
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Alexander J. Ellis ("New Equal-Beating”, 1885)

Joargensen, 566
i
]

Elliz concluded that no one was able to tune mathematially exact equal
temperament, and developed this plan to help sole the problem. He had
conduded that it was impossible to count beats faster than 5/=econd.

Minar thirds

------

E I

50

Voo — — - F—n =

is 0:5 06 05 06 05 0 06 05 06 05 1.0 06 10

o] = = 3 % & 3 '-

ER-

3

g

n -10

0.21 008 -018 +0M 0.00 +0.38 #0588 <020 +02 +016 <044 +054 <002 <003
’ CEG GBDr DREA ACHE EGH#B BDHF# FRA#CE CHFGE AbCED EbGBE BbBOF  FAC CEG
m3 ¢ 1620 1624 1534 1554 1521 1583 1580 155 1527 14582 1583 1557 1620

=M3¢ 1395 1445 1388 1357 1346 1354 1403 134 1381 13.07 1346 1367 13599
Sth ¢ =221 A7 187 157 175 23 1387 2B 187 88 248 190 221
M3bps | 5.3 2.21 5. 2.91 6.43 4970 753 £33 219 589 8.29 G692 10861
m3 bpz | 9.21 1382 1011 1487 1090 253 1279 034 1379 1009 1584 11181 1842
Sth bps | 0.50 0.60 0.50 060 0.50 1.00 080 0.50 &0 0.50 1.00 0.57 1.00
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Broadwood's "Quasi-Equal” (1885)

Jargensen, 560
i
]

This is another of Ellis's seven tuners, also described as one of Broadwood's

"best". Jorgensen speculates that this one was "the great Alfred James Hipkins
him=elf" -- an ardent advocate of equal temperament. No key coloring.

____________

Minor thirds

11

2y

24 oo Lo o Tmosocog S ——— B Roa S

24 06" 08 05 Q7 03 06 %5 .7 1.1 05 G4 0.6 11

R - = 3 - & -

ERH a =

L= I

53

g

EoA0

0.67 +1.00 +050 0.00 0.00 o000 +1.00 150 <200 +1.00 000 0.00 +1.00 +1.00
’ CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG
m3 ¢ 15.14 1684 1714 1764 1564 1414 1384 15684 1664 16514 1454 1484 1514

= M3é 1269 1419 1519 1569 1469 1289 1219 1269 1369 1419 1369 12689 1269
gth ¢ 248 24 188 1% -05% 148 1456 29 -25% 198 0% -1595 -Z248
M3 bps | 4.81 &.ar 6.4 1001 T.02 9.09 6.54 2.0 825 .40 925 .42 963
m3 bpz | 8.61 1418 1085 1683 1121 758 1088 943 1503 10592 1484 1112 11722
Sth bps | 0.56 0.33 0.50 0.74 0.27 0.52 0.47 0.7 1.06 0.53 0.39 0.59 1.1
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Mark Wicks "Equal-Beating” (Quasi-Equal, 1887) Minor thirds

The author of "Organ Building for Amateurs”, Widcs published instructions that !
(if taken literally) would result in a 17th-century meantone. This is Jorgensen's Fifths (CG)

_ interpretation of how Wicks probably tuned his temperament. 11

17.7

Jorgensen, 575
i

WG Fange

CEb

05 10705 1.0 G5 RO TLOTI0E -0
¢ YR U 5 .

mab =T gero ouk balal kension dange,
add thiz toeach o2zt
dn
]

10 +1.26 +1.00 +0MM o000 -087 047 088 203 -216 2593 -25%0 -343 +1.3286
CEG GBD DRF#A ACH#E EGH#D DD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

m3 ¢ 1386 15186 1473 142% 1385 1351 1477 1438 188% 1534 1508 1438 1355
= M3é Mg 1223 1282 1Mes 1220 1MA7 1185 122 1710 1768 1680 1711 1178
gth e 221 2% 187 283 175 234 313 208 278 88 248 273 -2
Mibps | 446 G654 5.46 T.43 282 75 624 489 102% 787 1121 @65 2 882
m3bps | 794 1291 943 1365 9% 724 118 865 1794 1321 1931 10982 1588
Gth bps | 0.50 1.00 0.50 1.00 0.50 1.00 1.00 0.50 1.00 0.50 1.00 -082 1.00
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Howard Willet Pyle "Equal-Beating” (Quasi-Equal, 1906)

Jorgensen, 633
i
]

Pyle and William Braid White both u=ed the same bearing plan, which is the

standard =till in use today. Pyle started using this in 1884.

....................

Minar thirds

Fifths (CG)

13.
14.4

E v

5

[T —_ — =] —-

iy 05 06 05 06 0.5 =0 06 05 06 05 09 06 10

E E L . ] e f' = i Tal -

ER-

£

g

i -10

0.19 +0.14 013 +003 0.00 +0.36 +055 <014 +020 +004 #0031 +039 <020 <014
’ CEG GBD DFES  AC#E EGHEB  BD#F# F#A#CE CHEFGE ABCER EbGBb  BbBDF FAC CEG
m & 1614 1615 1573 1548 1514 1582 1533 157 1547 1512 1548 1550 1614

=TM3¢ 1380 143 1379 1388 1337 1345 13894 1368 1379 1324 1333 1349 1390
Sth ¢ -223 179 159 188 77 23 189 21 189 183 215 2.0 -2.23
M3 bps | 527 2.16 .87 2.86 5.39 963 T.438 5.50 230 La7 9.0 5.83 10.55
m3 bps | 9.18 137 1007 1430 1085 249 1274 9§52 1387 1022 15683 1176 1835
Sth bps | 0.51 0.81 0.51 0.61 0.51 1.01 0.81 0.51 051 0.51 0.87 0.81 1.01
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Equal Temperament

FTS standard
44

All zemitones are exactly the same =ize. Unrestrictive, because modulation

through all keys is free from wolf intervals. Regular, becuse all fifths are the
zame size. Circulating, because it obeys cycle of fifths. Contains no key-
colonng and no tonality

Minar thirds

% T
g
b _ . - : ~ ~ -
i3 04 07 05 07 06 08 06 G5 07 065 0.8 06 09
5t 54 = &8 5 = o "
-
53
g
R
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
) CEG GBD DR#A ACHE EGH#B BD#F# FRARCH CHFGE AbCED EbGBb BbDF  FAC CEG
m3 ¢ 1564 1584 1564 1564 1564 1564 1564 1584 1564 1564 1564 1564 1564
= M3é 1369 1369 1369 1369 1369 1369 1369 13690 1369 1369 1369 1369 1369
the | -196 -195 -195 -195 -196 -195 -195 1.9 -186 -196 -196 -196 -1.96
M3bps | 5.19% 7.78 2.83 873 654 980 T34 2.50 824 617 925 693 1038
m3bps | 889 1333 958 149 1121 839 1258 542 1412 1058 1585 1187 1779
Sthbps| 044 066 050 074 05 084 063 047 070 053 079 059  0.89
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Claudio Di Veroli (Almost-Equal, 1978) Minor thirds
" Major thir
E Claudio Di Verali is the Argentinian author of "Unegual temperaments - And " :
L their role in the performance of early music" Fifths (CG)
: -
2 ¥ 12.6
il
= z 15.9

&

5 g

E% R RN R s E R N R SRR L S mr A taa s 8 -!-' -.--.=L....==._'-.:l-‘-_-'.-:.---—_ll-_

24 0:5 08 06 08 6 = 0:7 3 05 04 Gé6 0.7 10
S = x O 2 @ S

EE

53

g

)

000 | +082 055 027 000 027 055 082 109 055 000 +0.55 +109 +0.82

CEG GBD DRF#A ACH#E EGH#B DBD#F#F FRA%CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 1482 1482 1482 1482 1564 164§ 1723 1728 1648 1564 1482 1482 1482
= M3é 1280 1259 12680 1260 1341 1424 15068 1587 1508 1424 1341 1280 12860
ath ¢ =223 -2 223 223 224 223 223 142 141 A4 142 223 2323
Mibps | 478 T.15 2.36 803 641 1019 &0&8 6.3 907 642 B0 633 955
m3bps | 843 1263 946 1417 1120 883 1389 1041 1486 1058 1502 1125 16.86
Gth bps | 0.50 0.76 0.57 0.85 0.64 0.95 0.71 0.4 0.51 0.38 0.57 0.57 1.01
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Paul Bailey (Modern Well, 1993)

1 with those ratios.

persanal correspondence

L Fid

Minor thirds

In 1992, Bailey sketched the arcle of 5ths and noticed: All triads with just Sths
hawve 3:2 beat ratios in their minor/major 3rds. Some tempered 5ths' triads
(zuch a= A Major here) beat at 4:2. TI'IIE tempera ment resulted from playing

Fifths (CG)

W3 Fange

5.4
21.5

f . T -

b zf= . | Y

is 0.7 1.9 09 1:5::°6% 23 00 00 00 00 00 u_:& s

S BEIGARE = i :

$f 0 h =

23 = -

g

kA0

1.51 +#5.20 +45 +140 oo =210 040 -380 2 -160 030 230 #4320 520 +520
’ CEG B0 DFFA ACHE EGH#B BD#F# FRAFCE CHFGEF ABRCER EBGBE BEDF FAC CEG
ma ¢ 284 1414 1204 1614 1804 2154 2144 2154 1854 1834 1034 5S44 .64

= M3é 5.39 ©.69 .69 1208 18059 1609 2145 2145 1959 16259 10859 745 3.39
gth ¢ -328 548 -338 406 004 545 004 -0.08 o4 Hos 004 188 326
M3 bps | 2.05 4,84 3.70 T.71 T8 1153 1153 865 11.82 7386 T.a7 3.60 4.09
m3 bps | 492 1205 768 1542 1145 1156 1726 1300 1768 108 1101 718 584
Sthbps | 0.74 1.86 0.85 154 -0 233 -0 0. -002 0.01 002 055 1.48
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Paul Bailey (Modern Well, 2002)

Bailey keeps experimenting. I think he prefers the 1993 to the 2002, but ...

persanal correspondence

15

10 14

Ot Fit

Minor thirds

Fifths (CG)

Fange

5.9

z 21.6

-

E I

54 -

onop T o ----TZFF% = ._

iy 04.. 21 09 1560 24 00 00 00 00 00 0.7 09

B o5 AT -

53 = =

23 9 =

g

R

1.50 +570 570 +140 0.00 210 0140 =370 1.7 020 £220 #4220 520 570
I CEG BD DA ACHE EG#B BO&EF# F#AHFCE C#FGHE ADBCED EbGBR BbDF FAL CEG
i ¢ T.04 1414 1184 15589 11594 2154 2159 2184 18914 1714 1084 004 T.0d

ZTM3¢ 5259 T.85 2.55 1184 1558% 1589 259 2&4  121% 1719 10.89 T.45 .29
Sth ¢ 18 £35 -3.36 406 0.04 55 0.1 -0.01 004 0.04 0.04 245 155
M3 bps | 223 4 45 3.65 T.61 T.54d 1145 11.58 2.7 11.57 TiT T.37 3.80 4 47
m3 bps 4 45 12.05 T.681 1528 1142 1158 1738 12068 1732 11682 11.01 T.56 2.93
Sth bps | 0.44 2.13 0.85 154 -0.01 237 000 0.00 -0.02 0.01 -0.02 0.74 0.85
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Coleman 4 (Modern Well, 1994)

persanal correspondence

Working with the Sanderson Accutuner II, Coleman manually changed notes by
one or two cents "on the fly." He would raise each C and F, and lower each E

_ and B, by the same amount. He sought to slow the M3s on CE, FA, and GE.

Minar thirds

9.7

3z, .

& p B A T Seeuis: =t a1 LR LTt e e .

Br | e m T s == il i AP ] -~ ~

55 0.9:-G:7 05 15 06 00 06 05 07 05 00 0.6 1.8

5r 54 © - = 5 = 8 -

EE: -

23

g

R ]

0.00 £200 000 0.00 o000 200 200 0.00 0.00 0.00 0.00 000 +200 <200
’ CEG GBD DR#A ACHE EGH#HB DBD#F# FRA#CHE CH#FGE AbCER EBGBR BBDF  FAC CEG
mid ¢ 1364 1364 1564 1764 1764 1564 1564 1764 1764 1564 1364 1364 1364

=TM3¢ 969 1169 1369 1369 1569 1569 1369 1560 1569 1369 1369 1169 06D
Sth ¢ -39 19 -1% -39 -19%% 004 -19% -19 -19% -19 004 -195 -395
M3ibps | 3.67 664 5.83 er3y T49% 1123 T34 &M 945 617 925 582 T35
mibps | 775 1162 9% 1686 1263 83% 1258 1063 1593 1058 1383 1036 1550
Sth bps | 0.90 0.65 0.50 1.51 056 002 063 0.47 070 053 002 059 1.79
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Coleman 10 (Modern Well, 2001)

persanal correspondence

Cit |

G

In 2001, Coleman decided to make the Coleman 10 have 1/2 the deviation
values of the Coleman 11 just in casze =omeone would want an even milder

temperament.

Minar thirds

Fifth

3 (CG)

WG Fange

10.
15.7

E u

W S . _dgmcmemRE - = i

is 06" 1006 1T 0.7 04 0.3 G5 07 03 G4 0.7 1a

2is{ Y o % < -5 2 ¢ ~

EE:

5T

g

ko0

0.04 +1.50 +1.00 0.00 050 150 200 -1.00 0.00 0.00 oo0 #1000 +200 +1.50
’ CEG B0 DFF#A ACHE EGH#B BDeF# FREAFCE CHFGEF ARCER EBGBE BEDF FAC CEG
ma ¢ 1214 1384 1514 1714 1764 15664 16684 1782 1714 1584 13564 1364 1314

= M3é 1069 1060 12650 1419 1519 1569 1569 1568 1519 1465 12659 1119 1069
gth g -245 298 248 288 248 AW 0 1 1 4w 0 248 248
M3 bps | 4.05 G.07 5.40 905 725 1123 &4 G6.31 915 6.63 8.06 2.67 2.1
m3bps | 747 1162 966 1639 12863 &85 13359 1063 1548 1058 1383 1036 1454
Sth bps | 0.56 1.00 0.62 113 070 0.41 0.31 0.47 0Fo 0.26 0.35 0.74 1.1
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Coleman 11 (Modern Well, 1999)

persanal correspondence

Minor thirds
Using Supercalc, Coleman explored the idea that M3rds should get busier as
the number of sharps/flats increased. He also vaned the value of A to keep the Fifths (CG)
net tension change on the piano close to zero (hence the A=-1.0). -
5‘* 7.7
z 17.7

_________________
______________

«==Toaera out talal kensian dange,
add thiz toeach oozt

-0.08

+3.00

+3.00
CEG

+2.00
GED

0.00
OFsEA

-1.00
ALCHE

-3.00
EGs#B

-4.00
BO#F#

-2.00

FH#AFCHE CHFGH AbCER EbGBD

0.00

0.00

0.00

+2.01
BbOF

+4. 00
FALC

CEG

mG ¢

10.64

11.54

1454

18.54

15.54

17.64

17.64

1554

18.54

15.54

11.64

11.64

10.64

= M3 ¢

7.69

7.69

11.59

14.59

16.69

17.69

17.69

17.69

16.59

15.69

11.69

.69

7.69

Sth ¢

-2.95

-3.596

-3.56

-2.95

0.04

0.04

-1.56

-156

0.04

0.04

-2.95

-2.56

M3 bp=

252

437

487

937

T.a7

12.865

549

712

10.06

708

7.90

4.40

5.83

m3 bps

6.05

9.9

8.4

17.81

14.06

9.45

14,19

11.85

16.84

10.589

11.81

&.84

12.10

Sth bps

0.67

1.34

0.75

1.51

0.84

-0.02

-0.01

0.47

070

4.1

-0.02

0.90

1.34
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Coleman 16 (Modern Well, 2001)

persanal correspondence

Coleman's later goal was to have the least change in the 4ths and 5ths, and to
hawve the calmest M3rds possible. He comments: "My favorite is still the C-11.
The C-16 is too stout for me.”

Minar thirds

Fifths (CG)

5.7
19.7

WG Fange

E‘_ amcommdBRSSEFESS&E== I

= v e R

=g g ®r i H D=

2T e . v - =%

K 09 13 10, . 15-706 08 0.0 02 G3 00 00 06 -1.8

g% -5_ .\:' ‘.-:-"_:.IE--..-; ::I ] g :_

2 £

53

g

kA0

1.58 +#5.00 +400 <200 OO 200 =200 -200 0.0 #1100 200 +400 +500 +5.00
’ CEG GBD DRF#A ACHE EGH#B DBD#F#F FRA#CE CH#FGHE AbCER EbGBR BROF  FAC CEG
m3 ¢ 9584 1184 1384 17854 186564 1554 1984 20684 1964 15564 1154 964 .54

= M3é 3.69 7.69 9683 1389 1689 1769 19569 1969 1869 1569 1169 769 5.69
gth e 3% -39% -3% -3% -19% -19% 004 -09% -09 004 004 -159 -398
M3bps | 2.16 437 412 873 787 1288 1057 T8 MET 708 = 3.590 432
m3 bps | 5.49 982 87 1885 1335 1034 1581 1248 1777 10680 1182 733 10587
Sth bps | 0.90 1.4 1. 1.51 0.56 024 -0.1 0.23 034 L0101 -002 059 1.80
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Koval "Penny” (Modern well, 2002) Minor thirds
Hior

g Every offset iz less than one cent; therefore this is a "penny” tempermament. :

o Fifths (CG)

il

3 B = 12

B =

= z 14.7

wd E =T
£ - i Iy ]

-1

“==Toaera out talal bensian dange,
add thiz toeach o2zt

+1.00 +100 -030 OO -030 000 -0V0 00 +020 +080 +030 +050 +1.00
CEG GBD DF#A ACH#E EGH#B DD#F#F FRA%CE CH#FGHE AbCER EbGBR  BRODF  FAC CEG

i
=
[Pl
[N

m3 ¢ 1414 1554 14584 1514 1584 1724 1554 1634 1574 16834 1444 1484 1414
= M3é 1219 12859 132% 136% 143% 1459 1489 1455 1445% 137% 1309 1279 12159
gth ¢ 19 -3% 16858 -246 145 268 -126 -1 126 258 1386 -185 -198
M3bps | 462  T.21 2.65 673 6487 1045 T.a83 5.05 873 622 B84 643 8235
m3bps | 804 1358 953 1543 1135 9325 1282 958 1422 MNM0O5 1463 1112 16.08
Sth bps | 0.44 1.1 0.42 0.94 0.42 1.14 0.40 0.42 045 0.569 0.55 0.56 0.39
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Koval Variable Well 1.5

£5 7

via D, Bauguess

20+

Koval: "Most temperaments don't play well when divided or multiplied much.
Thi= one does. ... Starting with the K/1.5 (representing the offset for C)

multiply all of the offsets by two, and the result isthe KW3."

&

7.0

Minar thirds

Fifths (GG}

WG Fange

11.6
15.5

5_
4.4 | Ly i S

5

2

2

EE:

53

T A0

0.40 +1.50 +1.00 +050 nop 080 030 080 020 +040 #0850 +1.00 +1.40 #1.50
’ CEG =BD DFFA  ACHFE EG#B BD#F# FRAFCE CHFGEE ARCER ERGBRE  BRDF FAC CEG
i € 1404 1488 1484 1804 1834 17.24 188£ 1888 1824 1584 1474 1414 1404
=M3é 11,58 1238 1238 1245 1485 1£2% 1548 152 1478 1275 1215 1225 11.58
She | 248 245 248 256 1656 248 138 13 146 185 158 186 245
M3 bps | 4.40 7.0s 527 280 oz 1088 &3 g.14 2.51 6.2 8.92 G522 8.79
m3bps | 795 1285 9.47 1234 111 8.21 12,55 10003 1487 1058 14594 1074 15857
SGhbps| 056 08 06 087 047 105 043 03 052 050 062 055 111
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Koval Variable Well 1.9

Thi= one does.

email from Kowval
e
(9]
|

=
1

Koval: "Most temperaments don't play well when divided or multiplied much.
I use K\ 1.9 for everyday use, as an equal substitute”

Minar thirds

Fifths (GG}

WG Fange

11.0
16.0

5 g
5 - - -
LY ] 11 1 o - i~ —
54 0.6 G99 07 10 04 =1 Q4 03 05 05 06 0.6 1.2
E E =4 - i | =T - - — = o ~
EE:
¥
T A0
0.51 =180 #1237 <083 0.00 -0.78 032 1.1 -0.25 +0.51 14 #1127 #1577 +1.80
’ CEG =BD DFES  AC#E EGHB  BD#F# F#a#CHE CHFGE ABCER EbGBb  BbBDF FAC CEG
m3 ¢ 1361 1463 14583 1815 16532 1779 11716 169 16.40 1564 1450 1374 1361
=KM3é 11.03 1204 1204 1342 1485 11821 1587 157 1508 1381 1205 1181 11.03
Gth ¢ 258 258 28 2¥Z2 1583 28% 120 120 132 1383 14858 183 250
M3 bp= 218 5.84 5.13 B8.57 715 10859 857 632 g0g 623 283 603 837
m3 bps T.7d 12.45 5.33 15,44 11.84 = R 1380 1019 1482 1058 1470 1044 1549
Sth bps | 0.59 n.23 .65 1.03 0.45 1.1 0.33 0.2 043 0459 0.55 .55 117
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Koval Variable Well 3.0 Minor thirds

k Koval: "Most temperaments don't play well when divided or multiplied much. ;

= Thi= one does. ... Starting with the KV1.5 (representing the offset for C) Fifths [CG)

= . multply all of the offsets by two, and the result is the KWV3."

] 25 A ) 9.5
[will| ] ]

: i
= z 17.3
= 0

15 = &

.

i 0.7+ £0- 0812 0.4 13 G2 02 ¢:3 05 &5 05 1.3
EE 5 7 - . O = - - = :
0

0.80 +3.00 +200 +100 0QO0 -120 -060 -180 -040 +0380 +.80 +200 <280 +3.00
’ CEG GBD DFfA ACFE EGH#E DBO#FF FRA%CEF CHFGH AbCER EbGBR  BRODF  FAC CEG

i3 ¢ 12.44 1404 1404 1544 17.04 1504 1802 1784 1484 1584 1384 1284 1244
= M3 ¢ 949 1108 11.0% 132% 1586% 18609 1725 1685 158% 13889 128% 1089 945
dhée 2898 2% 288 -31e 138 2% 078 0T 0% A8 1186 178 288
M3 bps | 3.60 6.30 4.7z g.47 a0 1152 9527 679 953 827 &.50 5.52 7.20
m3bps | 708 1196 896 1572 1221 1022 1451 1084 1522 1055 1404 960 1415
Sth bps | 0.67 1.00 0.75 1.20 0.39 1.26 022 0.12 0.34 0.47 0.47 0.53 1.24
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Koval Variable Well 5.0 Minor thirds

T Koval: "Most temperaments don't play well when divided or multiplied much. | . “—

2 Thiz one does." Offsets for the K5 are 5/3 the size of those for the K3, Fifths [CG)

5 : 6.7
= &

= z 19.7
E

i

S5 00 00 o1 04 03 05 1.6

=

0.8 1.2 08 15 03 A1

Ly
B

40
1.13 +3.00 +333 +167 000 =200 -1.00 -287 -067 +133 +3.00 +333 <467 +5.00
' CEG GBD DF#A  ACHE EG#B BD#F# FRARCE CHFGR AbCEb EbGBR BbOF  FAC CEG

“==Toaera out talal bensian dange,
add thiz toeach o2zt
1

m3 ¢ 1031 12587 12587 15887 1787 21.31 1884 125 1784 1584 12454 1082 101
= M3 ¢ G.69 9.35 8.3 1302 1702 178% 1588 1502 1735 1402 1202 502 589
dhée -362 -38 -382 -39 08 -382 0.04 004 -028% 182 -082 -182 -382
M3 bps | 2.54 .32 3.56 8.30 8.13 1267 1056 7485 1047 634 2.14 457 5.08
m3bps | 586 1106 827 1822 1288 1144 1581 1145 159 1060 1283 2309 173
Sthbps | 0.82 1.23 0.82 1.51 0.27 155 -0.01 -0.01 0.10 044 0.25 0.49 1.54
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Robert Wendell (Modern Well, 2002)

Minar thirds

Clo=e to the Handel in it= key color range, and the keys arcund C are close to _

i d .
[}

] the =sixth-comma meantone of Mozart's time. A high degree of "beat synchrony” Fifths [CG)

= . (whole-number ratios) in the major and minor triads.

o 255 : 7.8
o E .

il

L L. z 17.6
5] + s ‘e

Y- = = = .

S . i :

o

o

o

O

&

5

.E &n :‘—. - :-—. i~ -

5o = —

52 0.7 13 10 1.1 06 04 03 02 04 063 G4 06 1.3

Er 54 - - == - - -

EE: ) -

51

5 A0
qop | +489 <391 <195 000 088 098 000 <088 <186 293 <381 <485 +489

: CEG GED DF#A ACHE EG#B DD#F# F#A#CH C#FGE ADCED EbGBb BbDF  FAC  CEG

mie | 1075 1270 1584 1760 1858 1857 1857 185 1760 1564 1271 1075 1075

=M3¢ | 782 B80 1173 1467 1683 1760 1760 1780 1662 1467 1174 880 7.2
the | 294 391 382 294 196 095 098 0% 099 098 098 196 284
Mibps | 297 500 500 936 795 1281 0945 7.08 1002 663 795 446 594
mibps | 612 1082 998 1683 1332 998 1496 1121 1592 1060 1280 817 1224
Shbps| 067 133 100 112 08 042 031 02 035 026 039 059 133
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Wendell's ET Equivalent 2002

vie email

e
LN
|

S0Norous.

II.II .I..I. r: ) .I..I.

1.5 cent sharper. The beat ratios are smooth and sweet! This temperament
reduces the disadvantage of harsh beating in 12-ET and makes it more

Minar thirds

Eight of the 12 major thirds are anly 0.9 cents less sharmp than ET, and four are

Fifths (GG}

WG Fange

g

5 g

3

hon -

24 1.0- 00 11 00 1.2 00 14 00 o7 00 1.7 0.0 1.9

E E -5 ] o = N - = by ]

i : o - - E C

c3 -

s A0
hpp | <158 078 44T 447 <078 155 +D39 185 <000 000 <195 038 4156
' CEG  GBD DF¥A ACHE EG#B DDFH FRACH CHFGE AbCED EbGBL BODF  FAC  CEG
m3e | 1721 1290 1721 1280 1721 1525 1955 1525 1721 1280 1721 1230 17.21

=Mi¢ | 1230 1230 1280 1280 1230 1535 1535 1535 1525 1280 1230 1230 1230
ghe | 430 0.00 -430 000 -430 000 -430 000 -196 000 -430 000 -4.30
M3bps | 490 733 S50 822 617 1081 813 612 913 582 873 653 9.80
m3bps | 978 1089 1088 1234 1232 819 1572 919 1554 &7 17.44 980 1957
Sthpps| 097 000 109 000 123 000 138 000 070 000 174 000 185
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Wendell's Synchronous Victorian 2002

via email

e
LN
|

#0 H

Wendell worleed with the concept of beat synchrony (whole-number ratios

between the M3/m3 in any triad) to develop this Victorian well.

Minar thirds

Fifths (CG}

WG Fange

4.3
19.6

g

5

i

non

23 1.0 1.5 11 16 00 00 1.4 00 00 00 Q2 00 2.0

IR - = _ - -

- ] v a = . -

L= e} =,

-

c A0
0.00 =432 +243 +03 232 458 241 -085 300 108 A8l 287 =287 482

. CEG GBD DF#A ACHFE EGH#E DBO#FF FRA%CE CHFGH AbCER EbGBR  BROF  FAC CEG

i3 ¢ 280 1280 1721 1w21 1721 1721 21581 1855 1853 1825 1280 240 2.60

= M3 ¢ 4.30 280 1280 1280 1721 1721 1721 1855 1855 15.2%F 10853 E80 4.30
gth e -430 -430 430 -430 0.00 0.00 -430 0.00 0.00 000 -159 000 -4.30
M3bps | 1.83 488 5.49 822 8.21 12.31 924 78 1178 6585 7.41 4.35 3.26
m3bps | 485 1058 1087 1642 1231 824 1725 1178 1788 1033 1308 &G54 8.78
Sthbps | 0.98 1.4 1.09 154 0.00 0.00 1.38 0.00 0.00 0.00 0.79 0.00 1.95
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Wendell's RPW Synchronous WT (2002)

After the Synchronous Victorian, Wendell spotted a way to reduce the

Minor thirds

!_r _

TI_]
E thirds from 19.6 without sacrificing beat synchrony. Fifths [CG)
= 2 0.0
&
z 17.2
% i
24
Voo
24 6. 12 1.1 1.6 00 00 1.4 00 00 00 1.7 00 152
E E -E‘ N - ;- =L el - 1T -
5 L - ) = - o
L= e} == s
§
540
1.77 +488 +4.04 235 0.00 =235 035 #1588 07 #1117 =212 +50E #2774 485
’ CEG =80 OF#4 ACHE EGHEBE BO#F% FRAFCE CEFEE ARCER ERGBR BROF FAC CEG
i & 925 1280 1720 1721 1720 1721 2150 1724 1720 1420 1525 1085 S22t
= M3 & 5.65 925 1280 12831 1721 1721 1721 17 A 1721 1480 105 1088 £485
Sth ¢ -281  -3685 43 -4.31 000 01 430 -0 0.00 SO0 430 01 281
M3 bps | 2.52 22T 2.50 8.23 822 1233 525 5.0z 1032 880 7.2 .95 3.05
m3bpz | 526 11.00 1088 1644 1233 9825 1731 1038 1556 9.50 1548 832 1053
Sth bps | 0.59 1.22 1.10 164 0.00 0.00 1.38 0.00 0.00 0.00 1.74 0.00 1.18
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Wendell's Tweaked Synchronous Well

via email

e
L
|

"Tweaked like crazy" -- Wendell madified the Synchronous Vidorian to achieve
better =ynchrony in the beat atios, and pull the strongest thirds down to 17.9

bps.
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W3 Fange
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Bl |

40
A1.76

“==Toaera out talal bensian dange,
add thiz toeach o2zt

+3.81
GBD

+254
DF#A,

0.00
ALCHE

-2.05
EG#E

-0.10
BO#F#

+1.85

FRAFCE CHFGR ARCER ERGBDR

=17

+0.78

=274

+4 59
BbOF

+3.03
FAL

+4. 99
CEG

m3 ¢

13.00

17.50

158.52

18.52

18.52

21.50

17.88

17.288

14.75

1515

10.65

D73

=M3¢

W

1301

12.52

18.52

16.53

18.52

17.88

17.80

14.78

11.54

10.55

6.85

gth ¢

-3.23

-4.50

-4.01

-0.01

0.00

-£58

-0.01

0.00

4.1

-1.82

0.00

=314

M3 bp=

s

2,54

7.938

7.29

11.24

g.83

7.1

10.78

657

781

o.40

5.05

m3 bps

11.08

1118

15.78

11.24

g.83

17231

10.73

18.18

10.01

15.38

g.10

11.13

oth bps

1.10

1.1

153

0.00

0.00

1.50

0.00

0.00

0.00

1.45

0.00

1.42
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George Secor #2 (1973)

Meantone fifths (1/4 comma narrow) between G, O, &, and E, and B; just fifths
between B, F£, C#, G£=4b, Eb, Bb, F, and C; fifths namowed by the sum of

5 1/8 comma and /2 =skhisma I:let'.-'-.reer_l C anu:l__G and between E and E.

20+

courtesy George Secor

Minar thirds
Fifths (CG)

1.7
21.5

WG Fange

. —ha- S

= B R Slivl

2o e - o

nop o - =

24 'l]'_:_az 1.8 1.4 lﬂi,;:hﬁ' 0.0 00 0.0 00 00 0.0 00 =7

54 ©oCiceegd MERL . JEETT T 3

R ) s D

E% n o =

T 0

.71 +8.55 +5.84 +342 0.00 -3.42 513 318 1.2 +073 8% +4864 +560 +855
’ CEG B0 DF#s  ACHE EG#B BD#H#F# FRafCi CHEFGE AbBCER EbGBR  BbBDF Fac CEG
ma ¢ 538 7.09 1248 1784 2151 2151 2151 21.%1 2151 17.84 12.48 7.059 5.38

=M3 g 1.71 1.7 7.09 1248 17.84 2151 2151 2151 21.%1 17.84 12.48 7.05 1.71
Gth ¢ -367 53 538 538 387 0.00 0.00 0.00 n.oo 0.00 0.0a 0.00 -3.67
M3 bps | 0.65 0.57 3.02 7.595 8.52 1538 11.54 8.66 12.58 .07 0.44 3.60 1.30
m3 bps | 3.06 G.04 7.55 1704 153% 11.584 1731 128 15948 1210 12867 539 6.12
Sthbps | 0.83 1.83 1.37 205 1.04 0.0a 0.00 0.00 n.oo 0.00 0.0a 0.00 1.67
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EBVT Thumbnails

A Long Road to a Balanced Temperament

[ETTT———
. 5 . r Li--q

To see this history as a slide show, click on the first thumbnail, then click on each successive image

[T

[ - =3 1 2 r
1 e -—

= 11

e | | s,
1 !iltii-‘-_ ' ,.....I.!I'I!‘.
-.

:li. sa EMEmuk]

o Jctol detohchop o | ST 1 T T
n II|I # L} -

jn--lll#ll_i-- ;'nuIlllll_ll-u -qllllilli--

| ).

] En
n‘-. bl -8y
LTI jiilllllllllg

e el e el
e —— e e r— e rr— e —
o) R (o B L B CE1 e e
| | | [ .
-\.-‘ B ,-1.! B
Y | |! J s PERR.
2

s R u-?!‘!l L i, 1™ -“!i:!il
._..I N l.a .l"'.. ol fa, B o 1 vplF ‘. ® L 'i.- N .I'qi B s "g
,.i-uulllli"l_ill- ,dillfllfi_ll-.n _-iulll.l!lll-- _-llll.li‘i_ll_l-l _.n-llllllﬂll.i--

—— e — — —
| = Ly e e, M ; — e N . ] -] i . -]
' |
L m
1 gilF " TRFYE I h ™
'

L 4

] E ii.' .! r-;! llll
, AN ﬂ'l'_ “JARE "'H'l"l_ i -_’ 1. -; i . - ol
,.i-llllllll.lll- ,d'iﬁlllﬂl_llil- _.-uﬂllllll.l-n. .....-illlll_l,i--

—————————————) heesssss———sse——— eeee————— e————— ———
- - = e e rr—
et | | [P | | ey T wa | | e
T AT | g | : | v
1 ERER [ [ i: )
i'! oE "-_gl... P i“ l

ll!lt T ] |
-a‘ aui!!- !ty
jiﬂ......lllq

pl i ] |
_di_iillllill,lq _di-ill.lllll-.

> h A i . .-I
:..".'.--u.llih:-i ntiraanMlPRazs

http://www.rollingball.com/A10z.htm10/2/2006 4:15:54 PM



EBVT Slide Show

Bremmer's "Shining Brow" (1/30/98) Minor thirds

BB (1/30/98): "For a time, this temperament was known as the Shining Brow

temperament. It was what I later developed into the Equal-Beating Victorian." Fifths (CG)
_ BB (9/14/02): "The EBVT has never substantially changed, never.”

Pianotech archives

0:6-°:4:3-..05...4:7--0.4 0 Q5 -03 05 07 02 06 1a1
e - - iy =L -~ -
-3 - Lo | - i
- =

<==Toaero out balal kension dange,
add thiz tocach ofack

013 +2530 +200 0.00 o0 250 =200 -250 200 #1100 +1.50 #1.00 +250 +250
) CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 11.14 1384 1314 1614 13684 1564 1884 1714 16684 1664 1314 1314 11.14
=M3¢ 469 969 1119 MeEe9 1719 1719 1719 1819 1519 1419 1269 1119 869
ath ¢ -£248 -39% -18% -446 145 246 -146 1.0& 146 248 -046 -155 -Z248
M3 bps | 3.25 .90 4.76 745 821 1230 921 7.3 915 6.41 8.58 367 659
m3bps | 633 1168 838 1542 1335 1054 1483 1034 1504 MNM326 1332 9598 1267
Sthbps | 0.56 1.34 0.50 1.70 0.41 1.05 047 025 052 0.566 0.18 0.59 1.11
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EBVT Slide Show

Robert Scott EBVT (4/26/01)

Rinar thirds

Scott: "Two vears ago [ wrote a program called Temperament Designer, b bl
spedafically for the purpose of translating Bill Bremmer's EBVT tuning Fifths (CG)
25 _ instructions.” He calculated these offeets and asked for reactions from those -
who have actually tuned the EBVT. §' 7.5
2 . z 17.1
20 - ad W,

persanal correspondence 10/15/02

i |

E ]

24 : - =

Yoo b el - D o =" —

24 06, 1.6 1017 6.2 1.6 -0.1 o1 0:9 &6 02 -0.1 1.3

2o o RS < - 2 8

EE: 17 =

53

g

EoAD

0.03 +360 +28 <010 -170 260 -120 -3.00 -0.20 +0.80 +0.30 -010 =+1.40 <350
| CEG GBD DF#A ACH¥E EG#E DD#F# F#A#CE C#FG¥ ABCEL EbGBR BBDF  FAC  CEG
me ¢ 1024 1434 1434 1744 1764 1894 1634 1624 1894 1354 1434 1034 1024

T M3¢ 749 969 1059 1459 17.09 1519 1659 1580 1649 1619 1389 1059 7.49
Sth¢ | -276 -4686 -376 -286 -056 -376 024 -036 -246 236 -045 024 278
Mibps | 284 551 45 8930 816 1087 883 639 994 731 938 536 568
m3bps | 582 1224 914 1666 1264 1016 1314 979 1712 1255 1454 785 1185
Shbps| 063 158 08 109 016 160 -008 009 083 083 018 -007 1325
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EBVT Slide Show

Tunelab EBVT (May 2002) Minor thirds
% Robert Scott refined the Temperament Designer's "typical” tuning and - .. s
= inharmoniaty files, recalculated the EBVYT and bundled this with TuneLab 97. Fifths (CG)
o 25 _ BB: "I never claimed to be perfect but a high degree of precision has alway=s -
ﬁ been my goal.” (9/9/02) §' 6.4
il - )
S s B = 18.0
|_ El n ;:-ilf-: ::E‘_ L L=
= = B

-

B D

E < 7 | meoHW BHERN 0 BEETNR Eets 0 A e - - -RReE- - - e ] =

5.5 em=o" 7] 1 S T R et Es

[T i = = _

53 04..21 10 .1:2--006 1.8 00 00 1.0 05 -0.1 0.0 09

gg 5 - H,#__“”_,g' = = é T

- - -

53 v

g

R

0.08 +408 +413 -0N =218 =22 117 -342 147 058 LZ23 -003 0 =214 #4108
’ CEG B DF#s  ACHE EGH#B BD#F¥ FRafFCE CHEFGE AbCEb EbGBbR  BbDF FaC CEG
ma ¢ 8.28 1458 1440 1742 1740 1883 1708 1719 1993 1930 1339 940 8.26

=Y. 630 30 1038 1440 1753 14863 1708 1730 1716 1805 1381 0ar 8.30
Zth ¢ 189 H£20 403 -303 0.12 -4 -0.01 0.10 -2fg -1.76 0.21 -0.04 -1.89
M3 bps | 2.42 477 4 .41 g7 .37 1047 915 6.95 10.34 815 920 474 4. 84
m3bps | 470 1242 918 B84 1246 1010 1373 1038 18301 1341 1358 7.14 9.40
Sthbps | 0.43 L b 1.02 115 -0.04 1.80 o0 -0.03 1.00 04y 009 .01 .26
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EBVT Slide Show

Koval EBVT 5/20/02 Minor thirds

in Ron Koval worked out these offsets in another attempt to duplicate the EBVT. -

- Eremmer denies any imbalance in the EBEVT and maintains that it is a true well Fifths [CG}

o " . . .

E o temperament. Bremmern "I think the basic scheme can exist and have no -

- imbalances at all." (3/3/02) E‘ 9.6

o >

3 z 17.5
2 mA

________

---------
—————
______

0.2 4:7---0,8.£177-0.2 1.8 02 -0 12 07 G4 02 05
51 - =< ‘__‘“

40
40 +3.20 +410 +120 000 -050 #1660 -070 <070 +280 #1860 +110 +2.00 +3.20
CEG GBD DF#A  ACHE EG#B BD#F# FRARCE CHFGR AbCEb EbGBR BbOF  FAC CEG

Ja <==Toaero ok balal kension dange,
- add thiz tocach o2zt

i ¢ 1064 16.04 14824 1724 159584 1784 1604 1472 1724 1364 1434 1244 1084
=M3¢ 959 1119 1179 1439 1749 1369 1549 1499 139 1619 1379 1169 059
gth ¢ 108 -436 -318 -286 054 426 -056 0248 -326 248 -1.06 -078 -1.08
M3bps | 364 B8.37 2.02 818 8.36 8.81 8.31 6.03 g.a4 7.3 9.32 5.92 7.28
m3bps | 606 13688 953 1645 1215 9863 1281 883 1558 1262 1505 945 121
Sthbps | 0.24 1.85 0.80 1.08 -018 1.82 018 -0.08 147 0.56 0.43 0.23 0.42
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EBVT Slide Show

JK Theoretical EBVT (Sideways Well, 2002) Winor thirds
2 Emulates the exact steps of Bill Bremmer's bearing plan. BB: "The EBVT i= : . .
= actually a Modified Meantone which can seem very irregular”(5/20/02); "The Fifths [CG)
% 5 EBVT is a true Well Tempered Tuning and does not have the kind of imbalances -
= * 7 which Jason graphed"(8/31/02) E‘ 7.9
%) ta
g " L = 19.5
01 : S

40
17 +3.80 +311 +08 000 -1898 -003 -012 +184 +37%9 #.06 -011 +1.84 +3.80
CEG GBD DF#A ACHE EGH#B BD#F# FRARCE CHFGRF AbCEb EbGBR BbODF  FAC CEG

Ja <==To aero ok balal kension dange,
= add thiz tocach o2zt

i3 ¢ 10535 14/ 1552 1946 1946 1682 1369 1369 1838 1886 1466 1184 10.55
=EM3g 81 1055 1271 1552 1948 1478 13659 1368 1369 1573 14658 1184 7.9
gth ¢ 264 -4 281 -38% 000 -205 0.00 g0 483 313 0.00 0.00 -264
M3 bps [ 3.00 6.00 .41 9.91 531 1058 T7.34 2.51 g29 711 9.91 6.00 6.00
m3bps | 6.00 125 9.9 1861 135 503 1102 82X 1661 1277 1486 900 12.00
Sth bps | 0.60 1.43 0.72 1.50 0.00 0.87 0.00 0.00 169 0.24 0.00 0.00 1.20
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EBVT Slide Show

Bremmer's EBVT as tuned "High inharmonicity” (3/8/02) Minor thisc
| i

E "Mote that the=e are the actual figures I tune the piano with ... from a Steinway .

= L ... there are 4 pure intervals: BbF, FC, F2C#, C2G£"..."The graph would lock Fifths [CG)

L 5 zimilar to the Best Broadwood... ranges from 7 to 18 cents just as the -

= " Broadwood does."(1/14/02) E‘ 8.2

[vk] o il

= - z 18.7

£ =L =

1] =

2 204

__________________
_________
_____

5 4

<==To aero ouk balal kension dange,
add thiz tocach o2k,

40
0.58 +3.50 +4.00 0.00 aoo =200 +050 -300 =200 +150 000 +200 +250 +3.50
' CEG GBD DFsA  ACHE EG#B BO#F# FRARCE CHFGR AbCEb EbGBR BbOF  FAC CEG

m3 ¢ 9454 1614 1284 1584 15864 1884 1984 1882 1914 1764 1314 1214 554
=M3¢g .19 1019 1069 1169 1719 131% 1869 1819 1569 1769 1169 1119 819
Sth ¢ -148 -59% -18% -38% 054 -548 -085 1% -345 00£ 145 -0855 -1.48
M2 bpz | 3.1 3.80 4.55 7.45 8.21 944 1002 T.H 946 7.99 7.90 567 621
m3bps | 545 1375 806 1484 1153 1000 1575 1004 1730 M85 1332 S22 10587
Sthbps | 033  2.02 0.50 151 -016 233 031 037 124 4NN 0.59 0.25 0.56
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EBVT Slide Show

Bremmer's EBVT "Moderate inharmonicity” (5/8/02)

"Mote that the=e are the actual figures I tune the piano with ... a Walter grand ...
there are 4 pure intervals: BbF, FC, F£CZ, C2G£"..."] can make all my 4ths

and 5ths =ound about as good as anyone can.”(5/20/02)

£5

20

pianotach, 5/8,/02

Minor thirds
Fifths (CG)

7.2
19.2

W3 Fange

'Ef: MmEskEc3REIZIZIEEIIITTECooscee.n T -

2 a goemila=T T & s il - - il Ll ==

[ T h R = =

23 0.3+:-2.0._ 04..-21 1.9 @1 -03 1.2 @1 08 03 07

ST : 8 -

Ei ? - -0.4 =

£ 40

:WD 46 +3.00 +350 -050 000 -350 000 -250 -1.00 <200 050 <200 <200 +3.00
’ CEG GBD DR#A ACH#E EG#B DD#F# F#A#CE CH#FGE ABCEL EbGBE BBDF  FAC CEG
mi3 ¢ 864 1614 1314 1814 1764 1864 1864 1584 1814 1714 1314 1264 254

=Y. 718 1019 1189 1289 1919 1419 12819 1668 1489 16865 1119 11869 719
Gth ¢ -146 59 -1485 546 154 446 D46 104 346 LN46 156 -095 -1.46
Mibps | 273 5. 79 4487 8.09 516 1018 975 671 826 7.54 7.56 £.92 545
mibps | 491 1375 83 17.33 1265 1000 145% 543 163% 181 1332 950 5.83
Sthbps| 033 202 0.3r 208 -044 180 015 025 124 012 0.79 0.29 0.66
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EBVT Slide Show

Bremmer's EBVT "Low inharmonicity” (3/8/02)

£5

pianotach, 5/8,/02

"Mote that the=e are the actual figures I tune the piano with ... from a Kawai KG-
2D . "L"IF D make an error and flatten the E3 to make a sweeter CEM3, 1

may well widen the EGZ toe much and create a slight imbalance...” (9/9/02)

Minar thirds

Fifths [CG})

W3 Fange

9.7
17.7

gy

g — s£=£" - el hn T Y T e LT

VoD R - az- s =

gs 0.27:4.7...05..45° 0.0 1.7 03 -03 1.1 03 1.0 0.4 0.4

5 - =

5T

e 40

:WD 54 +2.00 +3.00 0.0 go0 -200 000 -200 -1.00 <200 +1.00 <200 +1.50 +2.00
’ CEG GBD DF#A ACHFE EGH#EB DBOD#FF FRA%CE CHFGHE AbCER EbGBR  BROF  FAC CEG
m3 ¢ 1084 1584 1384 15984 1754 18454 1884 15314 1484 1554 1414 1384 1084

=M3g 969 1089 1169 1289 1769 1469 1769 1619 13689 1569 1169 1219 05869
gth ¢ 088 -45% 18 -38 004 385 085 108 288 L8 245 145 -055
M3 bps | 3.67 g.02 4587 8.09 g.45 1052 9.45 6.51 825 7.o2 7.50 817 7.35
m3bps | 605 1333 &70 1580 1285 1000 1485 9513 1503 MNM2Z7 1433 1036 12N
Sthbps | 0.22 1.88 0.50 151 -0.01 1.69 031 -0 106 0.26 0.59 042 0.43
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EBVT Slide Show

Bremmer's EBVT compared to "Master Tuning Record” (3/19/02) Minor Hiidd
E [Yamaha C7] "..gives me the opportunity to demonstrate once again what I've ;
a been claiming for a long time.. although its deviations from ET are small, they Fifths [CG)
Iy . are deliberate...l continue to press onward knowing that my tuning designs do

25 o
- work.." E‘ 9.7
E -
2 z 18.2
5
=1

BFx

<==Toaero ok balal kension dange,
add thiz tocach o2zt

40
0.79 #2.00 +3530 000 000 =200 +250 -150 -050 +250 +#.50 +1.50 +1.00 +2.00
) CEG GBD DF#A  ACHE EG#B BO#F# FRARCE CHFGR AbCEb EbGBR BbOF  FAC CEG

md ¢ 1014 1814 1414 1714 1584 1764 1784 1414 1714 1764 1484 1384 1014
=M3¢ 969 1268 1219 1319 1819 116% 1669 1519 131% 1669 1219 1269 069
Sth ¢ -048 -546 -18 -39 254 58 08 104 -356 08 -246 -055 -048
M3 bps | 3.67 722 218 8.41 8.69 8.37 8895 6.10 785 7.54 824 542 7.35
m3bps | 577 1547 902 1838 122 94F 1415 853 1548 185 1484 1036 1154
Sthbps | 0.10 1.85 0.50 151  -073 255 031 025 142 0.26 0.599 0.25 0.21
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EBVT Slide Show

Bremmer EBVT (9/1/2002) Minor thirds
E Bremmer (3/1/02): "Today I tuned my own pianc the way I usually do and ..
£ measured the intervals with my Sanderson Accutuner...I [then] compared the Fifths [CG)
= . way I tuned to an FAC program... Here are the results."
g 25 - = 8.0
o = ]
&
z 17.5

20

o

(=]

=

[rd

-Eﬁ o wRECECSEEe=== R R I oI T T ar—mmmE==glz o
= \‘ ___.-‘_;---' . -, H-m=pgEr-=f R S wg
oo " SeEio- = -
Es 0.4>:4.5. 08 ..LF 05 06 03 00 08 07 -03 06 0.7
Tou L L - L. — o -

oo . — | = A

I = Te g S

- :

o

2T

(=]

0

r

078 +3.30 +370 +130 000 210 -200 -140 -040 #1170 #.30 4070 +3.30 +3.30
) CEG GBD DFfA ACFE EGH#B DBO#FF FRA%CEF CHFGH AbCER EbGBR  BRODF  FAC CEG

m3 ¢ 924 1234 1424 1734 1834 1834 1674 1728 1784 1864 1384 1234 534
=M3¢ 8.29 799 1099 1329 1749 1699 1579 1739 15295 1609 1425 1038 229
Sth ¢ -1.58 -43% -328 406 185 138 -05 014 -236 258 084 -185 -1.538
M3 bps [ 3.14 454 488 g.47 836 1216 347 699 g2 2T 9.56 526 629
m3bps [ 560 10.51 905 1657 1386 984 1346 1040 15894 1262 1384 938 11.20
Sthbps | 0.35 1.48 0.83 154 0.53 0.58 031 -0.03 085 05% -025 055 0.71

http://www.rollingball.com/EBV T 10.htm10/2/2006 4:16:15 PM




EBVT Slide Show

Bremmer (9/6/2002)

£5

pianotach

Minar thirds

BE: "Compare my work-in-progress, unofficial, rounded off correction figures -

to the Tuner's Guide 3 (theoretically correct). ...My figures here are nearly if Fifths [CG}
not identical to the very first ones I came up with 10 years ago.” (9/6/02)
z 8.7
&
z 17.7

&

Eﬁ fm—====ZIEZEEEmd=--mmm= B

A R TLLLY hkiaaiahinial S-tii,

% n e T : 5 F

f: |o7ad--o2-15T06 08 06 02 00 08 00 03 1.3

E ral I o = - E i

- -

51

e 40

E 17 +3.00 <«200 -1.00 go0 200 200 200 200 100 #1000 000 +200 <300
’ CEG =BD DFFA  ACFE EG#B BO#F% FRaxCs CFFGE ARCER ERGBER  BEREOF FALC CEG
i3 € 1184 1488 1384 1584 1584 1284 1784 1888 1784 1784 1284 12824 1184

EM3¢ 8.60 o6 1260 11869 14859 1660 15685 1780 17689 1489 1269 11689 260
Hh ¢ -288 4% -0 2% 188 15 18 -0 n.o4 -2.95 oL 088 258
M3 bps [ 3.30 .50 3,40 745 7.0 11.84 241 7.1 10686 663 .97 .02 6.50
m3bps | 662 1246 870 1484 1181 1000 14182 1123 1884 M24 1281 980 1324
Sth bps | 0.67 168 0.2z 1.51 0.56 0.24 0.63 n.2: -0o2 ne0  -002 029 1.24
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EBVT Slide Show

EBYT of 9/23/02 Minor thirds

= "This kills two of my pure 5ths... widens the F£# 3rd & Ab 3rd & narrows the E & ;

E Bb 3rds to hopefully comrect the imbalances.” (9/23/02) Fifths (CG)

= 251 = 7.9
&
z 17.7

—

add thiz tocach offack.
dn
1
G

<==Toaero ot talal kension dange,

0.62 +3.860 +311 +085 000 -193 -003 -217 0.2 -0Z2 +«63 +1.84 +1.84 +3.80
’ CEG GBD DF#A ACH#E EGH#B DBD#F#F FRA%CE CH#FGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 10.55 1475 1347 1740 1545 1844 1770 1770 1881 1691 1466 1184 1055
=M3¢ 781 1055 10868 1347 1545 1435 1770 157 1771 18617 1271 11385 7T
gth ¢ -265 -4 282 -3%4 000 410 001 18 111 475 18 000 -2865
M3bps | 3.00 6.00 4.4 65% T3 1027 949 633 1067 F30 859 600 6.00
m3bps | 600 125 859 1663 1107 9589 1424 1067 1700 M.45 1487 9500 1200
Sth bps | 0.60 1.43 0.72 1.50 0.00 1.75 0.00 0.47 0.40 0.20 0.79 0.00 1.20
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EBVT Slide Show

EBVT starting at 7 beats

excel calc

£5 7

20

Bremmer (8/18/02): "I have even been able to ...
Temperament by setting the initial FA M3 at 7 beats per second. The FC 5th is

=till pure and the CE M3 will al=o beat at 7 bps.."

create a Quasi-Equal

Winor thirds

Fifths [CG}

W3 Fange

9.2
21.2

"

<==To aero ouk balal kension dange,
add thiz tocach o2k,

51 - o
-0 é;

0.48 +182 +0B8 012 000 284 059 093 <20  «484 <030 209 014 182
: CEG GBD [DF#A ACH#E EGH#D DD&F# F#A%0% CHFGE ABCEL EbGBb BobDF  FAC  CEG
mie | 1232 1507 1857 AT 2147 1501 1085 1065 1716 1842 1586 1383 1232

=3¢ 923 1232 1473 1857 AT 1467 1065 1065 1086 1407 1586 1383 9323
Sthe | -3.08 -275 184 -£60 000 -034 000 000 -850 435 000 000 -3.08
Mibps | 350 7.00 627 1058 1042 1050 572 428 643 635 1058 700 7.00
mibps | 7.00 1284 1058 2024 1518 806 858 643 1550 1245 1587 1050 14.00
Sthbps| 070 083 047 175 000 0414 000 000 234 117 000 000 1.40
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EBVT Slide Show

EBVT starting at 5 beats Minor thirds

% Bremmer (8/18/02): "There is alway= room for variations. I can set that first ;
- interval at 5 beats per =econd and as slow as 4 beats per zecond ... the slower Fifths [CG)
= 5 the initial interval speed, the more tempered the 4ths and Sths among the -
3 * 7 white keys will become.” E‘ 6.6
ta
z 17.8
A =
W
12.7

40
26 +5.78 +553 #1183 -000 -133 +0863 -7 <078 +274 +#1.83 +1.87 +382 +5.78
CEG GBD DF#A ACHE EG#B BO#F# FRARCE CHFGR AbCEb EbGBR BbOF  FAC CEG

Ja <==To aero ouk balal kension dange,
- add thiz tocach ofack

mi3 ¢ g.re 1444 1447 773 1775 1884 1672 1672 1859 1831 1385 9.86 8.78
=M3¢ 6.58 678 1089 1447 1775 1488 1672 1872 1672 1735 1365 585 4§58
gth ¢ -220 -586 -378 -328 000 -375 0.00 g0 287 -1 0.00 000 -2.20
M3 bps | 2.50 2.00 4.55 923 84% 1087 89597 673 10089 786 9.23 2.00 5.00
m3bps [ 5.00 123 923 18597 1273 1001 1346 1008 1772 13.08 1385 7.50 10.00
Sth bps | 0.50 1.82 0.96 125 0.00 1.60 0.00 0.00 103 0.52 0.00 0.00 1.00
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EBVT Slide Show

EBVT starting at 4 beats

Bremmer (8/18/02): "There is always room for variations. I can set that first
interval at 5 beats per =econd and as slow as 4 beats per zecond ... the slower
the initial interval speed, the more tempered the 4ths and Sths among the

excel calc

£5

white keys will become.”

Winar thirds
Fifths [CG)

3.3

20

Lt Fi

gt G

W3 Fange

19.8

gy

5 ,‘

[T i __.l_ = -

24 04 24 12 10:18:0° 23 0.0 0.0

b ~ TR B caeET

EE -2 7] VK *--':"EE.-- }

3 e o o

51 - =

k0 -

:WE 55 #7753 #7858 <280 -000 087 #1128 -222 -0&F 185 255 <334 <580 705
’ CEG =80 ODF#4 ACHE EGHEBE BD#F% FRAFCHF CEFEE ARCER ERGBR BROF FAC CEG
i & roZz o 1413 1342 1805 1805 2045 1975 1575 2080 1975 1284 T.25 T.02

=M3é 5.26 T.02 8.67 13.42 1805 145% 1975 1575 1975 19058 12684 T80 5.26
oth ¢ 178 71 -475 282 0.00 -S.is 0.00 0.00 -105 470 0.00 0.00 -1.78
M3 bps | 2.00 400 3.69 8.0 a7 1075 1080 .05 11.52 8.6.2 &.55 4.00 4.00
m3 bps | 4.00 12.05 8.8 15,34 150 1058 15590 1182 1883 1340 1284 &.00 2.00
Sth bps | 0.40 2.42 1.21 1.00 0.00 2.33 0.00 (.00 038 019 0.00 0.00 0.20
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EBVT Slide Show

EBVT starting at 3 beats

excel calc

£5

Bremmer (8/18/02): "Be=ides, this never was intended to be a Well Tempered
Tuning anyway. It is an excessively modified, Modified Meantone

Temperament.” Mote that as the initial beat rate slows, the graph changes into

a MMT (with crazy fifths).

Lt

-

Minor thirds

Fifths [CG}

W3 Fange

3.9
22.8

ndd thiz tocach offack.

Brx

li.-.i <==To aero ouk balal kension dange,

] —
73 373 +1 ﬁ.E—T +377 -000 -0 #1984 327 -1.32 <084 #3368 +5.82 +1.07 +973
CEG GBD DFfA ACFE EGH#B DBOD#FF FRA%CEF CHFGH AbCER EbGBR  BRODF  FAC CEG
mi3 ¢ 926 1381 1237 1434 1434 Z2ET  Z2V3 2278 2202 201% 1184 53 5.26
=M3g 282 o268 864 1237 1434 1510 Z2Ve Z2T8 T3 270 1184 & 154
ath ¢ -1.32 -85 -573 187 000 -717 0.00 0.00 075 0.51 0.00 000 -1.32
M3bps [ 1.50 3.00 2.83 789 685 1083 1223 817 1376 837 7.89 3.00 3.00
m3bps | 3.00 1178 T8 1371 1028 11583 1834 137 18585 1372 1183 450 6.00
Sth bps | 0.30 2.9 1.45 0.75 0.00 3.07 0.00 0.0 -027 014  0.00 0.00 0.50
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EBVT Slide Show

EBVT starting at 2 beats

% Bremmer (3/9/02): "I must emphasize agairﬁﬁhe EBWT was never conceived
- as a Well-Tempered Tuning but instedd as a Modified Meantofe...” Note that as
ﬁ 5 the initial beat rate =lows, the graph u;_tianges intn:uxa r'a1'f'a1Th|:'.-'-.riﬂ'| n:r:E_nz'g,r:t_iFthsf].
o F' = o -

20

Minar thirds

Fifths (CG}

W3 Fange

2.6
25.8

£ PP e - 3 -

E &n o - ::- -"'.-. x-\. '?\'_

LU u —_— =" R - e S~

24 I}:?. 3.4 1.7 &5 ,Dfﬁ:”:‘lﬂ""ﬂ.ﬂ 0.0 0.0 0.0 4

B 51 m'f::n,h e

EE: o frag T - eme T -0.9 -0.5

c 3 . o=

|T‘:h _a.:l et =

VE 07 #1170 #1278 +474 -000 <064 +Z80 -433 237 042 412 <779 4975 +11.70
’ CEG B0 DF#s  ACHE EG#B BD#F# FRafCE CHEFGE AbBCER EbGBR  BbBDF Fac CEG
m3 ¢ 3.50 13.50 1132 1263 12683 2409 2580 2580 2322 20863 1063 3.594 3.50

= Y 283 3.50 4 82 1132 1283 15821 2530 2580 28580 2235 1083 384 283
Sth ¢ -0.88 -10.00 570 -1.31 0.00 -2.88 0.00 0.0d 258 1.72 0.00 0.00 -0.88
M3 bps [ 1.00 2.00 1.57 7.21 i5.04 1081 1338 103 1555 1013 .21 2.00 2.00
m3 bps | 2.00 11.52 7.2 1207 905 12%3 2078 155 208 1403 1082 304 4.00
Sthbps | 0.20 3.41 1.70 .50 0.00 3.80 0.0a 0.00 083 046 0.0a 0.00 .40
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EBVT Slide Show

John Formsma (April 2002) Minor thirds

"Bad< when I was tuning the EBVT, the E M3 was always beating faster than the !
F# M3. This was one of the reasons why I stopped tuning the EBVT... I followed Fifths (CG)

the directions precisely. The unequal tuning I do now is one I've developed on
my own..."

analyzed by paul bailey

—-—-—=mSE=mE--sgpcasm=scs
L--gIoziscFmz=mmiERE_coZ T2 - ==
S ;-

- - -]

0.0 02 07 03 05 0.1

<=L

0.7::: k-0 Bebe- L1707 1.3
, = - -

=
i

<==Toaero ouk balal kension dange,
add thiz tocach o2k,
dn
]

-
=]

+3.47 +23 +055 00 100 167 -Z263 -073 039 44 +112 +1.84 +3.47
CEG GBD DRF#A ACH#E EGH#B DBD#F#F FRA%CE CH#FGHE AbCER EbGBR BROF  FAC CEG

=)
L
=

m3 ¢ 1231 1342 128 1591 1771 1877 1750 17.09 1867 1685 1435 1217 123
=SM3¢g 522 968 1046 129 1508 1580 1750 162% 1676 1558 1311 1184 §22
ath ¢ -3.08 -37 250 -28% 263 2% 000 08 1591 A2 124 -033 -3.08
M3 bps | 3.50 2.90 4.45 626 720 1131 H38 654 1010 Y03 886 600 F.00
m3bps | 700 1143 826 1521 1268 1007 1407 1030 1687 M4 1455 925 1400
Sthbps | 0.70 1.27 0.64 112 0.75 1.27 0.00 0.20 059 0.34 0.50 0.10 1.40
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EBVT Slide Show

Jorgensen's Improved EBVT Minor i
phs Jorgensen confirmed two suggestions from BB to correc the imbalance: . :
= sharpen Bb and D# slightly. Jorgensen: "the harmonic balance is wonderful and Fifths (CG)
E g5 _ YO have a very fine musical tempermament ... revealing excellent taste.” -

n (9/30/02) = § 7.9
5 5 = 18.8
C

il

[¥a]

|

i

=

=]

L,

Eﬁ e PR

_E&n __,=$:="'"' "':::3:::::=:---=5;:::":--ﬂ

VoD ]

is 0:6-::4.4.. 07...45°°00 20 00 00 00 07 1.0 0.0 1.2
Sk - T o« z & -
g

koD

0.90 +3.60 +3.11 +036 poy 18 003 272 077 #1185 314 #2386 #1384 #3380

CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CHFGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 1055 148 1252 1686 1686 2151 1877 1629 1629 1639 1466 1184 10.55
SM3¢ 91 1055 1011 129892 1686 1686 1877 1628 1629 1365 1218 1184 T
gth ¢ -264 -4 281 -3%4 000 -465 0.00 0.00 oo 274 247 000 264
M3bpz | 3.00 &.00 4.30 624 805 1208 1007 6.3 983 617 824 600 6.00
m3bps | 600 125 824 1611 1208 1154 1510 9S8 1474 MNM10 1485 9S00 1200
Sth bps | 0.60 1.43 o.M 1.50 0.00 1.5 0.00 0.00 0.00 0.74 1.00 0.00 1.20
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EBVT Slide Show

Jorgensen's Improved EBVT Minor i
phs Jorgensen confirmed two suggestions from BB to correc the imbalance: . :
= sharpen Bb and D# slightly. Jorgensen: "the harmonic balance is wonderful and Fifths (CG)
E g5 _ YO have a very fine musical tempermament ... revealing excellent taste.” -

n (9/30/02) = § 7.9
5 5 = 18.8
C

il

[¥a]

|

i

=

=]

L,

Eﬁ e PR

_E&n __,=$:="'"' "':::3:::::=:---=5;:::":--ﬂ

VoD ]

is 0:6-::4.4.. 07...45°°00 20 00 00 00 07 1.0 0.0 1.2
Sk - T o« z & -
g

koD

0.90 +3.60 +3.11 +036 poy 18 003 272 077 #1185 314 #2386 #1384 #3380

CEG GBD DRF#A ACH#E EGH#B DD#F#F FRA#CE CHFGHE AbCER EbGBR BRODF  FAC CEG

m3 ¢ 1055 148 1252 1686 1686 2151 1877 1629 1629 1639 1466 1184 10.55
SM3¢ 91 1055 1011 129892 1686 1686 1877 1628 1629 1365 1218 1184 T
gth ¢ -264 -4 281 -3%4 000 -465 0.00 0.00 oo 274 247 000 264
M3bpz | 3.00 &.00 4.30 624 805 1208 1007 6.3 983 617 824 600 6.00
m3bps | 600 125 824 1611 1208 1154 1510 9S8 1474 MNM10 1485 9S00 1200
Sth bps | 0.60 1.43 o.M 1.50 0.00 1.5 0.00 0.00 0.00 0.74 1.00 0.00 1.20
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