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Mark Lindley and Ibo Ortgies

Bach-style keyboard tuning

RADLEY Lehman’s two-part essay ‘Bach’s extra-
Bordinary temperament: our Rosetta stone’ pub-
lished in Early music, xxxiii (2005), was brilliantly
written, but we have noticed many weak links in
his chain of reasoning. Perhaps the best way to
begin to sort them out is to comment on some of
his implicit premises (represented here in italics;
our comments follow in roman).

Bach’s keyboard compositions were influenced by a
style of tuning whereby the 3rds among the naturals
(F-A—~C—E-G-B—D-F) were tempered less than those
involving sharps or flats (but neither F-A nor G—B less
than C-E) while the temperings of the other 3rds
tended to vary gradually in keeping with their relative
places around the circle of sths.
We agree. (See fig.1.)

The ‘48 are presumably the work of an expert and
musicianly tuner.
We agree.

Sras tempered \east

Fig. 1 General pattern of how the 3rds are treated in a
Bach-style unequal temperament

Bach’s tunings of keyboard instruments were always
the same.

We think that his skills and tastes probably devel-
oped, and that his tunings of stringed keyboard
instruments may have been influenced by (a) the
musical genre for which he was tuning on this
or that occasion' and/or (b) the timbre of the parti-
cular instrument.

He tuned certain 5ths pure, tuned others just like in
equal temperament, and tempered all the rest—
including C—-G-D—-A—E—exactly twice as much.

There is indeed a musical reason to temper
C-G-D-A-E alike. If C-E is the smallest major
3rd, then the average amount of tempering in the
chain of sths C-G-D—-A-E has to be higher than in
any other such chain, so it is best for none of them
to be impure by more than that average. Even
when the major 3rds are to be of various sizes (and
we have agreed that such nuances influenced Bach
as a composer), still the sths should be tempered
as unobtrusively as possible, because impurity is
more obtrusive in a sth than in a 3rd.

But there has never been any musical reason to
limit the choice of size for C-E to only two poss-
ibilities: the equal-temperament size and the size
yielded by tempering C-G-D-A-E twice as much
as in equal temperament. Musicians might well
prefer an intermediate size.

He had a secret mathematical scheme which was
passed down by word of mouth or by making exact
copies of a certain drawing (see below).

There is no good evidence for this. Neither Bach
nor any of his relatives or friends or enemies are
known to have hinted at such a thing.”> On the

Early Music, Vol. xxxiv, No. 4 © The Author 2006. Published by Oxford University Press. All rights reserved.
d0i:10.1093/em/cal065 Advance Access Published on October 3, 2006 613

This content downloaded from 129.2.179.140 on Sun, 11 Oct 2026 18:47:21 UTC
All use subject to https://about.jstor.org/terms



contrary, 18th-century sources inform us that:

Unser seel. Bach lief sich ... nicht in tiefe theoretische Betrach-
tungen der Musik ein, war aber desto stirker in der Ausiibung®

Our late [J. S.] Bach did not get involved in deep theoretical
treatments of music, but was all the stronger in its practice

—and (more unequivocally to the point):

Selbst der in der Mathematik so gelehrte Johann Sebastian Bach
habe sich in diesen Fragen nach der Natur, nicht nach der Regel
gerichtet, und die ganze Mathematisiererei habe noch nicht
einmal den Erfolg gehabt, die Durchfithrung einer einwandfreien
Temperatur zu gewiihrleisten.

Even Johann Sebastian Bach, who was so learned in mathematics,
would, in these [music-theory] questions, have complied with
Nature, not with the [theorists’] rule[s], and [indeed] all the
[theorists’] mathematizing would not ever have led to success
in ensuring the execution [by a keyboard tuner] of an unobjec-
tionable temperament.*

The secret is hidden in a decorative scroll of loops on
the title-page of an autograph copy of Part 1of the ‘48

Amateur scholars of 18th-century tuning have
been entertaining this idea since 1999,> but we doubt
it, because (a) decorations of this kind occur now
and then in 18th-century manuscripts and are noth-
ing special, and (b) in no documentary evidence
regarding Bach is there any hint of such a special
use of decorative loops.

There is only one musically feasible way to interpret
this alleged evidence.

Several other ways, of similar musical quality,
are available on the internet, and they have, as we
will show in the appendix, hardly exhausted the
musically feasible solutions to the alleged riddle.

¢ OA

(Dr Lehman calls the decorative loops a ‘Rosetta
Stone’, but whereas there was always a consensus as
to its significance, and for well over a century there
has been a fairly complete consensus as to its meaning,®
there will be no positive consensus about the loops.)

The secret is revealed when one looks at the loops
upside down (see illus.1) after having noticed the
small letter ‘C’ next to one of the loops.

The alleged small ¢ is a kind of serif applied
frequently in Bach’s handwriting to certain capital
letters, especially C, S, E, F and sometimes K.
A small c in 18th-century German handwriting
would look different. It would normally have a
horizontal stroke at the top, but sometimes that
stroke would be elided into the next letter, or
sometimes, because of haste, omitted altogether, in
which case the ¢ would look like an undotted i.
Let us illustrate with some details from four plates
in a standard anthology of facsimiles of pages
from original manuscripts of music by Bach. In
illus.2a the initial capital C has a serif, and there are
three small ¢’s with top horizontal strokes
of various lengths. In illus.2b the capital C in
‘Concertino’ has the serif, and the horizontal strokes
of the small C’s are, in each case, elided with the
following e. In illus.2c the horizontal stroke of each
small ¢ (i.e. in ‘Biichlein’ and in ‘Bachin’) is elided
with the following h (and the initial capital C has a
different kind of serif). This title has obviously
been written with care and therefore slowly; but in
illus.2d the small ¢’s in ‘Kirchbach’ look like
undotted i’s, and meanwhile the K has a serif like
those which illus.1, 2a and 2b show adorning C.

m g&ﬁ%mfw& lacenr.

E BFiCt Gt Di A#/B

) &

1 How Dr Lehman associates the various decorative loops at the top of Bach’s title-page with various sths
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2 Details from various plates in Alfred Diirr’s Johann Sebastian Bach: seine Handschrift . . . (Breitkopf & Hirtel, 1984): (a)
from plate 16 (‘Concerto primo d 2 Corni di Caccia ..."); (b) from plate 40 (‘Concerto. Violino Concertino.’); (c) from
plate 17 (‘Clavier-Biichlein / vor / Anna Magdalena Bachir’); (d) from plate 35 (... Von Kirchbach / in der Pauliner . ..")
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Before saying more about Dr Lehman’s scheme
(other than that it has some sths tempered twice
as much as others), let us recall Dr Lindley’s charac-
teristic way (fig.2) of representing the amounts
by which the various sths, 4ths and major 3rds
are tuned impure in equal temperament (the sths
smaller than pure, the 4ths and major 3rds larger).
(When we use the term ‘sth’ for a pitch-class
interval we mean of course to include implicitly
the corresponding 4th.) Some German theorists in
Bach’s day, most notably Johann Friedrich Neid-
hardt and Georg Andreas Sorge, used in their dis-
cussions of temperament the same unit of measure
as here, i.e. the amount of impurity which equal
temperament imposes on the sths and 4ths. The
major 3rds in equal temperament are, as indicated
in fig.2, tempered just about exactly seven times
as much.

Three conditions have to be met if such a diagram
is to be valid in relation to what it represents.

(1) The total amount of tempering for the circle
of sths/4ths has to be 12. (In equal temperament it
is 12 X 1, with each sth tempered one unit smaller
than pure, each 4th larger). Of course one does
not count both for Db—Ab and for C#G#4, both for
Ab-FEb and for G#D# etc.; each of these pairs counts
as only one step around the circle.)

(2) The total for each chain of four sths/4ths
and the resulting major 3rd has to be 11 (because 11
such units of measure are almost exactly the
amount by which a pure major 3rd, i.e. with the
frequency-ratio s5:4, falls short of the sum of
two pure sths minus two pure 4ths with their
frequency-ratios of 3:2 and 4:3 respectively).

(3) The total for each column of major 3rds has
to be 21 units. (In equal temperament it is 3 X 7,
with each major 3rd tempered larger than pure.
It so happens that the sum of three pure major
3rds falls short of a pure octave by almost exactly
%/ the amount by which a pure octave falls short
of the sum of six pure sths minus six pure 4ths.)
For instance, if C-E is tempered by, say, exactly
four units,” and if either E-G# or else AC is
tempered the same as in equal temperament, then
one of those two latter intervals has to be tempered
by ten units, since 4 + 7 + 10 = 21.

616 EARLY MUSIC NOVEMBER 2006

The correct interpretation of the loops is as shown
in fig.3.

Notice that in this scheme E-G# is tempered by
ten units and that this is more than the tempering
of any other major 3rd.

No claim as to how Bach tuned keyboard instru-
ments can be accepted as valid unless the result is
stylistically akin to some kind of temperament that
is approved of in contemporary German writings on
keyboard tuning.

We agree.

Among 18th-century writers on tempered tunings,
Sorge was relatively closely associated with Bach.

We agree. Neidhardt was the other contemporary
writer on tempered tuning whose ideas about it may
also be considered (though for different reasons) to
have been in some ways relatively close to Bach’s.?

Significant documentary support for the claim that
Bach always tempered E-G% by as much as shown
in fig.3 is to be found in some remarks by Sorge
implying that he considered the scheme represented
here in fig.4 to be the only form of unequal tem-
perament that really works for tonal music.

We disagree, for a combination of reasons:

(a) Sorge did not call it the best or the only good
form, but only

eine der besten ungleichschwebenden Temperaturen . .. welche ich
bey einer Chortinigen Orgel vor die beste halte.®

one of the best unequal temperaments, . .. which I hold to be the
best for an organ at Chorton.

The peculiar thing about playing on an organ at
Chorton was that when accompanying other instru-
mentalists, one had to play in a key different from
the one they were playing in. That key of theirs
would be (except in the case of ‘transposing’ instru-
ments) the one the music was written in; so the
organist would have to transpose. But Dr Lehman
says his scheme was applicable to all kinds of playing
on organs or harpsichords.

(b) Neither Sorge nor Neidhardt ever count-
enanced tempering E-G} (for any reason whatever)
by as much as Dr Lehman says Bach always
tempered it.
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Fig. 2 Equal temperament

Ci 1 G¢é 1 D¥ 1 A¥

9 10 9 8
A2 E 0 B 0 Ft 0 Ct
3 3 5 7
F 2 C 2 G 2 D 2 A
9 8 7 6

Db 1 A 1 E 1 Bb -1 F

Fig. 3 Dr Lehman’s scheme

Ci 0 Gié 1 Di 1 At

8 9 8 8
A1 E 0 B 1 Ft 1 C}
5 4 6 7
F 0 C 2 G 2 D 2 A
8 8 7 6

Db 0 A 1 E, 1 Bb 1 F

Fig. 4 One of Sorge’s several schemes

(c) Neidhardt would never countenance tem-
pering E-G# more than AC.® This is relevant
because Bach’s student and son-in-law Johann
Christoph Altnikol said that Zacharias Hildebrandt,
who is known to have been paid in the 1730s and 40s
to tune harpsichords in two churches in Leipzig
where Bach was the Kapellmeister,” tuned in a
Neidhardt-like way (see below). There is good evi-
dence that in late-17th- and early-to-mid-18th-
century France the sths Eb-Bb—F were tuned larger
than pure, which happens to ensure that AC is
tempered more than E-G#. (This is relevant because
there is good evidence that Bach as a young key-
board performer/composer was influenced by
French musicians.””) And, A—C is tempered more

than E-G# in the kind of temperament described
in 1756 by Wilhelm Friedrich Marpurg (a knowl-
edgeable devotee of Bach’s music who oversaw the
first edition of Bach’s Die Kunst der Fuge) as ‘the
best of the unequal temperaments that are in use’.”
These facts are only some of the ample evidence
from 18th-century writings that weigh against the
idea of tempering E-G# more than A—C under
normal circumstances."*

(d) One can readily derive from the decorative
loops a scheme of temperament in which AC
is tempered more than E-G}. The appendix will
show this.

The aesthetic judgement of modern listeners can serve
as one kind of evidence as to how Bach tuned.

Here we differ from each other in our opinions.
Dr Ortgies believes that modern taste cannot be
evidence of 18th-century taste about such a subtle
thing, whereas Dr Lindley has always hoped that a
broad modern consensus could serve as ancillary
evidence,” and has proposed to Dr Lehman ‘a joint
presentation . .. for the purpose of ... demonstrat-
ing aurally to the same people on the same occasion’
their respective musical results. Such a forum
might either lift the discussion above the level of
De gustibus non disputandum or else leave it there
and confirm Marpurg’s prediction (1776) that if
equal temperament did not prevail, then ‘from
time to time we shall be presented with a new kind
of unequal temperament and each [person] will
regard his own as the best’.’

Bach’s occult mathematical invention is of such
beauty” that it suits uniquely well the extant music
of Froberger (1616—67) and Frescobaldi (1583-1643).
This finding is historically outlandish (and there-
fore undermines the hope which one might have
entertained about the value of Dr Lehman’s aesthetic
judgment as ancillary evidence for the taste, in this
regard, of musicians in bygone centuries). Many key-
board instruments with 14 notes per octave (and
therefore presumably tuned in some form of
mean-tone temperament) were routinely available
to Frescobaldi and Froberger, and each of them had
plenty of access to more elaborate ‘enharmonic’
instruments with 19 or even 31 notes per octave.
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Indeed, Frescobaldi was said to be a virtuoso player of
the 31-note archicembalo—and, as for instruments
with 12 notes per octave, a very knowledgeable con-
temporary of his at Rome, Giovanni Battista Doni,
published in 1640 an account of Frescobaldi’s having
recommended the use of equal temperament on an
historically important new organ there. (The recom-
mendation was rejected because Doni opposed it.)
Froberger was at that time a pupil of Frescobaldi’s,
and later had access to enharmonic instruments
at the Habsburg courts in Vienna, Prague and
Innsbruck; he is known to have been in touch with
a leading theorist (Christiaan Huygens) of a 31-
notes-per-octave tuning; and one of his former stu-
dents (Michael Buliowsky) published several books
about it."®

A modern harpsichordist’s historical misjudg-
ments are no great moral lapse, however. The music
belongs to Dr Lehman just as much as to us and we
wish him well in performing it.

In fact it is ideal for all kinds of music by various
performer/composets.

Evidence from Sorge, Neidhardt and Marpurg
(among others) discredits this idea. Sorge recom-
mended for a limited kind of use the scheme repre-
sented in fig.4. Neidhardt recommended different
schemes for different social contexts (village, small
town, large town, court). Marpurg said that unless
equal temperament were adopted everyone would
regard his own unequal temperament as the best one.

A significant degree of aesthetic and historical consen-
sus is indicated when the wife of a man who is passio-
nately committed to a certain aesthetic point agrees
with him.

Caveat lector.”

R Lehman’s one-size-fits-all approach to 18th-
D century-style tuning is not only historically
mistaken but also likely, we think, to distract one
from noticing some relevant facts about church
organs in those days. They were harder to tune
well than harpsichords are, and more so than most
modern organs, since the flue pipes had no tuning
sleeves and the wind supply was powered by human
muscles (not by an electric motor). Sorge said

618 EARLY MUSIC NOVEMBER 2006

that retuning an organ would take many weeks,*
and this observation is confirmed by 18th-century
church records,” which also show that during
an organ examination®” the tuning could some-
times not be assessed on a certain day because of
unsuitable weather.

An extensive survey by Dr Ortgies has shown
that, until well after the middle of the 18th cen-
tury, north German organ-building contracts and
organ-examination reports seldom refer to any par-
ticular kind of temperament.” Usually they just say
that the tuning is OK or is passabel (i.e. tolerable but
not very good) or that it needs some (unspecified)
adjustments—which may well usually mean that a
standard style of organ temperament had been
more or less successfully achieved. There is no lack
of documentary evidence that (a) equal tempera-
ment was not yet standard for keyboard instru-
ments,** and (b) organs were, as Bach’s son Carl
Philipp Emanuel put it in 1753, ‘seldom well tem-
pered’.” Instead they were most often in some
old-fashioned kind of temperament ill suited to
most of his father’s organ compositions. Sorge
noted that on two Gottfried Silbermann organs
that he had seen,?® the sths were tempered, all alike,
by more than in equal temperament and yet less
than enough to yield pure major 3rds. On those
organs, he said:

In den 4. schlimmen Triadibus ist ein rauhes, wildes, oder, wie
Herr Capellmeister Bach in Leipzig redet, ein barbarisches Wesen
erhalten, welches einem guten Gehor unertriglich fillt.. ..
Wenn ... mancher Instrument- und Orgelstimmer nur noch

so gut stimmete, wie Werckmeister von s7. Jahre gestimmet hat,
so wiire es noch gut.*”’

In the four bad [major] triads there is a rough, wild, or, as
Maestro Bach in Leipzig says, a barbaric result, which is intoler-
able to a good ear. ... If many a [keyboard-]instrument- and
organ-tuner [today] would tune only as well as Werckmeister
tuned 57 years ago, even that would be good [enough].””

No extant documents from Bach’s lifetime say
that he (or anyone else) performed on an organ
his written keyboard compositions; the reports
of his playing refer apparently to improvisation.
Maybe all the organs in regard to which first-hand
reports of his playing have been preserved (i.e.
instruments that he performed on as a visitor but
did not use habitually every week) were tuned in a
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kind of temperament, a regular meantone tempera-
ment (albeit perhaps with the major 3rds larger
than pure, as on the Silbermann organs criticized
by Sorge), that would spoil most of his liturgical
keyboard compositions and other organ pieces.”®
In this light it is notable that when he composed
and compiled Part 1 of the ‘48’ (which he completed
in 1722) he was mainly a court musician in Cothen,
not a church musician with responsibilities as an
organist. His position as cantor in Leipzig from
1723 on gave him no official responsibility for look-
ing after the organs there, and we have no docu-
mentary evidence proving that he was involved in
designing a temperament for any organ; but he
might of course have given opinions or advice about
tuning to some organ builders.

A prime candidate for such an honour would
have been Hildebrandt, who in the 1730s and 40s
was a colleague of Bach’s in Leipzig and whom
Bach is known to have admired as an organ
builder.” And it was in regard to the tuning of an
organ that Altnikol said in 1753 that Hildebrandt
in the late 1740s had ‘followed Neidhardt’.° In
Neidhardt’s books of 1706, 1724 and 1732 there is
an evident drift from advocating equal tempera-
ment (in 1706) as the best kind of tuning to finding
it not quite satisfactory (in 1732); but no one can
prove for certain which of the following may have
been Hildebrandt’s intention:

(1) To match exactly one of Neidhardt’s prefer-
red theoretical schemes of unequal temperament.
To believe this would entail accepting Dr Lehman’s
premise that an expert and musicianly tuner would
temper some sths exactly twice as much as others
(but it would preclude nonetheless the possibility
that Hildebrandt tuned in the way that Dr Lehman
says Bach did).

(2) To tune in a style akin to those schemes
without matching any one of them. Dr Lindley
favours this idea (and imagines that Hildebrandt,
after having perhaps cut the Principal pipes to
lengths determined by one of Neidhardt’s schemes,
would refine the temperament by ear and by using
a tuning cone to manipulate the tops of the pipes).

(3) To try to tune in equal temperament.
Dr Ortgies considers this possibility just as likely
as the other two.”

Appendix

The decorative scroll (see illus.1) is comprised mainly of
three kinds of loops: first, five loops each of which has
an elaborate internal squiggle (by ‘internal’, we mean
that it is not on either side of the loop); then three simple
loops (two of which overlap, but let us ignore that for
now); and then three with a simple squiggle on the left
side of each.

Dr Lehman says that the first kind of loop represents a
sth tempered by exactly two theoretical units. But since
there are no numbers in the scroll, and since it is unwar-
ranted (as we have explained) to assume that Bach must
have tempered some sths exactly twice as much as others,
one might instead assume hypothetically that the loops
indicate merely a uniform tempering of the sths that Dr
Lehman says they refer to: F-C-G-D—A~E. These sths
must of course (for those of us who accept the premise
embodied in fig.1) be slightly smaller than in equal
temperament.

He says that the three simpler loops refer to E-B—F#-C#
and call for them to be tuned pure, presumably because
a simple loop is plainer than one with a squiggle and
because he considers pure sths more standard than
tempered ones. But those loops might refer instead to
another size of 5th which some people already in Bach’s
day would consider standard, namely, the average size of
the sths in any circle of 12 and their actual size in equal
temperament (hence, indeed, the German theorists’ unit
of measure). This hypothetical interpretation is just as
feasible as Dr Lehman’s or anyone else’s.

He interprets the three remaining loops as showing
that C#G#-D#-A$ were tempered in the same way as
F-C-G-D-A-E (i.e. with the 5ths smaller the pure), but
exactly half as much. This interpretation ignores the fact
that the squiggles here are of quite a different kind from
those in the first five loops. A more feasible interpretation
would be that these different loops indicate a different
kind of relation vis-a-vis the standard type of sths repre-
sented by the simple loops; these different loops might,
that is, indicate sths slightly larger than the standard type.

In fig.5 this interpretation is reduced to a musically fea-
sible numerical scheme without involving any gradations
finer than half of the arbitrary unit. Here the pattern of
relative sizes among the 3rds involving chromatic notes
conforms, better than in Dr Lehman’s scheme, with the
kind of evidence referred to under points (b) and (c) above.

With far less trouble, however, one can still get a
reading of the tea-leaves that we consider musically better
(for Bach’s music) than Dr Lehman’s. To accept nearly all
his premises while assuming that the loop touched by the
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serif refers to C—G rather than to F-C would have the
effect of transposing his scheme up a s5th and thereby
making the B-major triad, which concludes each part
of the 48, the most heavily tempered one whereas the
C-major one is still tempered least (fig.6).

Two of the several interpretations posted last year
on the internet are represented in fig.;. At www.bach-
cantatas.com/articles/das_wohltemperirte_clavier.htm
there is an interpretation based on units of 1/7 and 1/14 of
the Pythagorean comma. And so on.*”* None of the inter-
pretations that we have seen takes stock of the fact that
the letter D in ‘Das’ intersects one of the loops, that the
W in ‘Wohltemperirte’ is aligned vertically with the two

Ct 2 Gt Y2 Db Y2 A}

6Y2 7Ya 8 8Y2
A 12E 1 B 1 Ft 1 C
5 5 5Y2 6
F 12 C 12 G 12 D 12 A
9Va 82 72 (Y%)

Db %2 Ab % E % B 0O F

Fig. 5 An alternative interpretation of the scroll

C¢ 0 G¢ 1 D§ 1 A
7 9 10 9
A2 E 2 B 0 F 0 Ct
6 3 3 5
F -1 C€C 2 G 2D 2 A
8 9 8 7
Db 0 A» 1 E- 1 B 1 F

Fig. 6 Another alternative

Ct % Gt % D¥ % A
9 10% 9% 9
A 2 E 0 B 0 Fi
3 3 5 7
F 2 C 2 G 2 D 2 A
9 7% 6" 5
Dv % Ab % Eb % Bb

0 Ci

0 F

(See http://bachtuning.jencka.com/essay.pdf.)

overlapping loops, that the beginning and end of the
scroll of loops are not alike ... and yet Dr Lehman says
that no detail must be left unaccounted for. The whole
idea is daft, but if he really wishes to pursue it, let him
account for all the details and take into consideration all
the ‘hidden’ German letters here and there in the upper
part of the title-page that can be detected upon consult-
ing Tafel IV etc. in Grun’s Leseschliissel®® (if he is not in
a position to consult primary sources).

Dr Lindley suggests the following as an expert and
musicianly approach to setting a Bach-style unequal
temperament on harpsichords (and pianos) at modern
pitch:**

(1) Starting from E, set the major 3rds above and
below it. Make tenor’s low C beat with E at least 3 but
less than 37 times per second. (Exactly what is done here
will determine the overall degree of inequality in the tem-
perament.) Make G# beat with tenor’s low E at least 7 but
no more than 7% times per second. (What is done here
will determine the balance between the rates at which
(a) the successive sharps (F#, C#, G4 ...) and (b) the suc-
cessive flats (Bb, Eb, Ab . ..) will make successively smaller
diatonic semitones with the naturals.)

(2) Temper the sths/4ths C-G-D-A-E all by exactly
the same amount (as if beginning to tune a strictly regular
temperament with all the major 3rds the same size as C-E;
for instance, the As a 4th below and a sth above middle D
should beat half again as fast with that D as that D does
with the G the sth below, and those intervals between A
and D should beat 3/4 as fast as the 4th between middle
D and middle G).

(3) Temper E-B and F-C rather like each other and a
little less than C—~G-D-A~E have been tempered, so that
F-A and G-B are alike tempered a little more than C-E.
Check with some appropriate musical examples (e.g. the
first bar of the Goldberg Variations).

Ci 1 Gk 1 Db 1 A4
8 82 8 72
A 12 E % B Y% Ft ¥ Ct
5 5 6 7

F 1"2C 1"2G 12D 12 A
8 72 7 6Y2
Db 1 Ab 1 Eb 1 B 0 F

(Contact Thomas Glueck at glueckl0@aon.at.)

Fig. 7 Two more
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(4) The rest is a cinch if you can (a) play Bach’s music
and (b) make very subtle tuning adjustments. The
remaining four pitch classes make two chains of sths:
B-F#C#G# and AEBI-F. In tuning each of the six
sths involved, make it pure or temper it less than E-B

semitones.

and F-C, and meanwhile for each of the four pitch-classes
be guided by the effect in Bach’s music of both the flat
and the sharp (for instance, of both Eb and D#§, of both
C# and Db) when used in the resulting 3rds, 6ths and

Mark Lindley is writing a book on technical aspects of the Tonartencharakteristiken. His
J. C. Kumarappa: Mahatma Gandhi’s Economist was recently published in Mumbai.

lindley@boun.edu.tr

Ibo Ortgies is a post-doctoral research fellow and works as a librarian at the organ research center
GOArt at Goteborg University. His Ph.D. dissertation (2004) was on 17th- and 18th-century North
German organ tunings. ibo.ortgies@hsm.gu.se

1 We should perhaps mention that
neither of us think Bach tuned
differently for different keys.

2 Bach put into his son
Friedemann’s musical notebook
(which contains the oldest extant
versions of 11 preludes for Part 1 of
the ‘48’) some fingerings and a table
of ornaments, but nothing about
tuning. The late Dr Herbert Kellner
believed that the design of Bach’s
seal, with its seven points and five
dashes (see illus.3), proves that Bach
tuned seven sths pure and tempered
the other five, viz. C-G-D-A-E and
B-Fi. Dr Lindley has remarked that
if the design of the seal referred to
music, then a more obvious mean-
ing would be that normal keyboards
provide five chromatic and seven
diatonic notes, whereas if it referred
to tempered versus untempered sths,
an interpretation better suited to
18th-century documentary evidence
and to the design of the seal would
be that there was an unbroken
chain of seven equally tempered sths
while the other five were pure.
Marpurg in 1756 described such

a scheme (with the pure sths being
among the chromatic notes and
between Bb and F) as ‘the best of
the unequal temperaments that are
in use’ (see n.13 below). (These
remarks by Lindley led Stanley Sadie
to reject an article which Dr Kellner
submitted in 1985 to The musical
times.)

3 Bach’s seal, annotated with pitch
names by Kellner

3 Lorenz Mizler, Musikalische
Bibliothek, iv (Leipzig 1754), p.173.

4 Until World War II, Forkel’s lectures
of 1772 existed in autograph (see Bach
Dokumente, ii, pp.240—41). Research
published before World War II
provides us with a précis summarizing
Forkel’s comment.

5 To discuss this would entail
discussing an allegation of plagiarism
(or something of the kind) that has
been made against Dr Lehman; but to
go into all that would be extraneous to
our purpose here.

6 See R. Parkinson, Cracking codes: the
Rosetta Stone and decipherment (Berkeley,
1999), Pp-20, 41-3.

7 It is musically infelicitous, in
Neidhardt’s and Sorge’s theoretical
schemes attributing four units of
temperament to C-E, that C-G-D-A-E
are not treated all alike. This defect in
their theory is due to their unwillingness
to deal in fractions of their unit of
measure for tempering. That same
unwillingness is responsible for Sorge’s
incorrect statement (1748) that Michael
Praetorius had (in 1619) called for all the
sths in a meantone temperament to be
tempered by 3 units. A far more correct
reckoning would be 27,. Praetorius had
(relying on a well-known theoretical
scheme first published in 1571 by
Gioseffo Zarlino) assumed that the
major 3rds were to be pure, while the
sths would be tempered uniformly. In
terms of the 18th-century German unit
of measure, the amount of tempering
for each s5th would thus be 11/4.

8 Sorge and Bach were admitted in
the same year to a ‘Society for Musical
Sciences’ founded by a friend of Bach’s,
Lorenz Mizler. In the society’s journal
Mizler said that Werckmeister’s
temperament ‘was the best in its own
day, but had been improved since the
time of Neidhardt’ (Mizler, Musikal-
ische Bibliothek, i/3, p.55). Bach’s son-
in-law and former pupil Joseph
Christoph Altnikol remarked in 1753
that in Neidhardt’s kind of tempering,
‘One can modulate perfectly well in all
keys without giving the ear something
crude to hear.” See U. Dihnert,

Der Orgel- und Instrument-Bauer
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Zacharias Hildebrandt (Leipzig, 1962),
p-115. Another former pupil of Bach’s,
Johann Philipp Kirnberger, published
in 1774 a scheme of temperament with
C-E and most of the sths pure; but
when Sorge and Marpurg published
strong criticisms of this idea,
Kirnberger acknowledged (to someone
else) that his time spent on such
matters had been wasted. See M.
Lindley, ‘Stimmung und Temperatur’,
Horen, messen und rechnen in der friihen
Neuzeit, ed. F. Zaminer, = Geschichte
der Musiktheorie, vi (Darmstadt, 1987),
Pp-109-331, at pp.278-82.

9 Sorge, Zuverlissige Anweisung,
Claviere und Orgeln behorig zu
temperiren und zu stimmen (1758),
pp-18—20.

10 Neidhardt recommended, in his
various books, five different theoretical
schemes (one of which was equal
temperament) for use in this or that
social context. In terms of 21 indivisible
units being distributed among
A—C-E-G#, he would give A-C and
E-G# the same amount in equal
temperament and in one other scheme
where C-E has an odd number of units.
In the other three schemes, an even
number of units is accorded to C-E,
and AC is accorded one more unit
than E-G#.

1 See Dihnert, Der Orgel- und
Instrument-Bauer Zacharias
Hildebrandt, p.8o.

12 Mizler, Musikalische Bibliothek,
p-162.

13 Marpurg, Principes du clavecin
(Berlin, 1756), p.s.

14 Johann Jakob Engel said in 1780 that
the two major keys which unequal
temperament rendered the most
dissimilar in character were C and Ab
major; Muzio Clementi was reported in
1784 to have said that E-G# should be
tempered ‘very high’, but A—C ‘even
higher’; etc.: see Lindley, ‘Stimmung
und Temperatur’, chaps.6-8.

15 Lindley’s hopeful attitude has been
due to the consistently warm reception
accorded in the last 30 years to his more
than 9o public demonstrations of a
style of subtly unequal temperament
with Al-C tempered more than E-G#.
An equally warm reception accorded
consistently for many years to

Dr Lehman’s tuning would strengthen
Dr Ortgies’s doubt that modern taste
can supply evidence one way or the
other. We may mention on this subject
that the distinguished harpsichordist
Davitt Moroney remarked last year,
after performing an all-Bach recital,
that Dr Lehman’s temperament would
not have been satisfactory for that
programme of Inventions, Sinfonias,
BWV904 and BWV998.

16 Marpurg, Versuch iiber die
musikalische Temperatur (1776), p.194.

17 Dr Lehman attributes to the 11 sths
F-C-G-D-A-E-B-F}-CHG#D¥-At a
total amount of tempering that is more
than the Pythagorean comma (i.e. more
than the amount by which six pure sths
minus six pure 4ths exceeds an octave),
and he is thereby obliged to infer that
Bach tuned Bb—F with the sth larger
than pure and the 4th smaller, contrary
to normal 18th-century German
practice. (Hence the negative number
in fig.3.) His Bb is lower than pure

(by one unit) in relation to both Eb
and F. A scheme that was otherwise the
same but with E~Bb—F pure would be
easier to tune; B—D would not be

(as it is in his scheme) tempered twice
as much as F-A; and F$A# would not
be (as it is in his scheme) tempered
less than B-D# and even less

than A-C#.

18 In regard to Frescobaldi’s
recommendation of equal
temperament, see M. Lindley,
‘Instructions for the clavier diversely
tempered’, Early music, v (1977),
Pp-19-23, and the cover of that issue.
For the other facts cited here in regard
to Frescobaldi and Froberger, see

Dr Ortgies’s postings of 20 March 2005
at www.HPSCHD-L@listserv.albany.edu.

19 Dr Lehman sets out additional
arguments (of similar value) in his
EM article and at www.larips.com
and other websites. A recording of a
high-quality pipe organ tuned
according to his formula is available
via www.goshen.edu.

20 Sorge, Anweisung zur Stimmung
und Temperatur sowohl der Orgelwerke,
als auch anderer Instrumente, sonderlich
aber des Claviers (1744), p-22: ... es
verlohnt sich der Miihe wohl, und

622 EARLY MUSIC NOVEMBER 2006

wenn auch einige Wochen damit
zubringen solte.”

21 Church records appear to indicate,
for instance, that the retuning of a large
organ in the Hanseatic cities (such as
Liibeck) would go on for as many as 120
working days. See I. Ortgies, Die Praxis
der Orgelstimmung in Norddeutschland
im 17. und 18. Jahrhundert und ihr
Verhiiltnis zur zeitgenossischen
Musikpraxis (PhD diss., Goteborg U.,
2004), chap.s.

22 When a pipe organ is built or rebuilt
it is customary to have one or more
organists examine the instrument and
say whether the terms of the contract
have been filled satisfactorily. Andreas
Werckmeister’s first book, Orgelprobe
(1681), was about this kind of work. His
comments there on temperament were
in effect a suggestion that examiners try
to influence builders to adopt a new
approach to it. But of course a decision
about that would best be taken (in
those days when there were no movable
‘sleeves’ at the ends of the flue pipes)
when the lengths of the flue-pipes were
being determined.

23 Ortgies, Die Praxis der Orgelstimmung.

24 A relevant document from Leipzig
is the letter of 1717 from Bach’s
predecessor there, Johann Kuhnau,
which was published in 1725 in Part VII
of Johann Mattheson’s Critica musica.
The discussion of keyboard tempera-
ments on pp.233—6 shows clearly,
notwithstanding its prolixity, that
Kuhnau had never encountered an
organ or harpsichord tuned in equal
temperament.

25 C.P.E. Bach, Versuch iiber die wahre
Art das Clavier zu spielen (1753), p.327:
‘...weil die Orgeln selten gut temperirt
sind’. Even as late as 1798 a journalist in
Dresden said that whereas ‘old Bach’
had on one occasion played the Credo
in Eb and E minor (rather than in its
normal key, D minor) on a certain
organ in Altenburg, ‘(Olnly a Bach and
[such] an organ [as that one] in
Altenburg could do this! Not all of us
are or have that!’; see H.-J. Schulze,
‘Uber die “unvermeidlichen Liicken” in
Bachs Lebensbeschreibung’, Bericht des
Bachfest-Symposiums 1978 der Philipps-
Universitiit Marpurg (Kassel, 1981),
Pp-32—42.

This content downloaded from 129.2.179.140 on Sun, 11 Oct 2026 18:47:21 UTC

All use subject to https://about.jstor.org/terms



Facsimiles and new

editions of Early

Music from Renais-
sance to Baroque

New editions of keyboard
music, chamber music, viol

music etc.
licensee of MUSEDITA and
Oriana Music

New: Music for Viola d'amore

Complete editions :

Moritz Landgraf von Hessen,
Philipp Friedrich Boeddecker,
Gallus Guggumos, Petrucci's Canti C
Many editions of Samuel Capricornus

CDs of music from Renaissance to
20th century

Portative organ (kit)

Catalog available

———
Al oty o
T ,|:,nu\n|| c 4 ‘: =
’-W.' Hhoe = s f. ;-
a 5. :
o comcmplo.

J6 oncmquan
Eaga e
vidifh  sncinn, o,

1Y L]
Xbhe 4

N |
ASagit. Adon ¥
TR
kol

.,

{ava .. =
furt jonas W ucnie (: YOI 08 Donee -
D ' ! oy
. s gra-te e s
:ﬁJf_":‘-Un i

1o gL

% -

-

P —

Cornctm-{’erlag Hummelgasse 4
D 70378 Stuttgart
tel. (49) 711/9561396 fax 956139

www.cornettoverlag.info

noten@cornetto-music.de

26 Those two organs were at Greiz
(made in 1739) and in the Schlofkapelle
at Burgk (made in 1742).

27 Sorge, Gesprich zwischen einem
Musico theoretico und einem Studioso
musices von der Praetorischen,
Printzischen, Werckmeisterischen,
Neidhardischen und Silbermannischen
Temperatur (1748), p.28.

28 ‘Organ repertory’ (in the modern
sense of a number of compositions
liable to be repeated in various
performances with virtually no change
to each of the compositions) is never
mentioned in writings from the 17th
century or the first half of the 18th, so
it is historically anachronistic to assess
organ temperaments on the basis of a
modern canon of such repertory, even
though many extant non-liturgical
keyboard pieces from that era are more
idiomatic to the organ than to the
harpsichord. The modern concept of
repertory has given rise to a corres-
pondingly modern kind of problem
when it comes to deciding which kind
of temperament to use when restoring
an old organ or making a new one for

Paul McNulty

Viennese Fortepianos

Dolni Namésti 128,

DiviSov 257 26, Czech Republic
tel: +420 317 855 286

fax: +420 317 855 035

mobil: +420 737 927 567
www.fortepiano.cz

e-mail: paul@fortepiano.cz

the performance of this and/or that
repertory.

29 Dihnert, Der Orgel- und
Instrument-Bauer Zacharias
Hildebrandt, pp.90—91, 114-15;
see also p.83.

30 The credibility of this remark

is supported by independent
documentary evidence (see Dihnert,
Der Orgel- und Instrument-Bauer
Zacharias Hildebrandt, pp.141—2) that
when Zacharias Hildebrandt died

in 1757 while building an organ (in
Neustadt), his son Johann Gottfried
completed the work and used a
Neidhardt-type temperament.

31 In Kuhnau’s remarks of 1717 cited
in n.24 above, the phrase ‘Neidhardts
Temperatur’ (on p.234, which,
however, is misnumbered ‘134’) refers
clearly to equal temperament. Ortgies
(Die Praxis der Orgelstimmung)
suggests that a majority of 18th-century
north German writers on organ
temperament tended to favour equal
temperament more than they did
nuanced temperaments such as

Dr Lehman and Dr Lindley prefer for
Bach’s music.

32 See n.5 above.

33 P. A. Grun, Leseschliissel zu unserer
alten Schrift (Gorlitz, 1935, R/Limburg

an der Lahn, 1984), the table between

pp-20 and 21.

34 Some of Lindley’s numerically
specified schemes are to be found in
the following publications: ‘A quest for
Bach’s ideal style of organ tempera-
ment’, Stimmungen im 17. und 18.
Jahrhundert, Vielfach oder Konfusion? =
Michaelsteiner Konferenzberichte 52
(Blankenburg, 1997), pp.45-—67;
Temperaments, a brief survey, Bate
Collection Handbook (Oxford, 1993);
‘Enige herziene neo-barokstemmingen’,
Het orgel, x1 (1994), p.442; ‘Grosvenor
Chapel and the eighteenth-century
English organ’, BIOS journal, xv;

“The new Stanford eclectic tunings’,
Performance practice review, iii (1990);
and Beethoven’s Variations for Piano,

opus 34: genesis, structure, performance
(Schott, 2006).
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