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Figure 2.12 Mozart, “Agnus Dei” from “Coronation” Mass, K. 317, at C = 256

Figure 2.13 Mozart, “Agnus Dei” from “Coronation” Mass, K. 317, at A = 440

C = 256 and the 
Registral Color Scheme
The biologically-determined registers of the 
human singing voice are best represented by a 
color scheme which follows the visible 
electromagnetic spectrum. Notes to be sung in the 
first and lowest (“chest”) register are highlighted 
in red, second-register (“central”) notes in 
yellow, third-register (“head”) notes in blue, and 
fourth-register (“superhigh”) notes (not shown) in 
violet.

The two figures at left, from Chapter 2, 
show this color scheme as applied to the 
difference between Mozart’s intended registration 
at C = 256, and the registration of the same 
passage when sung by a soprano at the modern 
A = 440 Hz tuning or above. The modern tuning 
turns Mozart’s poetic intent upside-down.

The practical necessities of black-and-white 
printing have made it necessary to modify this 
color scheme in the body of this manual. 
However, students and teachers are encouraged to 
mark study-scores according to the full-color 
scheme presented here, so that identification of 
voice species and register in a vocal or 
instrumental score gradually becomes just as 
natural and automatic as the identification of key 
and time signatures.



“This music manual is
without any doubt an
excellent initiative. It is
particularly important to
raise the question of tuning
in connection with bel canto
technique, since today’s high
tuning misplaces all register
shifts, and makes it very
difficult for a singer to have
the sound float above the
breath. When an F-sharp
becomes a G, . . . everything
is misplaced half a step, and
the technique fails. . . .

“I also like in the manual
the hypothesis that
instrumental music, too, is an
imitation, a derivative of
vocal music. Also
instrumental music sounds
false when played at a high
tuning; the sound is as
unnatural in instruments as
in voices. . . . What is true for
the voice, is also true for
instruments.”

—Carlo Bergonzi

This manual is designed to
provide teachers and students
of music with a ready
reference on the elementary
aspects of Classical well-
tempered tuning and voice
registrations of singers and
instruments. It grew out of a
collaborative project launched
by American statesman and
economist Lyndon H.
LaRouche, Jr., with the

intermediate aim of re-
establishing a working grasp
of the principles of Classical
polyphonic composition as
exemplified in the works of
J.S. Bach, Mozart,
Beethoven, Schubert, and
Brahms; and with the
ultimate aim of applying
those principles to spark a
new Classical renaissance
which can lift mankind out of

the cultural rubble of
twentieth-century
Romanticism and Modernism.

Book I is primarily concerned
with introducing the student
to the rudiments of Classical
musical science, and
demonstrates the primacy of
the human bel canto singing
voice and its biologically-
determined registration for all
rigorously creative musical
composition. As LaRouche
states in the Foreword, “The
vocalization of Classical
poetry, according to
elementary bel canto principles
of vocalization, is song. The
participation of singers
representging two or more of
the biologically determined
species of singing voices
(soprano, tenor, etc.), is the
essence of Classical well-tempered
polyphony.

Book II (in preparation) will
deal with the application of
vocal-polyphonic principles to
musical instruments, and will
provide a series of technical
appendices.
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Harpsichord by Hans Moermans, 1584.
The inscription encapsulates the Classical

Idea: “Without science, art is nothing.”
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F O R E W O R D

One of the more striking examples of the lunacy to which a modern
positivist’s academic mentality may lead sometimes, is the occasional
episode, during which a university instructor informs his class that sci-
ence has been unable to show that life (such as that of university
instructors) is possible. Lately, since the wider, post-World War II
popularization of the Boltzmann dogma, as “information theory,” the
positivist professor might concede that although the existence of life is
contrary to the Second Law of Thermodynamics, it is a remote chance,
a statistical possibility.

In that way, we forewarn our readers against such a positivist’s
misinterpretation of some following observations on the subject of
electromagnetic determinism, respecting the characteristic metrical
features of musical science. Man, and life in general, existed long before
positivists first appeared on this planet. Such fundamentally charac-
teristic features of natural music as 1) bel canto vocalization,
2) voice-registration, and 3) a well-tempered scale with middle C set at
approximately 256 cycles, are biologically determined, and thus inherent
truths of existence predating the first physicist or musicologist. The fact
that something exists, is, statistically, necessary and sufficient proof of
better than 100% certainty that the laws of the universe have brought
about that existence in a necessary and sufficient way. The necessity of
well-tempering, of bel canto, and of middle C set approximately at 256
cycles, was, in each respective instance, discovered centuries, or even,
perhaps, millennia ago. These characteristic features of the “musical
universe” are, like the existence of mankind, natural phenomena, not

prevailing opinion-making into conform
istence of mankind as a self-developing, a
Solar System, has been a necessary and
fundamental lawfulness of universal natu

Similarly, the crucial-experimental fa
is obliged to begin, are each and all facts o
polyphony. Musical science begins with t
adult singing-voice species (soprano, m
naturally, biologically determined, music
upon what is demonstrated, by crucial ex
polyphony.

We can not begin with the pheno
instruments, since these are not natural p

The proofs of the natural principles 
voice-registration, are directly crucial-e
biology of the human species. Bel canto 
but the human being’s most natural, relati
method of speaking and singing, by virtue
characteristics of the healthy expression
was proven experimentally by musicians 
ago, and almost certainly much earlier th

The vocalization of Classical (e.g., 
elementary bel canto principles of vocaliz
of singers representing two or more o
species of singing voices (soprano, tenor, e
well-tempered polyphony.

It is determined, in a similar way, tha
has, naturally, four potential registers, 
(“color”) of voice relative to each and a
es of singing voice, the places
 one register to an adjacent one
nd that this place of “register

may not be shifted frequently
he singer’s voice.
 voice, for each species, have
s, for most of the trained voices
ome trained adult singers may
apply these natural, crucial-
honic vocalization (bel canto)
something whose existence requires academic midwifery.
The included task of science, is the search for truth, to bring the

method by which human opinion is formed into conformity with the
Creator’s laws. In that connection, we, as discoverers, depend upon what
physical scientists often term “crucial experimental” evidence. The
existence of mankind is such a crucial-experimental fact. It is not
something to be proven possible; it has occurred. Rather, we must bring
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also determined, that for each such speci
(on the scale) at which the transition from
must occur, is biologically determined, a
shift” is fixed such that the place itself 
without possibly irreversible damage to t

Similarly, the extreme ranges of the
certain approximate upper and lower limit
in the singing population; by exception, s
command extended ranges. Once we 
experimental facts to the canonical-polyp

__________
This foreword originally appeared in Executive Intelligence Review, Vol. 18, No. 1,

Jan. 4, 1991, under the title “The Science of Music: Solution to Plato’s Paradox of ‘the
One and the Many.’” Reprinted with permission of the editors.
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physical universe, that of Car-
 Leonardo da Vinci, Cusa and
s Kepler, Kepler’s professed
pard Monge, or such followers
Riemann, Georg Cantor, and
s founding of the first com-

ery relevant illustration of the

oint of reference. First, for the
nder Pope’s “a little learning”
 emphasize that Isaac Newton
Newton’s famous Gm1m2 /r 2 is
lgebraic formulas representing
f motion.3 Newton discovered
lification in Newton’s parody
duces an apparently insoluble
 so-called “three-body prob-

e orbits of the planets and their
om the Sun one might choose
to choose a mass and orbital
orce neatly balances the cen-

itted. The number of possible
etermined. No orbits between
itted. Kepler’s method permits

r in Space,” 21st Century Science &
of any singable piece of Classical poetry, we force upon the whole body
of musical science the crucial-experimental proof, that the musical scale
must be based upon the natural bel canto characteristics of healthy
singing, upon Johann Sebastian Bach’s well-tempered polyphony, upon
the naturally fixed characteristics of voice registration respecting each
biologically determined species of singing voice, and upon a value of
middle C of approximately 256 cycles.

After that, and no earlier, we consider the man-made musical
instruments. As a practical matter, we delimit the span of our study to
the development of instruments during the recent 500 years, approx-
imately. Although stringed instruments (e.g., the lyre, woodwinds, and
horns of one form or another), extend into very ancient history, we lose
nothing on principle, if we limit our attention to the main lines of
development of keyboard and Classical orchestral chests of instrumental
voices over a period beginning with the adulthoood of Leonardo da
Vinci, and concluding, approximately, at the beginning of the 1814–15
Congress of Vienna. That “chest” of keyboard and orchestral instru-
ments, which emerged as a standard over the period from J.S. Bach’s
work at Leipzig up until the Congress of Vienna, is taken as our standard
of reference for defining matters posed in respect to the strictly Classical
anti-Romantic tradition associated factionally with such names as J.S.
Bach, Haydn, Mozart, Beethoven, Schubert, Chopin, and Brahms.

These instruments, designed for a well-tempered scale pivoted upon
C=256, were developed in imitation of those characteristics of the chest
of bel canto voice-species which we have identified above. Thus, to the
degree both composer and performer grasp, more or less successfully,
the practical implications of these connections, everything (bearing on
principles) which is to be said of the intent and characteristics of

However, it could be a different kind of 
dinal Nicolaus of Cusa, Cusa’s follower
Leonardo’s professed follower Johanne
follower Gottfried Leibniz, France’s Gas
of Leibniz and Carl Gauss as Bernhard 
Eugenio Beltrami. The case of Kepler’
prehensive mathematical physics, is a v
point.1

Take Kepler’s World Harmony 2 as a p
information of the person who has Alexa
concerning physical-science matters, we
did not “discover universal gravitation.” 
merely an algebraic manipulation of the a
Kepler’s famous, universal three laws o
nothing; rather, by the algebraic oversimp
of Kepler’s laws of motion, Newton intro
mathematical paradox into physics, the
lem.”

In Newton’s schema, for example, th
moons can be situated at any distance fr
for situating a planet. One merely has 
velocity whose associated centrifugal f
tripetal force, the gravitational “pull.”

In Kepler’s universe, this is not perm
orbits and orbital velocities is precisely d
any two of these determined orbits is perm

__________
1 See Carol White, “Johannes Kepler: Voyage
, “Designing cities in the age of Mars
gy, November-December 1988; and
 Executive Intelligence Review, 1983,

rmonies of the Spheres) (1619); see
the Universe) (1596), Commentaries
 (1619), and Epitome of Astronomy

ows: 1. The planets move around the
ated. 2. As each planet moves around

e Sun sweeps out equal areas in equal
ear to the cube of the planet’s mean

L - T E M P E R E D S C A L E ix
instrumental performance, is subsumed by natural voice principles.

Kepler and Music

Through the eyes of the mathematical physicist, what we have noted, as
the natural characteristics of “musical space-time,” presents us an ex-
tremely significant challenge. In brief, the laws of a universe in which
these natural characteristics might exist could not be the universe of
Descartes, Newton, Kelvin, Helmholtz, Maxwell, or Boltzmann-Wiener.

Technology, March-April 1988; Lyndon LaRouche
colonization,” 21st Century Science & Technolo
Will This Man Become President? by the Editors of
pp. 161ff.

2 Johannes Kepler, Harmonici Mundi (The Ha
also Mysterium Cosmographicum (The Secret of 
on Mars (1609), On the Six-Cornered Snowflake
(1620).

3 Kepler’s laws can be summarily stated as foll
Sun in ellipses, at one focus of which the Sun is situ
the Sun, the vector extending from the planet to th
times. 3. The ratio of the square of the planet’s y
distance from the Sun is the same for all planets.

T H E W E L
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.
ral features of vocal polyph-
of singing-voice species, and
lerian universe, excluding the
a science of music must refer,
ing through Leibniz and Rie-

tely the same point just made,
hysics was based explicitly,
 our universe is characterized
 existence, and man is lawfully

 indignation from among some
ence, we must interpolate here
sant truth respecting modern
on. Only after we have cleared
ally.
ducation has been away from
ientific education preferred by
 for example, toward a rote
an speakers associate with the
rten. More and more, scientific
ay from rigorous attention to
the existence of no planetary orbit between those of Mercury and Venus,
Venus and Earth, Earth and Mars, Jupiter and Saturn, and so forth. Kepler
requires one orbit between Mars and Jupiter, which Kepler assigns to
“an exploded planet,” i.e., the asteroid belt. Similarly, Kepler’s universal
laws of motion predetermine the relative orbital velocities of the planets
in those determined orbits.

Although Kepler’s calculations require refinement, his conception
of the ordering of the Solar System is the one which agrees with the
evidence; whereas the physics of Descartes, Newton, Kelvin, et al., does
not fit the evidence—most emphatically, the evidence of the uniqueness
of the orbital positions, and of the relative harmonic values of the orbital
velocities.

It is crucial, that the organization of the musical scale follows con-
ceptually the arrangement shown by Kepler, in Kepler’s treatment of the
musical harmonies of the solar orbits and their associated harmonic
ratio-values of their orbital velocities. This means that the necessary and
sufficient (i.e., scientific) determination of the musical scale is consistent
with the physical universe of Cusa, Kepler, Leibniz, et al., but not with
the schema of mathematical imagination adopted by Descartes, Newton,
Kelvin, et al.

The same argument applies to vocal polyphony in general, as also
to vocally determined, natural registration, and exactly determined,
natural singing-voice-species register-shift.

In the universe of Cusa, Leonardo, Kepler, Leibniz, et al., the laws
of the universe are coherent with a musical quality of harmonic ordering.
We can show this more readily than otherwise, by studies of the existence
of “register shifts” within the extended span of the complete electro-
magnetic-frequency scale, for a scale starting below the frequency of

considered respecting a science of music
Since the three cited, principal, natu

ony—well-tempered scale, registration 
determined register shift—require a Kep
Newtonian, the kind of physics to which 
must be along the Keplerian track lead
mann.

Kepler and Life

Another way of presenting what is ultima
is to say that Kepler’s mathematical p
“axiomatically,” upon the evidence, that
as one in which life is the highest form of
the highest form of life known.

To attempt to quell riotous protests of
holders of doctoral degrees in physical sci
an identification of the following unplea
university (and secondary school) educati
the air so, can Kepler be discussed ration

The twentieth-century trend in U.S. e
the rigorous standards of Classical and sc
nineteenth-century Harvard University,
education of the poor quality which Germ
conventional word of contempt, Brotgeleh
education has aimed pragmatically, aw
 the editorial standard of, say,

versity products with four-plus
itively uneducated in a field

cialty: a Socratic method of
hod is the most characteristic
y the greatest scientific minds
ardo, Kepler, Leibniz, et al.
e students and graduates know,
ety of arithmetic-algebra based
 method. Such is the passively
human-brain “alpha waves,” up through very energetic “gamma
waves.”

We must go further, as physics, including biophysics, demands this.
We must surpass a simply linear notion of continuous increase of fre-
quency (from “2,” onwards), to the realm of “non-linear spectroscopy.”
This latter, “non-linear spectroscopy,” assumes overwhelming impor-
tance as we focus upon the biophysical domain.

Obviously the production and hearing of music by the human species
involves living biophysical processes in what proves to be the “non-linear
spectroscopic” domain of generating and absorbing, discriminating
efficiently musical tone-sequences. Thus, we locate the biophysics to be

scientific fundamentals, toward, and below
Popular Science magazine.

In brief, even most contemporary uni
averages and terminal degrees, are prim
which happens to be this writer’s spe
approach to axiomatics. This latter met
feature of the leading work contributed b
of the past 600 years, such as Cusa, Leon

What the Brotgelehrten among scienc
is virtually no geometry, but merely a vari
upon, and limited to a formalist deductive
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nce and art, as embodying, as
oherent qualities of individual

r to the beasts, is indispensable
e. To this purpose, the current
 Kepler and his successors, is

 points coheres with the first.
lusively, empirically, the three
yphony, questions of practical
e examined from the standpoint
entifying the third of our three

is not sufficient, that musico-
tage point of biophysics’ non-
be termed a “simply musical”
solute music” must not be left
ic, must be ultimately the basis
.
imately one, under the rubric

Processes of the

ledge, which you, or any other
the individual human mind, in
accepted classroom mathematics, at all levels of the pecking-order,
today. What only a handful of such professionals do know, is that the
scientific competence of a deductive mathematics is very much in doubt
experimentally. The popular defense of the Brotgelehrten is to put out
of sight and mind, any physical evidence, no matter how devastatingly
true, which calls the “generally accepted,” deductive form of math-
ematics into question.

The evidence which proves Kepler’s mathematical physics com-
petent and Newton’s opposing mathematics as crucially incompetent by
comparison, is the kind of crucial evidence showing the outer limits of
physical application of a merely deductive mathematical schema.

That brings us to our concluding points on the science of music, in
this foreword. There are three points to be made.

Despite the progress in interpretative performance of Classical
musical works by some postwar-period musicians, the principles of
Classical musical composition themselves have been virtually lost. The
chief obvious reason for this general decay of musical education’s quality
is the attempt of established musicologists to superimpose the Hegelian
metaphysical schema, in which the Romantic school is portrayed as the
logical successor of the Classical, and the twelve-tone modernist rubbish
the logical successor of the Romantic. The effort to adduce for the
teaching of music a “principle” which coheres with such Hegelian
mystical irrationalism, is the core of the musical-theoretical problem of
today.

Continuing with the first of our three points here, there is a second
aspect of the same problem to be noted here. The popularization of
anti-scientific rubbish of Helmholtz’s Sensations of Tone and the pop-
ularized hoaxes of Helmholtz’s devotee Ellis, if believed, destroy utterly

Hence, the proper unification of scie
an integral wholeness, these pervasively c
mind setting man apart from, and superio
for the vigorous revival of music in our tim
of scientific view of music exemplifed by
indispensable.

The second of our three concluding
Although musical history has proven conc
cited natural characteristics of vocal pol
significance arise which music demands b
of biophysics. We shall turn to that after id
concluding points.

Our third, cohering point is this. It 
logical questions be settled from the van
linear spectroscopy, or from what might 
standpoint. The irrationalist myths of “ab
unchallenged. The human function of mus
on which musical activity is to be judged

We subsume the three topics, as ult
Kepler and life.

The Sovereignty of the Creative 
Individual Human Mind

Every genuinely new conception, as know
person acquires, comes into existence in 
 deductive methods, but rather
ich solves the central paradox
the true key to understanding,
s of music: This understanding
polyphony play their part in
 and composed.
nified, indivisible conception,
ents this following echo of the

ible ideas, enter the mind, and
valid, combined but single and

L - T E M P E R E D S C A L E xi
the ability of the music student to understand rationally the three natural
characteristics of music we have identified above.

Summing up the first of our three concluding points, the nine-
teenth-century rise of the quasi-dionysiac dogma of Romanticism,
decreed through the mouth of proto-fascist positivist Professor Fried-
rich Karl von Savigny, that an absolute separatism must be enforced,
between natural sciences (Naturwissenschaft) and the arts (Geistes-
wissenschaft). Thus, did establishment support for Savigny’s doctrine
of separatism lead both to the rise of Adolf Hitler and to the triumph of
the irrationalist sundry dogmas of “art for art’s sake,” in music, poetry,
and so forth.

a way which can in no way be described by
in an entirely different way, in a way wh
of Plato’s Parmenides dialogue. This is 
first, the human purpose of Classical form
shows us how the biophysics of vocal 
defining how music should be performed

The generation of a new idea, as a u
in the mind of an individual person, pres
Parmenides paradox.

Many pieces, each individual, indivis
are transformed from a many into a new, 

T H E W E L



form.4 It cannot fit within a
ording to Descartes, Newton,
ork by Leonardo da Vinci and

epler was his elaboration of a
shments of Leonardo da Vinci.
 processes were characterized
n, by harmonic orderings con-
rk of Leonardo et al., had the
k of Kepler, and for our topic

g., mathematics). The Golden
generation (determination) of
hedra) which are the limit of
cal space-time.
onacci’s series upon Golden
armonic orderings are not only

ut express a characteristic of

metrical mathematics for his
iversal laws of motion) defines
ntropic (e.g., directly opposite
.). Subsequent evidence (e.g.,
epler to have been right in his

e, and Newton’s physics, based
n axiomatically entropic as-

ce shows: 1) that all living
non-divisible new conception. There is nothing of the new idea in any
part of those many ideas which appear to have stimulated its generation.
They are the Many; the new conception is the indivisible One. There is
no deductive pathway leading from any or all of the Many, to this One.
The transformation of the Many into this new One, is the work of the
creative processes of the individual human mind.

By creative processes, we mean the same kind of mental processes
which generate, transmit, and assimilate new, valid discoveries of fun-
damental principle in physical science. This occurs as a Many-into-One
transformation, typifying so the required solution to the Parmenides
paradox. Since this process is unique and indivisible, every individual
mind engaged in generating concepts which are valid, and new to it, to
this effect, is an axiomatically sovereign quality of individuality.

The case of physical science, the uplifting of man’s existence
through scientific and technological progress, shows that the self-
development of individual mental creative processes, to produce valid
changes for the better in man’s comprehension of universal physical
laws, puts such individual mental-creative processes in a special kind
of direct, correspondence with the Will of the Creator.

Thus, in valid scientific progress, the primary relationship to
knowledge of the individual’s creative-mental processes, is to the Mind
(Will) of the Creator, and only by derivation to objects in the universe.

Classical music, is the use of the natural characteristics of vocal
polyphony, to replicate in music what the developed creative-mental
powers of the individual human mind accomplishes otherwise in the
“synthesis” of a valid discovery of improved, fundamental scientific
principle.

This signifies, that the process of generating a Many (mathemat-

(e.g., Aristotelian, neo-Aristotelian) in 
“universe” (a mathematical physics) acc
Kelvin, et al. This brings us to relevant w
Kepler, successively.

The central feature of the work of K
principle central to the scientific accompli
Leonardo et al. had shown that all living
as to form, and form of functional motio
gruent with the Golden Section. This wo
following significances for the later wor
here today.

First, as to constructive geometry (e.
Section is the characteristic feature of 
those five “Platonic” regular solids (poly
such constructability within visible physi

Second, as the convergence of Fib
Section harmonics illustrates, these latter h
characteristic of all living processes, b
negentropic processes.

Third, Kepler’s choice of this geo
construction of an astrophysics (and of un
his universe (as an integral whole) as nege
to the universe of Newton, Kelvin, et al
Gauss’s work on asteroid orbits) proved K
choice of a universal negentropic principl
mathematically and ontologically upo
sumptions, to have been flatly in error.

Modern crucial-experimental eviden
ommon Sense,” and “Project A,” in:
rison Writings, Washington, D.C.:

ntropically as indicated above;
hysical space-time was proven
eroid orbits; 3) that in the very
ger and de Broglie functions,
eplerian.”
ed locations as In Defense of
ses are implicitly nonlinear
ical-physics manifold) from a starting-point, and then developing the
manifold to generate a One, establishes a single conception—the
One—as the identity of the composition, rather than as a divisible
aggregation of parts. This requires what may be described fairly as a
“problem-solving” dynamic to the process of composition; this implies,
in turn, that the problem and its solution are defined as problem and
solution, respectively, by some notion of lawfulness.

Hence, the arbitrariness, irrationality intrinsic to the principle of
artistic romanticism, shows Romanticism to be on principle a dionysiac
defiance against reason, and the twelve-tone system more radically so.

Notably, the principle of musical composition cannot be deductive

__________
4 Lyndon H. LaRouche, Jr., “In Defense of C

The Science of Christian Economy and Other P
Schiller Institute, 1991.
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ractice (progress) of a society
ectare reproductive processes,
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 creative thinking in physical
reative activity in the medium
rinciple in Classical musical
ider, for example, the famous
ardt, over settings of the same

anz Schubert. Goethe failed to
eativity, even in so elementary

s of the point, is the treatment
olfgang Mozart, Beethoven,

t showing of what ought to be
cientific methods of musical
 presented, yet once again, for
n is bounded by strict Classical
ich a creative modification of
tion.
gs which a Classical musical

 the domain of natural beauty.
s rooted in those negentropic
 with the Golden Section. This

ely arbitrary whim, or which
negentropic processes. Consider the argument for each, summarized very
briefly.

Any consistent system of deductive argument, such as present-day
conventional classroom mathematics, can be represented as an extensible
form of deductive theorem-lattices. Such a lattice is generated from the
starting-point of a set of unproven, arbitrary theorems, called axioms and
postulates. All theorems are derived from that starting basis; no con-
sistent theorem so derived contains any claim not originally implied by
the original set of axioms and postulates.

A creative discovery in physical science is of the following type; at
least, this is so, as long as we examine the matter from the standpoint
of deductive method in general.

First, represent an existing physics (for example) by a choice of
deductive mathematics, thus depicting that physics, in more or less close
approximation, as a deductive theorem-lattice. Now, consider a single
crucial experiment whose evidence refutes a consistent and necessary
theorem of that theorem-lattice. All other practical considerations
assumed taken into account, this single experiment demands a revolu-
tionary overturn of that entire physics.

A fallacy in a single, consistent, and necessary theorem of a de-
ductive system refutes fatally one or more features of the set of axioms
and postulates underlying the entire lattice. The required correction of
that proven margin of error in the deductive-axiomatic basis, requires
a new axiomatic basis, to such effect that no theorem of the old theo-
rem-lattice, e.g., A, is consistent with any theorem of the revised theo-
rem-lattice B, and vice versa.

Thus, from the standpoint of deductive, or linear method (all de-
ductive systems are linear, and vice versa), the two successive theo-

progress directs revolutionary scientific p
toward ever-higher per capita and per h
defines this creative function as a negentro
respecting our illustration, a Fibonacci ser
ordering congruent with the Golden Sect

This is not merely the case for such
science; it is the characteristic feature of c
of Classical art. We can illustrate this p
composition in many ways. We can cons
Goethe’s misguided preferences for Reich
poems by Ludwig van Beethoven and Fr
grasp the essential principle of musical cr
a medium as the simple strophic song.

One of the most obvious illustration
of J.S. Bach’s A Musical Offering by W
Schubert, and others. Here is an excellen
understood as the seamless union of s
composition and beauty. A proposition is
a yet-more-ingenious solution. The solutio
rigor; the rigor pertains to the way in wh
the rules is permitted, on behalf of a solu

There are three most essential thin
composition must satisfy.

1) The medium must never depart from
Beauty is life; ugliness is death. Life i
harmonic orderings which are congruent
has not changed since Plato.

2) Nothing can be art which is mer

beauty. Yet, the mere imitation
ch employs, and never departs
 which uses that uncorrupted
 of strictly rigorous and valid
edium of (in this case) vocal

e with valid fundamental dis-

 a general way these first two
lenge outlined in Plato’s Par-
position must be transformed
isible One.
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rem-lattices are absolutely separated by a deductively unbridgeable
logical gulf of formal (logical) inconsistency. Another name for this is
mathematical discontinuity.

Nonetheless, the creative processes of the individual mind, in
effecting the leap from A to B, bridge the discontinuity. Thus, we have
as a representation of a creative-mental action (informing practice), a
function linking successive theorem-lattices A, B, C, D . . . , which is
a function of successive, nonlinear discontinuities in one and all possible
deductive domains. That is a true nonlinear function, of a higher Can-
torian order. Thus, we have emphasized nonlinear.

The fact that the error-correcting aspect inherent in scientific

departs from the strict confines of natural 
of natural beauty is not art. Art is that whi
from the medium of natural beauty, but
medium as the domain of the same kind
creative-mental activity, applied to the m
polyphony, which we associate otherwis
coveries of principle in physical science.

3) The work of art, after meeting in
requirements, must also master the chal
menides dialogue: The Many in the com
into the continuous substance of the indiv
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 new dimension of Classical musical com-
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P R E F A C E

The Classical Idea:
Natural and
Artistic Beauty

BY LYNDON H. LAROUCHE, JR.

This manual on the elements of Classical tuning was developed to fill
the needs of both the teachers and students participating in the projects
of an informally organized program of activities engaging some hun-
dreds of professionals and amateurs in a number of nations of the
Americas, Western Europe, and Asia. Since important elements of the
material included here are not presently available in any other published
source, it was decided to present the book in its present form to the

of new researches. This manual has th
together in a single reference guide. 

The second task adopted by this han
for the existence of these elementary valu

For example, the fact that the valu
equal-tempered scales seem to be close a
has misled many students to believe that t
and equal-tempering must be identical. 
misled by Hermann Helmholtz’s Sensatio
well-tempered scale is a convenient dev
scale.” Similarly, the reasons why the 
was pivoted on middle C set at 256 cycle
relationship of Classical bel canto vo
tempered scale, is also generally unknow

Confusion on such matters suggests 
values are more or less arbitrary products
for the values are not made intelligible
telligible to that degree. It is as importan
why certain values are the correct ones, a
rect values. 

In compiling the values listed, the 
taken. Our researches have proceeded f
values known within the domain of m
approximately the work of the circle of
Luca Pacioli and Leonardo da Vinci. 

These values have been examined f
method of constructing a well-tempered 
examined from the vantage-point of mod
ment of the work of Johannes Kepler from
 complex domain, has pre-
as been biology and the phys-
aratus. Riemann’s validated
 hearing has been an included
d has been that of optical bio-
 of nonlinear electromagnetic
relating these two approaches,
g are demonstrated, and the
uning also made intelligible. 
upply here we have presented
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interested, or merely curious portions of the general public. 
The material covered in this handbook is limited to what our own

experience has shown to be the most common needs among students
respecting the elementary aspects of well-tempered tuning and voice-
registrations of singers and instruments. 

It is designed to provide the music student with a ready reference
manual, listing the most elementary of these values. The scope of the
text is limited to the requirements associated with the reading of the
Classical repertoire. By the nature of things, much of this is merely a
restatement of well-known data; other values supplied here are products

and Bernhard Riemann’s work on the
dominated here. The second standpoint h
iology of the vocal and hearing app
hypothesis on the organization of human
topic. The standpoint in biology employe
physics, with emphasis on the approach
spectroscopy of living processes. By cor
precise values for well-tempered tunin
relationship of vocal registration to that t

In net effect, some of the values we s
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atin classics. “Classic” values
uty associated with ancient,
“Classical” notion of beauty

esign of the Athens Acropolis
dness of the Good and the
e dialogues of Plato (428–348

shed in the Western European
itings of St. Augustine (354–
elationship between Platonic
d Augustinian Christian stan-
 famous letter citing the coin-
tlook and that of Plato.2 The
armonic beauty by the twelfth
chool of Chartres in France, is
sance notion of application of

k and medieval aspects of the
odern form of the Western

ith the Renaissance, including
265–1321) and such followers
t otherwise emphasizing the
entury work of the Golden
 of Cardinal Nicolaus of Cusa
. 1517), Leonardo da Vinci
(1469–1536), and Raphael

y, the Renaissance expression
lly known by the name of
with the confidence of scientific certainty. In other instances, we have
supplied the best choice of customary value, and have indicated the
nature of our uncertainty by appropriate footnotes. We believe that in
each of the latter instances, the reason for our tentative choice, or our
reservations will be clear. 

The third, correlated feature of the text, is a summary of what is
termed most conveniently the Classical Idea. We reference the Classical
Idea as it applies with equal force to all branches of fine art, including
architecture, but only to the extent this is needed to render intelligible
the purpose and practical significance of the Classical Idea within the
history of composition and performance of music as such. 

For reasons which are made obvious in the body of the text, we have
divided our treatment of the Classical Idea into two sections. A general
statement of the history of the Classical Idea and its practical
significance for music, is the subject of the remainder of this Preface.
The more challenging issues posed, the intelligible character of the
creative aspects of the artistic process, are the subject of a chapter
included among the appendices. 

The number of professional musicians, researchers, physicists,
biologists, and medical professionals who have either participated
directly in the project, or whose work has been a significant contribu-
tion, are too numerous to be listed conveniently. 

Among the many public and private archives consulted over the
span of eight years’ work on tuning, special mention is made of the
Leibniz archive in Hanover, where we obtained access to what had been
the presumably lost manuscripts bearing upon Leibniz’s direct
influence on the adoption of what became Bach’s well-tempered sys-
tem. It should be noted that, bearing on our account of the adversaries
of the well-tempered system and bel canto vocal registration, we have

placed the emphasis upon the Greek and L
signified reference to the idea of bea
“Classical” Athens. The models of the 
were centered around the image of the d
and the expositions on the interrelate
Beautiful found as central features of th
B.C.).1 

The strict Classical Idea was establi
tradition through the influence of the wr
430), including his De Musica. The r
notions of the Good and the Beautiful an
dards, was defined by St. Augustine in a
cidence and differences between his ou
application of Augustinian principles of h
to thirteenth century cathedral-building s
an outstanding example of the pre-Renais
the Classical Idea. 

Provided we take those ancient Gree
matter into historical reference, the m
European Classical Idea is associated w
the influential work of Dante Alighieri (1
as Francesco Petrarca (1304–1374), bu
fifteenth-century and early sixteenth-c
Renaissance, as typified by the influence
(1401–1464), Luca Pacioli (c. 1445–c
(1452–1519), Erasmus of Rotterdam 
(1483–1520). 

In Western Europe, to the present da
of the Classical Idea was also genera
en in this are A.D. 
ations of the differences between the
d in his City of God, books 8, 9, 10,

ish usages of this century, the
he Ethical Union and its co-
ifies an outgrowth of modern
 classical humanism in every
ay “classical humanism,” or

e mean something directly

__________

1 Unless specifically indicated as B.C., dates giv
2 One of St. Augustine’s most extensive elabor

Christian and Platonic world outlooks can be foun
and 12 (New York: Random House, 1950). 

consulted the relevant archives, in Italy and elsewhere, of those who
directed the efforts to eliminate Classical values. There is no specula-
tion in what we report here on the nature of that opposition. 

The Classical Idea

The strict usage of the term “classic” within the modern Western
European tradition arises from former policies of education which

“humanism.” Unfortunately, in the Engl
term “humanism” has been stolen by t
thinkers; their “secular humanism” sign
liberalism which is directly opposite to
sense. So, today, we are obliged to s
“Christian humanism,” to show that w
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sculpture for the choir stall of the

ontemporaries who fought to
 Monteverdi (1567–1643) was
 approach to composition and
e nineteenth-century Roman-
ichard Wagner (1813–1883).
sers lived and worked during

as practiced by such exponents
lssohn, Chopin, Schumann,
s. 
rs at Leipzig (Bach served as
sic director in Leipzig from

Nora Hamerman
opposite to what popular opinion today knows as “secular humanism.”
Renaissance humanism, as typified by its principal authority,

Nicolaus of Cusa, signified, among other things, that there is nothing in
the universe of human experience which is not potentially intelligible to
an individual human mind, nothing which is not potentially susceptible
of intelligible representation in the strictest sense of intelligible
scientific representation. 

On that point, Nicolaus of Cusa and Plato agreed. For classical
Athens, beauty was not a mere matter of differing tastes; the quality of
being beautiful, or ugly, is a decision subject to rigorous scientific
verification. The Golden Renaissance, especially through the Milan
collaboration between Luca Pacioli and Leonardo, reconstructed rigor-
ous geometrical proof of this classical Greek principle. From the spread
of the influence of this proof, there developed what we rightly identify
as the modern Classical forms of music, painting, architecture, drama,
and poetry. 

The Classical Composers 
By Classical music, we signify the work of a series of eighteenth- and
nineteenth-century composers, beginning with Johann Sebastian
Bach’s (1685–1750) establishment of the well-tempered system of
polyphony, and continuing through paragons, such as Wolfgang Mozart
(1756–1791), Ludwig van Beethoven (1770–1827), Franz Schubert
(1797–1828), Felix Mendelssohn-Bartholdy (1809–1847), Frederic
Chopin (1810–1849), Robert Schumann (1810–1856), and Johannes
Brahms (1833–1897), through the 1890s. 

Figure A. Panel from Luca della Robbia’s 
Cathedral of Florence.

tion, and those composers among their c
eliminate the Classical tradition. Claudio
such an anti-Classical composer, whose
choice of musical themes prefigures th
ticism of Franz Liszt (1811–1886) and R
The nineteenth-century Romantic compo
the same time as the Classical tradition w
of the Classical tradition as Mende
Giuseppe Verdi (1813–1901), and Brahm
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cantor of St. Thomas’s school and mu
 the early eighteenth century, see
merica’s Untold Story, 1630–1754,
, 1988. Under the reign of England’s
peaking North America was divided

han Swift, on the one side, and what
cluded the Duke of Marlborough’s
g Ludwig of Hanover, later Britain’s

ther elements of a faction then
o obliterate Bach’s music and
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We should also include those predecessors of Bach, including his
immediate musical ancestors of the seventeenth century, who, from the
time of Leonardo da Vinci, fought to establish a Classical music based
on perfection of an effort aimed at producing a well-tempered system.
We must also include the known history of what we call today the “bel
canto” method of voice-training and singing. 

Stone sculptures of singers from the fifteenth century (see Figure
A) demonstrate conclusively that the bel canto system was fully devel-
oped at that time. 

We must distinguish between the musicians in this Classical tradi-

__________
3 On the usage of “Venetian Party” during

H. Graham Lowry, How the Nation Was Won: A
Washington, D.C.: Executive Intelligence Review
Queen Anne, all of Western Europe and English-s
between the allies of Gottfried Leibniz and Jonat
was termed the “Venetian Party.” The latter in
Liberal Party in England, and the corrupted Geor
George I.

1723–1750), the House of Hanover and o
known as “the Venetian Party”3 sought t
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 of Brahms, composers, per-
o the Classical Idea in music
and powerful faction within

ere no distinct periods of such
f musical spirit of the age—an
—was a characteristic feature

e any justification at all in use
al, Romantic, or Modernist
f the contending political fac-
hand in terms of backing by
Bachians,” such as Mozart and
 of the rising influence of the
sented the Classical faction in
 power. The Romantic move-
e anti-American forces at the

e fine arts, including painting,
reasing patronage of Roman-
 with a rise of irrationalism in
 fields. As the political power
ovements in art was increased,
 more and more throughout the
lassical musical composer on
institutions, was diminished.
ertoire continued to be per-
se works was shifted in a way
ntal, anti-polyphonic irration-
ore recently, the Modernists. 
influence from the memory of mankind, to the effect that Bach’s com-
positions were not permitted to be performed in European concert halls
until Mendelssohn broke the ban, by performing Bach’s St. Matthew
Passion at Berlin, in 1829. Against Bach, the Hanoverian faction held
up as a model the trivial figure of Jean-Philippe Rameau (1683–1764).

Despite the ban against the performance of Bach’s compositions
during the period from approximately 1750 until Mendelssohn’s
famous 1829 concert, Bach shaped the development of the Classical
field. Beethoven virtually teethed upon Bach’s Well-Tempered Clavier,
under the instruction of one of Bach’s leading students, Christian
Gottlob Neefe (1748–1798). 

Wolfgang Mozart underwent a revolution in the profundity and
power of his composing after 1782 studies of Bach’s work. Although
the powerful Venetian faction had banned Bach’s music from the con-
cert stage, Mozart and Beethoven defined Classical composition on the
basis of their own studies and use of Bach’s discoveries. 

The influence of Marxist and kindred social theories of art among
musicologists, and others, has produced the popularization of a doctrine
to the effect, that modern composers belong to successive periods of
musical mannerisms and tastes, such as the Baroque, Rococo, Classical,
Romantic, and Modernist. The spread of this social theory has been
perhaps the chief reason the majority of modern professional musicians
no longer grasp some among the most rudimentary features of prin-
ciples of Classical musical composition. 

It is usually assumed that the “Romantic Period” erupted on the
European continent during the period of the 1815 Treaty of Vienna and
the anti-Classical Carlsbad Decrees. For that reason, all leading com-
posers after 1827–1828 are not only classed as representatives of the
Romantic Period; in most instances of what passes for standards of

of Leonardo da Vinci through the death
formers, and musicologists committed t
constituted a more or less widespread 
music. During this span of time, there w
a nature that some ruling Hegelian sort o
Hegelian Weltgeist or Savigny Zeitgeist
of the work of the musicians generally. 

To the degree there might seem to b
of terms such as a Baroque, Classic
“Period,” this merely signifies that one o
tions within music enjoyed the upper 
powerful patrons. The hegemony of the “
Beethoven, during the 1763–1815 period
American Revolution upon Europe, repre
music at the relative peak of its political
ment in music derived its power from th
center of the Holy Alliance. 

The same is true of other aspects of th
architecture, drama, and poetry. The inc
ticism and, later, Modernism is associated
political movements as well as in artistic
of wealthy patrons of these irrationalist m
and as irrationalist radicalism was spread
populations, the representation of the C
the concert stage, and in the teaching 
Although works from the Classical rep
formed, the standard interpretation of tho
more or less satisfactory to the sentime
alism of, initially, the Romantics, and, m
sic was so undermined were
m the well-tempered C=256 to
, as a purely political decision
t the same time that the Ro-
romoted against Beethoven’s
to obliterate those strict stan-
 which lie at the center of the
rformance. 
f Classical music from within,
he first, was a direct attack on
performance of the musical repertoire today, the works of strictly
“Bachian” composers such as Schubert, Mendelssohn, Chopin,
Schumann, and Brahms are interpreted in a way more or less appropri-
ate for Hector Berlioz (1803–1869), Liszt, Wagner, and Hugo Wolf
(1860–1903). 

The cleanliness, meticulous shaping of tone, “long-line” phrasing,
and contrapuntal voice transparency, essential for the classical com-
position, are more or less abandoned, and the performance inundated
with thick blobs of sentiment and Romantic mannerism instead. 

So, the historical fact is, that during the entire period from the time

The means by which Classical mu
purely political ones, such as the shift fro
the Russian bandmasters’ A=440, decreed
during the 1815 Congress of Vienna. A
manticism of Liszt and Wagner was p
influence, there were also direct efforts 
dards of tuning and vocal registration the
methods of Classical composition and pe

In the effort to destroy the tradition o
three chief lines of attack were chosen. T
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an show not only whether one
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ematical practice sometimes
ther words, the proof of the

rovided we first understand the
ed. 
e the foundation for the proof
ered system, and are also the
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, and the precise values of bel

for the training of music stu-
 Classical Idea of natural and

s the teacher to show, that the
t only certain values of tuning
ay be beyond the teacher’s

full proof, but, at the least, the
 for the student as clearly as

e force of the Classical Idea
e Acropolis (see Figure B). 
rinciple of beauty of form is
 The modern exposition, and
traced to the work of Pacioli,
oject based directly upon the
ld of what is called “synthetic
well-tempered harmonics, by aid of introduction of “elevated pitch,”
beginning with the political decrees demanding that C=256 be replaced
by A=440. The second was the imposition of new standards for con-
struction of the musical instruments. The third, was a manifold attack
upon principles of bel canto singing. That threefold attack has become
more or less successful, at least to the extent that the Classical standards
and principles in these matters are the knowledge of but a tiny minority
among professional musicians and music curricula today. 

Natural and Artistic Beauty 

Classical Aesthetics is centered around strict definitions of what ought
to be intended by use of the terms “natural beauty” and “artistic
beauty.”

By natural beauty, we mean the principles of beautiful forms as
they occur in nature. In music, this includes the well-tempered system
of polyphony, which has been discovered by man, but which was
created entirely by nature, not the artificial whims of musicians. We
include as natural beauty the potentialities of the bel canto singing
voice. 

By artistic beauty, we mean an artistic composition which never
violates the principles of natural beauty, but which adds a new dimen-
sion of beauty, produced by the creative mental powers of the individual
mind of man. 

In Classical Aesthetics, we insist that the quality of beauty—both
natural and artistic—is not a matter of taste. The statement, “Well, in
my opinion, it is beautiful, and my opinion is just as right for me as

scientific certainty, to the effect that we c
person’s idea of beauty is right, or not, 
wrong. 

The classical Athenians already unde
this scientific proof is based on a certain k
geometric construction, a form of math
identified as “synthetic geometry.” In o
quality of beauty is a measurable proof, p
special principles of measurement requir

Those principles of measurement ar
of the strict standards of the well-temp
basis for showing the necessary connecti
system, as a harmonic ordering of tuning
canto singing-voice registration. 

For that reason it is most important 
dents, that the nature of the proof for the
artistic beauty be presented. This oblige
methods of construction used to prove tha
for registration are the right ones. It m
qualifications in science to elaborate the 
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possible. 

One of the clearest examples of th
within ancient Athens, is the design of th

The geometric exposition of this p
included within the dialogues of Plato.
further development of the principle is 
Leonardo, and their collaborators, a pr
discoveries of Nicolaus of Cusa in the fie
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essential distinction between

n-living objects. 
ation, a fact verified in every
acteristic harmonic ordering in
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cesses. In mathematical phys-
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someone else’s taste is for them,” is not tolerated. There must be an
absolute, scientific proof, that one principle of artistic composition is
consistent with the quality of beauty, and that a contrary view is
scientifically wrong. 

The best exponents, and examples of classical Athenian culture,
already demonstrate a clear understanding of this point. They rec-
ognized that there is an absolute standard of beauty, by which we are
permitted, and implicitly obliged, to say that one thing is beautiful, and
a contrary thing called art, ugly. They struck upon the right approach to
discovering that standard, a standard which can be demonstrated with

geometry” and in the stipulation of the 
science. 

The Classical Greeks already unders
is located in that which represents the 
healthy forms of living processes and no

This is based on the simple observ
case, that all living processes have a char
their morphology of form, and that non-li
characteristic ordering. This is the most 
differences between living and dead pro
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that all beauty of form, including that of
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healthy living processes have these dis
growth of healthy living processes is con
ing consistent with the Golden Section; t
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These principles, taken together w
thinking earlier elaborated by Cusa, we
Vinci’s encompassing genius in the phys
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principal outgrowths of this accompl
Raphael.

Between the period of Plato’s Ath
Renaissance, the well-tempered musical 
a step further, by the famous Islamic p
950). Al-Farabi elaborated an equal-tem
values of a well-tempered octave scale. I
into Western Europe, which contributed
the octave form of well-tempered scale. 

After the work of the circles of Pa
important next step of progress in the p
Classical Idea was the contributions of J
the founder of astrophysics, and, in fact,
ematical physics as a whole. As Kepler w
creation of the root-conceptions of mo
physics, were premised chiefly on the pre

Diatessaron ratio 4/3 = C/F

Diapente ratio 3/2 = F/C′

Diapason ratio 2/1 = C/C′
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Figure B. The works of Iktinos and Mnesikles, the two leading architects of
Athens during the fifth century B.C., show mastery of a method of constructive
geometry based on a conical projection of a Golden Section ratio and self-
similar spiral action. This constructive method formed the basis for the design
of the Propylaia, the Parthenon, and the Erechtheion on Mount Acropolis. For
me very important work by

ell-tempered system, we must
pler supplies for the principal
d scale from the method of
se results. As Kepler himself

se (1596), Commentaries on Mars
armonies of the Spheres (1619), and
and Leonardo, as supplemented by so
Albrecht Dürer.4 

In examining Kepler’s work on the w
separate the particular values which Ke
harmonic intervals of the well-tempere
hypothesis he employed to produce the

__________
4 Johannes Kepler, The Secret of the Univer

(1609), On the Six-Cornered Snowflake (1619), H
Epitome of Astronomy (1620).
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ics, we say that the former orderings are characteristic of negentropic
processes, and the latter of entropic ones. 

Essentially, life is beautiful, and the quality of deadness in human
existence is ugliness. The Athenians recognized that beauty of form is
associated with certain harmonically ordered constructions based upon
the sectioning of circular motion. In Plato’s dialogues, it is emphasized

example, the west elevation of the Propylaia is a composition of mixing the
ratios of 2:1 (the octave), 3:2 (the fifth), 4:3 (the fourth), and the Golden
Section.
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Figure C. Simple spiral action in the comp
form; at one-half rotation (R), the distance m
of the distance moved along z by a full “octav
rotation therefore corresponds to the arithm
similar spiral action (right), which character
domain, the distance moved by one-half rotat
(√AB) of the total distance, corresponding
sharp.

specified, to define more correct values, both for astrophysics and
music, certain specific advances in mathematical physics must be
developed to perfect his own hypothesis. 

Kepler specified the requirements of a differential calculus, a task
undertaken by Blaise Pascal (1623–1662) and completed by Gottfried
Leibniz (1646–1716). Kepler also specified the need for an adequate
method of geometric determination of the values of what are called
elliptic functions. The problem of defining elliptic functions was solved
in principle, at Germany’s Göttingen University by the beginning of the
1860s, chiefly by the successive work of Carl Gauss (1777–1855) and
Bernhard Riemann (1826–1866). 

By employing today the advantages of the work of such leading
nineteenth-century mathematical physicists as Gauss, Lejeune Dirichlet
(1805–1859), Karl Weierstrass (1815–1897), and Riemann, we are able
to derive the correct values for the well-tempered system in the most
rigorous and conclusive way. 

The harmonic orderings of the well-tempered system, centered
upon well-tempered values for the minor third, major third, fourth,
arithmetic-geometric mean, geometric mean, and fifth, are identical to
the correct values for astronomy, and are congruent with the Golden
Section. Kepler was correct as far as he had progressed in detail; the
modern Gauss-Riemann physics of the complex domain permits us to
provide the corrections in method and values in a rigorous and con-
clusive way. (See Figure C.) 

In the well-tempered system, we begin with the harmonic intervals
of the minor third, major third, fourth, fifth, and the Golden Mean (F-
sharp), and with the derived distinctions between major- and minor-key
harmonic progressions constructed in this way. We are able to construct
twenty-four major and minor keys, and their appearance as scale-

Our first construction of the harmoni
C=256. We refine this construction, by
C′=512. We repeat the first approximatio
of a minor and major third, fourth, geom
downward, from C′ to C. We repeat this 
whose harmonic intervals we have define

B = 2
= C512

A =1
= C256

z

R=
A + B

2

B

A

apped completely each of the
 the well-tempered system of
alues so determined are those
ed upon the Golden Section.
ent which is coherent with the
l arrangement in which natural

lues, not artificial ones. The
construction shows that these
of our universe before the first
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inversions, in this way.5 
To construct the system in first-approximation, it is sufficient to

take the tone of the key of C major or C minor which lies on the minor
third, major third, fourth, Golden Mean, and fifth, as the tonic tone of
a new major or minor key, and to construct the minor and major thirds,
fourth, Golden Mean, and fifth for that key-signature, as we construct
such harmonic progressions for C major and C minor. 

By these combined efforts we have m
thirteen half-tones, from C through C′ in
twenty-four major and minor keys. The v
congruent with harmonic orderings bas
Hence, this is the only musical arrangem
principle of life, and thus the only musica
beauty is possible. 

All of these values are natural va
Gauss-Riemann correction of Kepler’s 
values were the absolute musical values 

__________
5 Arithmetic-geometric mean, geometric mean, and Golden Mean (or Golden

Section) are each distinct values for F-sharp, depending on the construction of the scale.
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e the true orbital values for the
 at the turn of the nineteenth
er Kepler had insisted on a
s. (See Table A.) 
d as lying between F and F-

ty, separating the dense inner
us outer planets of the second

istence of a necessary planet
nsures the destruction of that

ifts of the tenor have zones of
prano, but the principles of all
te the differences in the tonal
s species of voices, soprano,
, and bass, form a tonal series,
ural vocal polyphony. (See

 his Sensations of Tone as a
pered system and bel canto

ied tuning of organs existing
, Bach himself resorted to the
s with which he worked, and
incide with the well-tempered

 standardized in France and
of the best string instruments
and eighteenth centuries, and
f the best stringed keyboard
slyly evades. Typically, these
 at values of C congruent with
human being existed. Man did not create the well-tempered system, any
more than man created gravitation; man discovered both, correcting his
error of not recognizing these natural laws earlier. 

The basic values of bel canto vocal registration have the same
quality of natural beauty. What we call bel canto voice-training is not
some arbitrary system of singing; it is man’s discovery of the natural
qualities of the human voice’s potential for singing. 

The simplest example of this is the way in which the soprano voice
naturally sings in a different quality of voice, in singing the F of the
well-tempered system (at C=256), as opposed to singing the next half-
tone, the F-sharp. This register shift of the soprano on the well-tempered
F-sharp is determined by the physiology of the human soprano voice;
singing differently will lead to damaging the singing voice. Thus, bel
canto represents another case of man’s discovery of natural laws, rather
than some artificial custom. 

In response to the later prevalence of an elevated equal-tempered
scale, at A=440, ten cycles higher than the natural well-tempered scale,
bel canto training adopted the custom of training the soprano voices to
pass register on the F, rather than the F-sharp. Indeed, if the soprano
attempted to pass on the F-sharp, rather than the F, in such elevated
tuning, the tendency would be either to produce a “wolf-tone” quality
on the F, or to mask that by straining the voice, with long-term
destructive effects on the voice itself. 

However, the actual absolute pitch at which the soprano register-
shift naturally occurs, is the same in both cases. In the well-tempered
system at C=256, the discontinuity between the registers occurs not on
either the F or F-sharp, but in the no-man’s land in-between. Thus, in
elevating the pitch, from A=430 to A=440, the issue is not that we have
shifted the scale less than a half-tone of the equal-tempered scale. The

missing planet, which Gauss proved to b
asteroids Ceres and Pallas first observed
century, nearly two hundred years aft
destroyed planet with those orbital value

In astrophysics, the region so define
sharp is a zone of harmonic discontinui
planets of the solar system from the gaseo
series. In Kepler’s astrophysics, the ex
within such a region of discontinuity e
planet. 

The values for the various register sh
agreement and disagreement with the so
voice-register shifts are the same, despi
values at which they occur. The variou
tenor, mezzosoprano, baritone, contralto
a series which is the basis for nat
Figure D.)

The hoaxster Helmholtz, who wrote
ponderous assault on both the well-tem
singing, makes much of the highly var
during the eighteenth century. However
obvious expedient of adjusting the organ
transposing the quoted keyboard key to co
tuning at the C=256 which had been
Germany at that time. The construction 
and woodwinds, during the seventeenth 
the parallel standards of construction o
instruments, is a fact which Helmholtz 
instruments were designed to be resonant
nstructions of musical instru-
40, and keyboard instruments
teristics of the Classical ones,
s as being purely arbitrary. It

 C=256 merely because it was
 is no reason any other tuning

more valid than C=256.” 
56, the physiology of singing
ximation of that value, is the
issue is, that the elevated pitch places the F, which is below the dis-
continuity between registers, in C=256, above that discontinuity. 

If we set the Sun of the solar system at C, according to scalar values
based upon the distances of the planets from the Sun, or at F according
to scalar values based upon the angular velocities of the planets, in both
cases, the asteroid belt lies between the values of F and F-sharp. This
doubly-connected conical musical function, according to Kepler, is the
reason that, although the solar system requires the existence of a plan-
etary orbit in this location, the planet in that orbit must have been
destroyed. Kepler supplied the correct orbital harmonic values for this

C=256. 
During the nineteenth century, as co

ments were altered to accommodate A=4
redesigned to suppress polyphonic charac
there was an attack upon C=256 standard
was argued, in effect, “You have chosen
a simple power of the number two. There
which pleases us is not as valid, or even 

In rebuttal of that objection to C=2
shows why C=256, or a very close appro
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osing C=256, whose proof lies
ell-tempered system as such.

hildren’s choruses, and hence
 soprano predominates. The
nificant voice-change during

mphatically, do. Despite the
 the principles of registration

      

C CA B

512 1024

la ti do re mi fa sol la ti do

First register

Second register

Fourth register

Third register

F F # B C G

C # D G

A

E b E n

B nB b
A

*

ter 4.

B C F

inging Voice. The main register
pper extremes of range are given
d in Classical bel canto vocal
Apparent Interval
Planet angular velocity (period/aphelion)

Mercury
perihelion 384′00″ 12:5 = 
aphelion 164′00″ octave + minor third

Venus
perihelion 97′37″ 25:24 = 
aphelion 94′50″ diesis*

Earth
perihelion 61′18″ 16:15 =
aphelion 57′03″ semitone†

Mars
perihelion 38′01″ 3:2 =
aphelion 26′14″ fifth

Ceres (asteroid)
perihelion 15′06″ 1:0.7111 =
aphelion 11′00″ “devil’s interval”‡

Jupiter
perihelion 5′30″ 6:5 =
aphelion 4′30″ minor third

Saturn
perihelion 2′15″ 5:4 =
aphelion 1′46″ major third

Uranus
perihelion 0′46″ 6:5 =
aphelion 0′39″ minor third

Neptune
perihelion 0′22″ 25:24 =
aphelion 0′21″ diesis*

Pluto
perihelion 0′24″ octave +
aphelion 0′08.7″ “devil’s interval”‡

* Kepler’s diesis = 0.96 = the half-step between E and E-flat.

However, there is another reason for cho
entirely within the understanding of the w

Singing is based on the activity of c
children’s voices, in which the child’s
female soprano does not undergo a sig
adolescence; the male voices, most e
changes in, especially, the male voices,

Table A. Kepler’s Harmonies of the Planets

C C C D E F G

64 128 256

Middle C F#

do re mi fa sol la ti do re mi fa sol

FA

Soprano

F #

C #D

Contralto

D

Baritone

AF # B b E b E n

GD

Bass

A b C # D G

E bF

Alto (mezzosoprano)

E n

* Mezzosoprano “Verdiana” is not strictly a fourth register; see Chap

BA

Tenor

C F F #

Figure D. The Six Species of the Human S
shifts are absolutely determined; lower and u
according to a survey of the ranges use
compositions. 
 in values of register-shift. For
or tuning is the registral qual-
rences in registration of other
ent registrations within each
vocal polyphony. 
ition within the Classical rep-
ter-passage coincides with the
 soprano register-shift occurs

y is introduced to the Classical
t require that the F lie within
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† Semitone = 0.9375 = the half-step from B to C.
‡ Kepler’s “devil’s interval ” = 1:0.7111

Modern Ceres data = 1:0.7278
Modern Pluto data = 1:0.7250 (+ octave)

Sources: For Mercury through Saturn: Johannes Kepler, Harmonici mundi. For Ceres
through Pluto: modern astronomical data.

only correct one. Some of this scientific proof was already established
by Leonardo da Vinci’s methods; a stronger proof, incorporating
Leonardo’s method, lies in the domain of modern physics and biology.

remain the same throughout the changes
this and related reasons, the benchmark f
ities of the soprano voice, and the diffe
voices serve, combined with the differ
species of singing voice, as the basis for 

Thus, the central problem of compos
ertoire, is the way in which soprano regis
pitch of the well-tempered system. If the
on the F required by A=440, a disharmon
repertoire. The principles of counterpoin
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d major harmonic sequence of
oose a definite key-signature,
g line as required. This is the
g a key-signature for a vocal

ignificance of the soprano and
rence for well-tempered com-
ce to the composer, that the
rp. 
pered scale which places the

ural tuning for the composer.
een 427 and 430. A value of

 A=427 defines the lower limit
e on the F-sharp. If the com-

ring, he would tend to choose
wo registers at a quarter-tone
ll-tempered keyboard tuning
 would fit the requirements for
.6 
on is in the development of the
arning to sing with their minds
ed on C=256, is the normal

om which all composers and
d audiences, are best drawn. It
 establishes music as a native

usical instruments, especially
 governed by construction of
alities of the properly trained
the relatively lower soprano register, and the F-sharp be located in the
relatively higher register. 

For example, in the vocal repertoire of Mozart and Beethoven, the
soprano’s F must lie in the relatively lower register, and the F-sharp in
the relatively higher one. This is required for two principal reasons. The
most obvious reason, is the well-tempered system, which requires the
same natural division of the octave scale, in terms of quality of reg-
istration, as Kepler’s planetary harmonics. The second is peculiar to the
prosodic aspects of the songs of those two composers, in particular. If
the register shift is on the F, the soprano will naturally sing the song
wrongly from a poetical standpoint. 

Throughout the classical vocal repertoire, through such examples
as Brahms’s Four Serious Songs, the composer has written the com-
position for a specific species of voice in a key chosen for this pur-
pose—in this example, the bass. If one attempts to transpose this song
to a different key, for the purpose of employing a different species of
voice, the relations within the domain of the vocal-instrumental coun-
terpoint of the keyboard part fall apart to a significant degree. A
Classical composer approaches the construction of a song in more or
less the following manner. The Classical poem has a natural prosody, to
such effect that if we take the various settings of such poems by various
composers of the Classical period, and compare these with a setting by
the Romantic Hugo Wolf, we observe certain similarities which all of
these composers have recognized as intrinsic to the prosody of the
poetry itself. These considerations include both the relative tonal values
of the vowels, and the inflections of the vowels by consonants. They
include also the requirement of combining ascending harmonic se-
quences and inversions, in defining a musical statement corresponding
to a line of the poem. They include that fact, that in the recitation of

song, and has chosen between a minor an
utterance, the composer is obliged to ch
which divides the registration of the sun
most important consideration in choosin
composition. 

Thus, as we have already noted the s
tenor voices as the pivotal point of refe
position, it is of the greatest importan
soprano register-shift occur on the F-sha

Hence, the elevation of the well-tem
soprano register-shift so, is the only nat
Hence, Mozart required tuning of A betw
430.5 is the calculable upper limit for A;
of a comfortable soprano register-passag
poser estimated in terms of equal-tempe
the point of discontinuity between the t
distance between F and F-sharp. A we
scaled to C=256, or A between 427–430,
all species of singing voices comfortably

The grounding of the musical educati
singing voice. Pre-school-age children le
set at a habituated “perfect pitch,” bas
foundation for a musical population fr
performers, amateur and professional, an
is such early foundation in singing which
language of the population. 

The development of the Classical m
since Leonardo’s work on this, has been
instruments which imitate the natural qu
manded by Giuseppe Verdi—can be
nging with proper registration.

strings and woodwinds to sing
 keyboard instrument’s enun-
 the same effect. And, so on.

uct of vocal polyphony. The
nstrated by music students. In
ose specific species of singing
Classical poetry in better than a sing-song sort of tedious monotony, the
use of speaking-voice registration is required to emphasize the posited
and apposite conception of which the line-statement is formed. 

These considerations define, for the Classical composer, both a
certain notion of harmonic progressions of tones, and the location of
divisions of musical statements of the line to such effect that one or
more portions of the statement may lie in registers below, or above, or
both below and above, the principal register of central reference. 

To satisfy these combined requirements of the poem’s musical set-
ting, once the composer has chosen a certain species of voice for this
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__________
6 A tuning of A=432 (C≈256.9)—the tuning de

considered the extreme upper practical limit for si

singing voice. One attempts to cause the 
bel canto, and approaches the shaping of
ciation of tones and phrasing of tones to
(See Figure E.) 

The instrumental ensemble is a prod
significance of this is rather readily demo
writing of simple canonical exercises, cho
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d by comparing the vocal and
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s. 
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yphonic utterance. 
thus far, pertain only to the
rk in all the features we have
nizing natural laws of music,

oice of the musician. Granted,
 musical beauty, is the imper-
 something which must never
 or its performance. In other

al laws of musical science, or
 but the application of those
al apparatus. 
 is not simply the faithful ser-
rtistic beauty. 
principles of vocal polyphony are elab
domain. 

The connection is usefully illustrate
instrumental compositions of Mozart and
parallel. The same principles of use of sin
confront us immediately in the compositi
composition of the instrumental work. Fo
the soprano register-shift in the vocal par
istration and tuning in instrumental work

This approach to counterpoint has b
modern teaching of chordal progression
literacy, that no performer or audience ev
rather as polyphony. Each tone of the int
tone in some species of singing voice, 
sectional slice of an ongoing piece of pol

All the topics we have referenced 
domain of natural beauty. Mankind’s wo
treated thus far is only the work of recog
independent of the rightful powers of ch
the mastery of these natural qualities of
ative foundation of musical artistry, and
be violated in the composition of music
words, these are either simply the natur
principles directly derived from nothing
natural laws to the empirics of the music

All that is beautiful in music, which
vice of natural beauty, is the product of a

Figure E. The fortepiano’s frame is built almost entirely of wood, as opposed
to the metal frame of the modern pianoforte. This, combined with a greater
distinction between registers, gives the fortepiano a bel canto singing quality
which is extremely difficult to replicate on its modern descendant. The instru-
ment pictured above was constructed in Vienna by a student of Conrad Graf in
1836, and is currently in the possession of the Schiller Institute in Leesburg,
Virginia.

Philip Ulanowsky
h sets mankind apart from, and
kind has two interdependent
 may conveniently identify as
aspect we may identify as the
 of the matter first, and situate
nce. 

nd the human individual, from
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voices, with regard to their natural register-shifts. The differences in
progressions, with respect to register-shifts, among the voices, define
the way in which the various species of voices might be placed with
respect to one another, and the difference in results effected by sub-
stituting different species of voices for each assigned part. By creating
musical instruments which imitate such species of voices, by virtue of
their constructions, or by string instruments which can simulate the
registral distinctions among differing species of voices (as Bach’s
works for unaccompanied strings illustrate this most forcibly), the

Artistic Beauty As Such 
Artistic beauty is the essence of that whic
above the beasts. This quality of man
aspects. The first of these two aspects we
the formal one; the second, inseparable 
spiritual one. We treat the formal aspect
the spiritual aspect in that frame of refere

What distinguishes human society, a
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ita consumption, we must add
ovement. In addition to this,
vement in life-expectancy. In
f improving its conditions by
nitude, except through human

 human individual, by means
ntly assimilates scientific and
f individual human behavior
e the beasts. It is the applica-
uality of behavior to natural
ty. 
eauty in those same potential
which account for mankind’s
ciently valid fundamental dis-
the discussion of the formal
 sort more readily observed by

ples of the creative potential
n occurs among happy, very

 play with building-blocks. At
 for that child an original dis-
omething which the child had
e from this success a principle
 in that and other ways. In that
 illumination with a special
g may be brought to the verge

erm of the principle of artistic
the “society” of the beasts? Empirically, the distinction may be made as
follows. 

The ethnologists have postulated that the most primitive condition
of mankind is what they name a “hunting and gathering society.”
Whether such a form of society ever existed, or not, there is no doubt
that the early primitive condition of mankind must have been con-
fronted with the problems which the ethnologists postulate. Certain
general features of such a postulated form of society can be estimated
with relatively great precision. 

Under such conditions of wilderness life, an average of about ten
square kilometers of the Earth’s land-area would be required to sustain
an average individual. This signifies a ceiling upon the size of the living
human population, of approximately 10 million individuals for this
planet as a whole. The level of subsistence and life-expectancies of such
a population would be very poor, and an average age of death of the
individuals significantly below 20 years. The cultural life of mankind in
such a state would be more or less comparable to that of troops of
baboons. 

Today, the human population is in excess of 5 billion. Admittedly,
most of that 5 billion live in deprived and precarious conditions, con-
ditions which have become progressively worse, on the whole, during
the recent 20 years. However, had we deployed adequately the levels of
technology already existing, we could sustain more than 10 billion at
levels of existence and life-expectancies characteristic of the industri-
alized nations during the late 1960s and early 1970s. At present, the
frontiers of science and technology have placed within the reach of the
next two generations, the highest potential rate of increase of the per-
capita productivity of labor in history. 

The rise of population can be traced with reasonable, if somewhat

In terms of the energy content of per cap
additional orders of magnitude of impr
there is an approximate fourfold impro
contrast, no animal species is capable o
even a small fraction of an order of mag
intervention as animal husbandry. 

Thus, that aspect of the nature of the
of which mankind generates and efficie
technological progress, is the aspect o
which sets mankind apart from, and abov
tion of that same distinctively human q
beauty, which is the root of artistic beau

This locates the source of artistic b
creative powers of the individual mind 
ability to generate and to assimilate effi
coveries in physical science. We limit 
aspect here to a few bare essentials of the
inspection of the matter. 

Among the most commonplace exam
of the individual is an event which ofte
young children occupied in constructive
some point, the child may effect what is
covery, expressed as the ability to build s
been unable to build before, and to adduc
which the child discovers can be repeated
moment, witnessing the child’s sudden
quality of joyfulness, the adults observin
of “tears of joy.” 

In that experience, we witness the g

 individual creative powers of
tion of “tears of joy.” 

ood performance of Mozart’s
e conductor does not evoke a
associated with “tears of joy,”
e is seized by a bad state of
cks the quality of “rightness.”
by thoughtful inspection of the
al qualities of emotional state.
tion typified by “tears of joy.”
diminishing accuracy, backwards for more than 6,000 years. We are
able to correlate the rates of increase of potential population-densities
with precise changes in applied technologies. In effect, we are able to
construct a mathematical function which correlates advances in science
and technology with increases of mankind’s potential population-
density, subject to the requirement of increasing per capita standards of
consumption and life-expectancies. 

Thus, relative to the ethnologist’s postulated “hunting and gath-
ering” society, mankind’s absolute population-density has been in-
creased by three orders of magnitude (e.g., approximately 1,000 times).

beauty: the delight in the exercise of our
discovery which we associate with the no

In music, we experience this in a g
Requiem or the simpler Ave verum. If th
sense of the specific quality of emotion 
the conductor is informed that either h
musical mind, or that the performance la

We can more or less readily observe, 
matter, that we are capable of two gener
On the one side, there is the nobler condi
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sence of any governing emo-
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he intoxication with the noth-
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re them into reciting a short

 the more fundamental among
l performance will tend to be
try. Another device which is
e effect, is to lure them into

l composition from their rep-
pedantic discussion of mere
entimental driveling along the
f newspaper musical critic’s

laborated a composition as a
or developing such an idea in
ing of which the lured musi-

ch accomplished musicians do
Opposite, is the erotic emotion, which we associate with hedonistic
lusts such as greed and rage. The Classical Idea is associated with the
first, and the Romantic and Modernist approach to music with the
second. 

In Plato, the first quality of higher emotional state is associated with
the notion of the Good and the Beautiful—Agathos, as in the woman’s
name, Agatha. In the original Greek of the New Testa-ment, a related
notion is identified by the verb-related term Agape —, as directly opposite
to the lower quality of emotional state, Eros. In Western European
Christian culture, Agape — is rendered as Caritas in the Latin, and the
charity of the King James Authorized Version of the New Testament.
It signifies, for Western European culture, the quality of love of God,
love of mankind, love of truth, and love of beauty, and the controlling
emotional state with which we approach life’s challenges.

We observe that this quality of Agape — occurs in a special way in
connection with valid forms of creative mental activity. It occurs as the
prize secured when we effect a valid discovery. Yet, without this same
emotional quality as a driving force, we are unable to sustain the qual-
ities of concentration needed to effect such discoveries. 

In the effort to find a solution to an inherently soluble problem, we
observe a student or craftsman hammering away in a state of more or
less thinly disguised rage, and perhaps smashing his tools when he or
she fails to obtain success in that way. In contrast, we observe the hap-
pier, relatively calm state of mind, blended with great concentration and
energy, quietly proceeding to attack the problem on a flank, working
stubbornly, confidently toward a solution. 

In musical performance, we observe the master, mobilized in the
appropriate, approximately agapic state of mind, sustaining suc-
cessively a very long line of phrasing over a passage, a sequence of

dering upon the dionysiac or irrational
approach. 

Some performers have recognized t
have understood it wrongly. They accep
ments were tuned to C=256, and accept th
arbitrary sentimentality upon the perform
the original text. However, the result is du
the execution, no compelling sort of dist
performance. The almost metronomic ab
tion at all, has been substituted fo
Romanticist’s erotic sentimentality, an
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ingness of the mystically obscene. 

Among the best ways of bringing 
states among literate musicians, is to lu
composition in Classical poetry. Each of
the interpretive problems of their musica
shown in that terrible recitation of poe
usually more or less infallible to the sam
discussing the interpretation of a musica
ertoire. The response is usually either 
technical aspects of the composition, or s
same general lines as the usual run o
reviews and dust-jacket program notes. 

The notion that the composer has e
musical idea referenced to the potential f
chosen musical subject-matter, is someth
cian appears to be ignorant. 

There is perhaps no one mode in whi

alities of musical ideas. Our
tom us to communicating on
ch matters to the domain of
 words. Sometimes, a verbal-
nes of musical rehearsals and
e have suggested will usually
, but are not infallible ways of
s from the good musician; the
ade with aid of their instru-

ong way, in contrast with the

 C L A S S I C A L I D E A xxvii
passages, an entire section of a movement of a work, an entire move-
ment, an entire work. The beauty of some of the adagio cantabile
movements of Mozart and Beethoven instrumental compositions, are
excellent illustrations of this. 

If we compare such a performance of these works, with the erotic
quality of sentimentalism of other performances by celebrated artists,
the difference glares out at us. It was said of Wagner’s “Liebestod,”
from his Tristan und Isolde, that the performers’ objective was to leave
“not a dry seat in the house.” Such is the distinction between the agapic
quality of the Classical Idea in music, and the erotic approach, bor-

communicate the notion of agapic qu
modern musical culture does not accus
such subjects; most musicians leave su
musical expression as such, rather than
ization of musical ideas occurs as overto
kindred occasions. The kinds of tests w
bring out the failed musician’s problems
adducing the desired quality of exposition
latter usually resort to demonstrations m
ments, showing the problems of the wr

P R E F A C E : T H E



e collection published as his
 predominantly influenced by
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rk an explicit treatment of

 4. 
he center of Bach’s A Musical
w of classical compositional
rinciple of the Classical Idea,
ork, the initial discovery of a

 of great artistic beauty. Once
 a part of the repertoire of nat-

e, of the distinction between
the apparent exception which

ach of plastic and non-plastic
haracter. The direction, is the

. The result of progress is, that
es a higher standard for natural
es which have established this
 for generations to come; the

iving the process of discovery,
rtistic beauty on that account.
 been a valid discovery in the
a principle of natural beauty

ural and artistic beauty, is that
or art from the beginning, by

natural beauty shaped by valid
proper approach. In such ways, they attempt to make the differences
heard. In the final analysis, no other approach is a fully adequate one. 

Nonetheless, what we have stated here so far indicates the general
idea to be conveyed. In practice, perhaps no musician is fully satisfied
that any performance he or she has given, or heard, is yet an adequate
one. The drive to discover flawed or inadequate treatments, and to dis-
cover ways to better serve the purpose, is the life’s blood of musical
activity, as every true scientist is impassioned by the determination to
supersede the inadequacies in his most recent, most valued discoveries.
That is the agapic way of such professions at their best. 

Yet, we may add something of general applicability, which is
helpful in making the point a bit clearer. What we aim for in the
Classical Idea of music, is polyphonic and agapic “transparency” of the
composition as a unified process of elaboration—development—of a
musical idea. 

Now, the dividing-line between natural and artistic beauties
becomes blurred. 

In 1747, J.S. Bach entered into a famous collaboration with the
Prussian monarch and amateur musician Frederick the Great. The result
was Bach’s A Musical Offering. It is both a beautiful musical com-
position and a series of studies defining the rudiments of the discovery
of a new dimension of approach to the methods of Classical musical
composition. 

After Mozart undertook his intensive studies of Bach, about 1782,
Bach’s A Musical Offering contributed a major influence to his work.
The results are most directly represented in a series of three composi-
tions. The first is the C minor keyboard sonata, K. 457. The second is the
so-called “Dissonant” quartet, K. 458. The third is a keyboard fantasy,
written as a prologue to the K. 457 sonata, K. 475. The same musical

sonata and the Kriegers Ahnung of th
Schwanengesang. Chopin, demonstrably
Bach more than Beethoven, nonethele
famous references to Beethoven’s wo
Beethoven’s Opus 111, as his own Opus

In effect, the discoveries situated at t
Offering were thus rendered a virtual la
method. This is exemplary of a general p
not only in music. As in valid scientific w
principle has the implications of a work
established, that same principle becomes
ural beauty. 

This is not the exception to the rul
natural and artistic beauty; rather, it is 
proves the rule. 

All Classical art, as a whole, and in e
aspects of art as a whole, has a directed c
perfection of man’s use of natural beauty
the greater perfection so achieved becom
beauty’s expression as art. The discoveri
higher standard persist as artistic beauty
enjoyment of such works is the act of rel
and is thus of the character of durable a
At the same time, what is proven to have
production of artistic beauty, becomes 
thereafter. 

The essential distinction between nat
natural beauty is that which is decreed 
God. Artistic beauty is that use of lawful 
 God has endowed the human
 same as in the progress of
ce. The difference is, that the
oduce valid fundamental dis-
e of those discoveries for the
 of the creation and re-creation

 strengthen the noblest state of
ieve, and to aid thus in making
idea is elaborated in application to other locations, but these three, taken
together, represent a formal statement of Mozart’s assimilation and
further development of the discovery which Bach presented in his A
Musical Offering. 

The same musical idea is the principal subject of several works of
Beethoven. In the keyboard repertoire, these include his “Pathétique”
sonata, Opus 13, and his last keyboard sonata, Opus 111. Schubert also
makes the same musical idea the principal subject of several composi-
tions, including, most famously, his posthumous C minor keyboard

f

use of those creative powers with which
individual. The situation is broadly the
physical scientific knowledge and practi
Agape — which enables the scientist to pr
coveries, and to guide society in the us
advantage of mankind, is the end in itself
of artistic beauty. 

The purpose of art is to celebrate and
mind which the individual person can ach
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us better people. It is a contribution best and most naturally celebrated
in the manner AgapeÑ prescribes, by an intensification of that anti-erotic
quality of emotion we associate with child-like tears of joy. 

The most precious gift we may receive, is the means to bring forth
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The Foundations of
Scientific Tuning



 difference what fundamental
nvention or habit.
 what we today call in physics
ear” theory. Thus, Helmholtz
cluding musical tones, can at
ted in the same way as lengths
ery important aspect of music,
d our universe as a whole, is
al or aesthetic theory based on
 magnitudes, is bound to be

arify this point. Compare the
e with that of arcs on the cir-
s no intrinsic measure; before
oose some unit, some interval
ent. The choice of the unit of
y.
 by its very nature an intrinsic,
cycle of rotation. Each arc has
ular self-divisions of the circle
 a lawful fashion (e.g., a right
 by the side of an equilateral

 creates the circle, imposes an
the process of creation of our
every existence in the universe,
d to recognize the fact that our

ature, such that all magnitudes
d values. This is why Helm-
This chapter will demonstrate why, from a scientific standpoint, no
musical tuning is acceptable which is not based on a pitch value for
middle C of 256 Hz (cycles per second), corresponding to A no higher
than 432 Hz. In view of present scientific knowledge, all other tunings
including A=440 must be rejected as invalid and arbitrary.

Those in favor of constantly raising the pitch typically argue, “What
difference does it make what basic pitch we choose, as long as the other
notes are properly tuned relative to that pitch? After all, musical tones
are just frequencies, they are all essentially alike. So, why choose one
pitch rather than another?” To these people, musical tones are like paper
money, whose value can be inflated or deflated at the whim of whoever
happens to be in power.

This liberal philosophy of “free-floating pitch” owes its present
power and influence in large part to the acoustical theories of Hermann
Helmholtz, the nineteenth-century physicist and physiologist whose
1863 book, Die Lehre von den Tonempfindungen als physiologische
Grundlage für die Theorie der Musik (The Theory of the Sensations of
Tone as a Foundation for Music Theory) became the standard reference
work on the scientific bases of music, up to this very day. Unfortunately,
every essential assertion in Helmholtz’s book has been proven to be
false.

Helmholtz’s basic fallacy—still taught in most music conservatories
and universities today—was to claim that the scientific basis of music
is to be found in the properties of vibrating, inert bodies, such as strings,
tuning forks, pipes, and membranes. Helmholtz defined musical tones
merely as periodic vibrations of the air. The fundamental musical tones,
he claimed, are sine waves of various frequencies. Every other tone is
merely a superposition of added-up sine waves, called “overtones” or
“harmonics.” The consonant musical intervals are determined by prop-

essentially identical, and that it makes no
pitch is chosen, except as an arbitrary co

Helmholtz’s entire theory amounts to
a “scalar,” “linear,” or at best, “quasi-lin
assumed that all physical magnitudes, in
least implicitly be measured and represen
along a straight line. But, we know that ev
of the human voice, the human mind, an
characteristically nonlinear. Every physic
the assumption of only linear or scalar
false.

A simple illustration should help cl
measurement of lengths on a straight lin
cumference of a circle. A straight line ha
we can measure length, we must first ch
with which to compare any given segm
measurement, however, is purely arbitrar

The circle, on the contrary, possesses
absolute measure, namely one complete 
an absolute value as an angle, and the reg
define certain specific angles and arcs in
angle or the 120-degree angle subtended
triangle inscribed in the circle).

Just as the process of rotation, which
absolute metric upon the circle, so also 
universe determines an absolute value for 
including musical tones. Helmholtz refuse
universe possesses a special kind of curv
have absolute, geometrically determine
 not merely wrong by accident
measures are intrinsically fal-

 of the air. A sound wave, we
s involving the rapid assembly
tions of molecules. In modern
cess is known as a “soliton.”
tal work needs to be done, we
cies of coherent solitons cor-
croscopic or quantum level of
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erties of the “overtone series” to be simple whole-number ratios of fre-
quencies. Arguing from this standpoint, Helmholtz demanded that
musicians give up well-tempering and return to a “natural tuning” of
whole-number ratios; he even attacked the music of J.S. Bach and
Beethoven for being “unnatural” on account of their frequent modu-
lations.

Helmholtz based his theory of human hearing on the same fallacious
assumptions. He claimed that the ear works as a passive resonator,
analyzing each tone into its overtones by means of a system of tiny
resonant bodies. Moreover, he insisted that the musical tonalities are all

holtz’s theories are systematically wrong,
or through isolated errors. Straight-line 
lacious in our universe.

For example, sound is not a vibration
know today, is an electromagnetic proces
and disassembly of geometrical configura
physics, this kind of self-organizing pro
Although much more detailed experimen
know in principle that different frequen
respond to distinct geometries on the mi



 the determination of musical
pelling reasons for C=256 Hz

 which have emerged from a
al. as well as modern scientific

ent in music, is also a living
onstrated that all living pro-

 internal geometry, whose most
phological proportion of the
, the Golden Section arises as

   

φ ≈ 1.618

e ratio between the side and the
organization of the process. This was already indicated by the work of
Helmholtz’s contemporary, Bernhard Riemann, who refuted most of the
acoustic doctrines of Helmholtz in his 1859 paper on acoustical shock
waves.1

Helmholtz’s theory of hearing also turned out to be fallacious. The
tiny resonators he postulated do not exist. The human ear is intrinsically
nonlinear in its function, generating singularities at specific angles on
the spiral chamber, corresponding to the perceived tone. This is an active
process, akin to laser amplification, not just passive resonance. In fact,
we know that the ear itself generates tones.

Moreover, as every competent musician knows, the simple sinu-
soidal signals produced by electronic circuits (such as the Hammond
electronic organ) do not constitute musical tones. Prior to Helmholtz, it
was generally understood that the human singing voice, and more spe-
cifically, the properly trained bel canto voice, is the standard of all
musical tone. Historically, all musical instruments were designed and
developed to imitate the human voice as closely as possible in its non-
linear characteristics.

The bel canto human voice is for sound what a laser is for light: The
voice is an acoustical laser, generating the maximum density of elec-
tromagnetic singularities per unit action. It is this property which gives
the bel canto voice its special penetrating characteristic, but also deter-
mines it as uniquely beautiful and uniquely musical. By contrast, elec-
tronic instruments typically produce Helmholtzian sine-wave tones,
which are ugly, “dead,” and unmusical exactly to the extent that they are
incoherent and inefficient as electromagnetic processes.

The human voice defines the basis for musical tuning and, indeed,
for all music. This was clearly understood long before Helmholtz, by the
scientific current associated with Plato and St. Augustine, and including

went—then what conclusions follow for
pitch today? Let us briefly outline the com
as the only acceptable scientific tuning,
review of the classical work of Kepler et 
research.

The human voice, the basic instrum
process. Leonardo and Luca Pacioli dem
cesses are characterized by a very specific
direct visible manifestation is the mor
Golden Section. In elementary geometry

1

φ

Figure 1.1 The Golden Section arises as th
diagonal of a regular pentagon.
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ological studies, Leonardo da
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an body. Since music is the
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Nicolaus of Cusa, Leonardo da Vinci and his teacher Luca Pacioli, and
Johannes Kepler. In fact, Helmholtz’s book was a direct attack on the
method of Leonardo da Vinci.

If Helmholtz’s theories are wrong, and those of Plato through Kepler
and Riemann have been proven correct—at least as far as these

the ratio between the side and the diagona
1.1). The Golden Section naturally form
geometric series—a growth process in wh
Section ratio with the preceding one. Alre
Leonardo Pisano (also called Fibonacci)
of populations of living organisms alway
the Golden Section. In extensive morph
Vinci showed that the Golden Section is
construction of all living forms. Figur
Golden Section proportions of the hum

__________
1 Bernhard Riemann, “Über die Fortpflanzung flacher Luftschwingungen von end-

licher Weite,” in Gesammelte mathematische Werke, ed. H. Weber (Leipzig, 1876),
pp. 145–164. English translation: “On the Propagation of Plane Air Waves of Finite
Amplitude,” International Journal of Fusion Energy (1980), Vol. 2, No. 3.
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Icosahedron

Figure 1.4 The five Pla

product of the human voice and human mind—i.e., of living pro-
cesses—therefore, everything in music must be coherent with the Golden
Section. This was emphatically the case for the development of Western
music from the Italian Renaissance up through Bach, Mozart, and
Beethoven.

The Classical well-tempered system is itself based on the Golden
Section. This is very clearly illustrated with the following two series of
tones, whose musical significance should be evident to any musician:

inscribed in a circle shows Golden Section proportions.



 again, we obtain a point, the
wo diameters, as in Figure 1.6.
nts” of plane geometry. Also,

(Figure 1.7).
r action alone, generate the
, square, and pentagon—which

planetary orbits by nesting the
Golden Section, predominate in our universe, whereas others do not.
There is nothing mysterious or mystical about the appearance of the

Golden Section as an “absolute value” for living processes. Space
itself—that is, the visual space in which we perceive things—has a
specific “shape” coherent with the Golden Section. For, space does not
exist as an abstract entity independent of the physical universe, but is
itself created. The geometry of space reflects the characteristic curvature
underlying the process of generation of the universe as a whole. We know
that space has a specific shape, because only five types of regular solids
can be constructed in space: the tetrahedron, cube, octahedron, do-
decahedron, and icosahedron (Figure 1.4). These five solids are uniquely
determined characteristics of space. They are absolute values for all of
physics, biology, and music. Indeed, Luca Pacioli emphasized that all
the solids are derived from a single one, the dodecahedron, and that the
latter is uniquely based upon the Golden Section. Hence, the Golden
Section is the principal visual characteristic of the process of creation
of the universe.

In his Mysterium Cosmographicum, Kepler provided further, deci-
sive proof for Leonardo and Pacioli’s method. He demonstrated that the
morphology of the Solar System, including the proportions of the
planetary orbits, is derived from the five regular solids and the Golden
Section. Figure 1.5 shows Kepler’s famous construction of the planetary
orbits through a nested series of concentric spheres whose spacing is
determined by inscribed regular solids. Therefore, the Solar System has
the same morphological characteristics as living organisms.

Kepler located the underlying reason for these morphological
characteristics in the generating process of the universe itself, and this
he attempted to identify with the help of what is called the isoperimetric
theorem. This theorem states that among all closed curves having a given

a straight line, the diameter. By folding
center of the circle, as the intersection of t
This alone creates for us the basic “eleme
by rotating a circle we obtain the sphere 

Further constructions, using circula
regular polygons—the equilateral triangle

Figure 1.5 Kepler’s construction of the 
Platonic solids in spheres.
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parameter, the circle is the unique curve which encloses the greatest area.
Circular action is the maximally efficient form of action in visible space,
and therefore coheres uniquely with the bel canto musical tone and the
beam generated by a laser. Kepler reasoned that if circular action reflects
uniquely the creative process of the universe, then the form of everything
which exists—of atoms and molecules, of the Solar System, and the
musical system—must be constructible using nothing but circular
action.

By this procedure, called “synthetic geometry,” we generate from
the circle, by folding it upon itself (i.e., circular action applied to itself),

form the faces of the five regular solids. F
polygons, Kepler derived the fundamenta
fourth, and major third, without any r
polygons embody the principle of self-d
4, and 5. The octave, or division by 2, w
first result of folding the circle against it
and 5 we obtain, following Kepler, the 
musical intervals: octave 1:2, fifth 2:3, fo

Division by seven is invalid, Kepler
is not constructible from circular action 
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 the sound produced. The more

  

xive c) triply self-reflexive
circular action

as the result of triply-connected
regular solid. Since Kepler’s musical ratios are uniquely coherent with
the regular solids, they are uniquely coherent with the Golden Section
underlying those solids.

Kepler went on to demonstrate that the angular velocities of the
planets as they move in their elliptical orbits around the Sun, are them-
selves proportioned according to the same ratios as the fundamental
musical intervals (see Table A on p. xxiii). Since Kepler’s time, similar
relations have been demonstrated in the system of moons of various
planets, and provisionally also even in the motion of spiral galaxies.

C=256 has a uniquely defined astronomical value, as a Keplerian

By contrast, A=440 is a purely arb
ical-geometrical justification. A=440 is a
sense that it bears no coherent relation
reality.

Today, we can add some essential po
was absolutely rigorous, as far as it went; h
an incomplete representation of creative a
great step was taken by Carl Friedrich G
nineteenth century. Gauss introduced co
mere circular action, as the basis for syn
combines the isoperimetric principle of t
growth expressed by the Golden Section

Let us demonstrate conical spiral acti
a soprano sing a scale upward, starting a
quency increases, so does the intensity of

Figure 1.6 By the process called “synthetic geometry,” we generate from the
circle, by folding it upon itself, a straight line (the circle’s diameter). Folding
again, we generate a point, located at the center of the circle.

a) circular action b) double self-refle
circular action

Figure 1.7 The generation of the sphere 
circular action.
ux density.” But this increase
 increase in scalar magnitude.
t events occur. First, she must

o maintain the “isoperimetric,”
hall return to the register shift
n arrival at the octave, C=512.

ction has been completed, like
ere is a rotational component

 energy flux density. Again,
t exist.
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interval in the Solar System. The period of one cycle of C=256 (1⁄256 of
a second) can be constructed as follows. Take the period of one rotation
of the Earth. Divide this period by 24 (= 2 × 3 × 4), to get one hour.
Divide this by 60 (= 3 × 4 × 5) to get a minute, and again by 60 to obtain
one second. Finally, divide that second by 256 (= 2 × 2 × 2 × 2 × 2 × 2 ×
2 × 2). These divisions are all Keplerian divisions derived by circular
action alone. It is easy to verify, by following through the indicated series
of divisions, that the rotation of the Earth is a “G,” 24 octaves lower than
C=256. Similarly, C=256 has a determinate value in terms of the com-
plete system of planetary motions.

precise term for this intensity is “energy fl
is not merely linear extension, not merely
As our singer sings upward, two importan
make a register shift, at F-sharp, in order t
least-action form of bel canto tone. We s
in a moment. The second event occurs upo
We hear very clearly, that one cycle of a
a 360-degree rotation. This proves that th
of action to increase the frequency or
Helmholtzian straight-line action does no
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he interval once known as the
al proportion, this F-sharp is
and its octave, C=512.
nstructions with conical spiral
ction, we discover wonderful
teristic of the conical volume
512, by slicing the cone diag-
is an ellipse. Project this ellipse
 of the resulting plane ellipse

         

•
•

•
•

Geometric mean
radial length halfway
around the scale

E

E b

D

C #

ojected onto a plane, showing the
The true geometry of the singer’s action is therefore most simply
represented by spiral action upward on a cone. In Figure 1.8, the cone’s
axis represents frequency. Each circular cross-section of the cone rep-
resents a bel canto musical tone. The spiral makes one complete rotation
in passing from C=256 to C=512, and one more cycle would bring it from
C=512 to the next higher octave, C=1024. Thus, the interval of an octave
corresponds to one complete 360-degree cycle of conical spiral action.

Not only the octave, but all musical intervals correspond to specific
angles on conical-spiral action. This is most clearly seen if we project
our conical spiral onto a plane perpendicular to the axis (Figure 1.9). If

and angular displacements within which
to be defined.)

Most important, the halfway point of
F-sharp, the diminished fifth from C, or t
“devil’s interval.” In terms of geometric
located as the geometric mean of C=256 

If we carry out synthetic geometry co
action, just as Kepler did with circular a
things. For example, construct the charac
bounded by the circles at C=256 and C=
onally across those two circles. The result 
onto the plane. The principal parameters

  

A

B

z

A + B
2

=
3
2

= G = 1.5 = arithmetic
mean

AB = 2√ F#√ = ≈ 1.414 = geometric
mean

2AB
A + B

=
4
3

=F ≈1.333 = harmonic
mean

0

n

B = 2
= C512

A =1
= C256

Figure 1.8 The octave corresponds to one full revolution of spiral action, while
the fifth, diminished fifth, and fourth are respectively the arithmetic, geometric,
and harmonic means.

•

•
•

•

•
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••

Arithmetic mean
radial length A b

C

B

B b

A

G
F #

F

C′

Figure 1.9 The self-similar conical spiral pr
intervals of the equal-tempered scale.
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most important division-points

 of the ellipse

m
or axis
s

 correspond to the harmonic,
F O U N D A T I O N S O F

we divide a full 360-degree rotation into 12 equal angles, then each such
(30-degree) displacement corresponds to a semitone interval in fre-
quency. The radial lengths defined by the spiral at the indicated 12 angles
are exactly proportional to the frequencies of the equal-tempered musical
scale. The interval of a fifth corresponds to rotation through 7⁄12 of the
circle, or 210 degrees. The interval of a minor third corresponds to a right
angle, and so forth.

(The equal-tempered system is only an approximation of a rigorous
well-tempered system whose details have yet to be fully elaborated.
Nevertheless, the indicated construction identifies the frequency regions

define exactly the frequency ratios for the 
of the octave (Figure 1.10):

C=256 corresponds to the perihelion
C=512 corresponds to the aphelion
F corresponds to the semi-latus rectu
F-sharp corresponds to the semi-min
G corresponds to the semi-major axi

At the same time, F, F-sharp, and G



 shift divides the scale exactly
t in the cycle of conical spiral
next-higher octave, where the
 soprano comes once again at

ysical event of fundamental
estion for the voice. In physical
arity, a nonlinear phase change
ce to water or water to steam.
ogical process of cell division
=256 tuning, the region of this
eometrical division of conical
 voice, for musical and devel-
erence for the human voice in

er shift.” It has long been noted
arth, and Mars) all share such
, solid silico-metallic surface,
ts (Jupiter, Saturn, Uranus, and
t of characteristics: large size,
 rings. The dividing-point be-
gisters” is the asteroid belt, a
ragmentary bodies believed to

tem register shift falls exactly
 the shift of the soprano voice
t the outer layer of the Sun, and
al making exactly one rotation
he innermost planet, Mercury,

     
sung in the second register. The register
at the geometrical-mean or halfway poin
action. The same process repeats in the 
shift from second to third register of the
F-sharp, the geometric mean.

The bel canto register shift is a ph
importance, and not merely a technical qu
terms, the register shift constitutes a singul
comparable to the transformation from i
An even better comparison is to the biol
(mitosis). In every case, we see that in C
singularity coincides with the principal g
spiral action. (Here we take the soprano
opmental reasons, as the fundamental ref
general.)

Our Solar System also makes a “regist
that the inner planets (Mercury, Venus, E
common features as relatively small size
few moons, and no rings. The outer plane
Neptune) share a second, contrasting se
gaseous composition, many moons, and
tween these two sharply contrasting “re
ring-like system of tens of thousands of f
have arisen from an exploded planet.

It is easy to verify that the Solar Sys
in the same, geometric-mean position, as
in the proper C=256 tuning. If we begin a
construct a self-similar (logarithmic) spir
in passing from that layer to the orbit of t

FF #

G

C′ C
a is the radius at perihelion

b is the radius at aphelion

2ab /(a + b) is the harmonic mean,
—which occurs at the latus rectum

(a + b)/2 is the semi-major axis

– ab is the semi-minor axis√

focus

a

ab√
2ab

a + b

b

(a + b)
2

Figure 1.10 Projection of the ellipse formed by the circular cuts of the octave
onto a plane, and the important division points of the ellipse.
ake exactly one full cycle in
ned by the overlapping orbits
e halfway or geometric-mean
ry of the asteroid belt. More
spiral with our simple spiral
Figure 1.9), letting the interval
nd to the octave C–C, then the
angular displacements to the
lt occupies exactly the angular
een F and F-sharp; this region
geometric, and arithmetic means, respectively, of the octave. These three
means formed the basis of classical Greek theories of architecture, per-
spective, and music. The same notes F, F-sharp, and G mark the principal
division of the basic C-major scale. This scale consists of two congruent
tetrachords: C–D–E–F and G–A–B–C. The dividing-tone is F-sharp.

Let us now return to our soprano. She makes the first register shift,
from first to second register, exactly at this point of division. The first
tetrachord, C–D–E–F, is sung in the first register, while G–A–B–C are

then the continuation of that spiral will m
passing from Mercury to the region defi
of Neptune and Pluto (Figure 1.11). Th
point comes exactly at the outer bounda
precisely, if we compare the planetary 
derivation of the equal-tempered system (
from Mercury to Neptune-Pluto correspo
planetary orbits correspond exactly in 
principal steps of the scale. The asteroid be
position corresponding to the interval betw
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shift, in C=256 tuning. Thus,
ing, between the human voice,
nd the synthetic geometry of
he late Dr. Robert Moon and
the “microcosm” of subatomic

f the tuning is arbitrarily raised,
een 427 and 432 Hz) to, for
ifts (at approximately 350 Hz
etween E and F, rather than
e octave in the wrong place,
stem, destroys the agreement
erse, and finally destroys the

of the Solar System in a similar
God does not make mistakes:

     

Third Register

1,024

e′′ g′′ a′′ b′′ c′′′f #′′

e′′ g′′ a′′ b′′ c′′′f #′′

f ′′

f ′′
1,024

, the register shift occurs between
 scale), it is forced downward to
C#

C
B

Eb

E

FG

A

D

F#

Ab

Bb

C#

C

B

EbA

DBb

Asteroid
Belt

Mars

Earth
Venus

Mercury

Saturn

Jupiter
Asteroid Belt

Neptune

Uranus

Saturn

Jupiter
Asteroid Belt

is where the soprano makes the register-
complete coherence obtains, with this tun
the Solar System, the musical system, a
conical spiral action. (Recent work by t
associates has extended this coherence to 
physics.)

Figure 1.12 illustrates what happens i
from C=256 (corresponding to A betw
example, A=449. The soprano register sh
and 700 Hz) lie, in the higher tuning, b
between F and F-sharp. This divides th
destroys the geometry of the musical sy
between music and the laws of the univ
human voice itself.

If we arbitrarily changed the “tuning” 
way, it would explode and disintegrate! 

First Register Second Register

256 432 512

c′ d′ e′ f ′ g′f #′ a′ b′ c′′ d′′

c′ d′ e′ f ′ g′f #′ a′ b′ c′′ d′′

512440256

Figure 1.12 At A=432 or below (top scale)
F and F-sharp; at A=440 or above (bottom
between E and F.
Ab

Orbital band, perih

ith its proper tuning, which is
erefore, is the only scientific

Figure 1.11 A self
from Mercury to the
Pluto.
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E

FG
F#elion to aphelion

Our Solar System functions very well w
uniquely coherent with C=256. This, th
tuning.

-similar spiral will make exactly one full cycle in passing
 region defined by the overlapping orbits of Neptune and
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urations, and thus involves all

hat misleading way to state it.
meters only reflect the fact that
e—an overall geometry—such
ped accordingly. The study of
s back to Nicolaus of Cusa, and
ss, Riemann, and the Italian
ost recently been revived by
ds.
re directly—that is the proper
 way of a metaphor, think of
: You can draw any form you
herical surface, the form will
nt of its particular shape. It
n which it is drawn. The cur-
the static kind of curvature a
niverse’s curvature embraces

ocesses, from those of human
 organisms and the inorganic

scopic, subatomic level.
n mind, as realized in scientific
st directly the causal principle
ics of creative mentation which
f physical space-time.
that something congruent to
hole universe, including the

ropy.”
vature of physical space-time
Music, Thought, and the Curvature of Space

Here we call attention to some additional important questions related to
the problem of scientific tuning. But first let us restate the essence of the
matter in fundamental terms.

Human knowledge concerning our universe divides itself generally
into three domains. First, we have the domain of knowledge of what we
call “inorganic” processes: the properties of electrons, atoms and
molecules, light and gravity, and so forth. Second, we have the domain
of knowledge of living processes, which includes medicine, biology,
ecology, and so forth. And third, we have the domain of knowledge
of the mental processes of human mind, and especially of those cre-
ative processes of thought which absolutely distinguish Man from the
beasts. Music, of course, is a central feature of this third and highest
domain.

If we examine the relationship of these three domains, the essential
thing to realize is that they all concern one and the same universe. Thus,
we think with this remarkable organ called the brain, which is a living
process. Besides being living, the brain is also a physical process
involving electrons, atoms, molecules, and electromagnetic radiation,
organized in a special way. If you rightly reject “Cartesian dualism”—
which is actually a form of paranoid schizophrenia—then you are obliged
to consider the efficient, lawful connection which must exist between the
three domains.

Not only is the human mind a physical process, but human thought
processes have immediate, concrete effects upon the rest of the universe.
As human society grows, as science and technology advances, the human

complex quantum electromagnetic config
the fundamental parameters of physics.

However, this is a clumsy and somew
In reality, the so-called fundamental para
physical space-time has a certain curvatur
that every process in the universe is sha
this question in mathematical physics goe
to the nineteenth-century work of Gau
geometer Eugenio Beltrami, and has m
Lyndon LaRouche and his scientific frien

Of course, we do not see this curvatu
business of science to discover. But by
drawing forms on the surface of a sphere
want, but as long as it is drawn on the sp
be curved in a certain way, independe
“inherits” the curvature of the sphere upo
vature of the universe is different from 
sphere possesses, however, because the u
space and time together. It shapes all pr
mind down through the domain of living
domain from astrophysics into the micro

Since the creative powers of the huma
and technological progress, embody mo
of the universe, it is the lawful characterist
most clearly demonstrate the curvature o

An exciting implication of this, is 
creative mentation must pervade the w
inorganic domain. This is called “negent

This very sketchy discussion of cur

ntage-point for examining the
 space-time is curved in a spe-
on all existences. We are not
e, as if it were made of chew-

ct the creative powers of the
anized as a physical process
d, we must examine all three
ce proof for tuning at C=256.
 persist throughout the three
mind becomes an ever more powerful causal factor in the physical
universe. Indeed, the existence of the human mind is the single most
important “experimental fact” in all of physics.

The professional physicist will tell you that there are certain basic
parameters which underlie every process which occurs in the universe,
no matter what it is. These include such things as the speed of light c, the
Planck quantum of action h, the charge of the electron ε, the so-called
fine structure constant α, and so forth. If any of these basic parameters
were to change, then everything would change. For example, the prop-
agation of sound involves interactions between air molecules which are

provides us with a most advantageous va
problem of musical tuning. The fact that
cific way imposes an absolute measure 
allowed to arbitrarily stretch the univers
ing-gum.

Since music must embody and perfe
mind, while at the same time being org
involving tones and propagation of soun
of the above-mentioned domains to addu
It is only those invariant features which
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ert in organ construction and
ntact with instrument builders,

. So we can safely assume that
n the time of Beethoven the
56–1827), whose textbook on
256 as the scientific tuning.
enth centuries, and in fact into
 textbooks on physics, sound,
 given the “physical pitch” or
and 1.14 show pages from two
1931 standard phonetics text,
e U.S. War Department, which
ical pitch as at C=256.
ic” scholars agree that Mozart
ge of A=427–430. During the
rchestras such as Christopher
rs established the practice of
st of Beethoven’s symphonies
. Their reasoning for doing so
e period 1780–1827, and even
 tuned at A=430.
-pitched brass instruments into
 kicked off a demand from all
ighter” sound produced by the
 resisted, protagonists of the
is son-in-law Richard Wagner,
830s and 1840s. Wagner had

 redesigned so as to be able to
0, chaos reigned, with major
domains which can claim to cohere with the curvature of physical
space-time.

This kind of unified approach is nothing new in and of itself. It is
explicitly formulated, for example, in Plato’s Timaeus, in St. Augustine’s
De musica, and later in the World Harmony of Johannes Kepler. It was
also at the basis of the musical system of the High Sanskrit culture of
India. The question of “tuning” implies how to organize human activity
in accordance with the law—and we say now, space-time curvature—
of the universe.

For example, Sanskrit culture considers the construction of the
astronomically based calendar, the proper measurement of time, certain
aspects of medicine, as well as the setting of proper vowel sounds and
rhythms for the recitation of poetry, and the tuning of instruments, all
as a single problem. The classical Indian astronomical treatise of
Aryabhata, written around 500 A.D., defines the smaller units of time as
syllables and breaths ( pranas), and relates these units to the astro-
nomical cycles of the year, the month and the day, as follows:

1 breath (prana) corresponds to 10 long syllables
1 vinadika = 6 breaths
1 nadi = 60 vinadikas
1 day = 60 nadis
1 month = 30 days
1 year = 12 months

If we calculate backwards, we find that the ancient Indian prana was
4 seconds in our time-scale. If we divide the Indian prana in half, ten
successive times, we come to the period of oscillation corresponding to
C=256. In other words, the frequency associated with breathing would
be a C ten octaves lower than C=256.

J.S. Bach, as is well known, was an exp
master of acoustics, and was in constant co
scientists, and musicians all over Europe
he was familiar with Sauveur’s work. I
leading acoustician was Ernst Chladni (17
the theory of music explicitly defined C=

From the seventeenth through ninete
the 1940s, all standard U.S. and European
and music, Helmholtz included, took as a
“scientific pitch” of C=256. Figures 1.13 
standard modern American textbooks, a 
and the official 1944 physics manual of th
begin with the standard definition of mus

Regarding composers, all “early mus
tuned at C=256, since his A was in the ran
1980s, directors of original-instrument o
Hogwood, Roger Norrington, and othe
recording all Mozart works, as well as mo
and piano concertos, at precisely A=430
was pragmatic: German instruments of th
replicas of those instruments, can only be

Czar Alexander’s introduction of high
Austria at the 1815 Congress of Vienna,
the crowned heads of Europe, for the “br
higher pitch. While Classical musicians
Romantic school, led by Franz Liszt and h
championed the higher pitch during the 1
the bassoon and many other instruments
play only at A=440 and above. By 185
rying from A=420, to A=460

ment, under the influence of a
roponent Gioacchino Rossini,

pitch in modern times. France
ishing A at 435 Hz, the lowest
=456) then in common use in
rdi later referred, in objecting
nder which circumstance “we
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A few historical remarks are in order here, on how C=256 was
originally identified as the “scientific tuning.”

The first explicit reference to the tuning of middle C at 256 oscil-
lations per second was probably made by a contemporary of J.S. Bach.
It was at that time that precise technical methods developed making it
possible to determine the exact pitch of a given note in cycles per second.
The first person said to have accomplished this was Joseph Sauveur
(1653–1716), called the father of musical acoustics. He measured the
pitches of organ pipes and vibrating strings, and defined the “ut”
(nowadays known as “do”) of the musical scale at 256 cycles per second.

European theaters working at pitches va
and higher at Venice.

In the late 1850s, the French govern
committee of composers led by bel canto p
called for the first standardization of the 
consequently passed a law in 1859 establ
of the ranges of pitches (from A=434 to A
France. It was this French A to which Ve
to higher tunings then prevalent in Italy, u
call A in Rome, which is B-flat in Paris.”
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. Army insists on C=256 as the
d it difficult to sing music written
ompanied by instruments tuned to
can Federation of Musicians.”
Figure 1.13 G. Oscar Russell’s 1931 book on phonetics used as its point of
reference the “physical pitch” of C=256, as opposed to the reigning pre-World
War II “international pitch” of A=435.

Figure 1.14 The 1944 Manual of the U.S
standard pitch, and notes that “sopranos fin
by Handel and his contemporaries when acc
the [A=440] pitch adopted by the Ameri
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irst, psychologists have long
r second (4 octaves above the
w C=256) as a very important
 “flicker frequency.” It is at this
te a series of repeated stimuli
nto a continuous gestalt. Most
to the characteristic frequency
d higher; theta: 4–8 Hz).
” of living cells2 in the field of
ing tissue emits and absorbs
specific frequencies or wave-
nt of these frequencies can be

e musical scale, but 42 octaves

quency is that associated with
ey substance in all living pro-
ngths of between 263 and 269
h of a meter). The center fre-
65 nm) is 1.1283 × 1015 cycles
 above the frequency 256.54
al molecule is tuned very pre-

vidence comes from nuclear
e seventeenth century insisted
rt matter, but that all matter is
tion. Much later, in the 1920s,
pleted the demonstration that

protons, neutrons, and atomic
requency oscillations. In other
Following Verdi’s 1884 efforts to institutionalize A=432 in Italy,
a British-dominated conference held in Vienna in 1885 ruled that no such
pitch could be standardized. The French, the New York Metropolitan
Opera, and many theaters in Europe and the United States continued to
maintain their A at 432-435, until World War II.

The first effort to institutionalize A=440 was a conference organized
in 1939 by Nazi Propaganda Minister Josef Goebbels, who had stan-
dardized A=440 as the official Nazi German pitch. Professor Robert
Dussaut of the National Conservatory of Paris told the French press that,
“by September 1938, the Acoustic Committee of Radio Berlin requested
the British Standard Association to organize in London a congress to
adopt internationally the German Radio tuning of 440 periods. The
congress was held in London, a very short time before the War, in
May–June 1939. No French composer was invited. The decision to raise
the pitch was thus taken without consulting French musicians, and
against their will.” The outbreak of war between England and Germany
soon thereafter voided the Anglo-German agreement, with the result that
A=440 still did not stick as a standard pitch.

A second congress of the International Standardizing Organization
convened in London in October 1953, to again attempt to impose A=440
internationally. This conference passed such a resolution; but again, no
continental musicians who opposed the rise in pitch were invited, and
the resolution was widely ignored. Professor Dussaut of the Paris Con-
servatory wrote that British instrument makers catering to the U.S. jazz
trade, which played at A=440 and above, had demanded the higher pitch,
“and it is shocking to me that our orchestra members and singers should
thus be dependent upon jazz players.” A referendum was held by
Professor Dussaut in which 23,000 French musicians voted over-
whelmingly for A=432.

human knowledge referred to above. F
identified the frequency of 16 cycles pe
“seconds pendulum,” and 4 octaves belo
psychophysiological threshold, called the
frequency that the mind begins to integra
(such as flashes of light or sound pulses) i
likely this “flicker frequency” is related 
ranges of the brain waves (alpha: 8 Hz an

Second, a recent study of the “tuning
optical biophysics has revealed that liv
electromagnetic radiation at a series of 
lengths. It turns out that the most importa
arranged in an ordering very similar to th
higher (see Figure 1.15).

Perhaps the most important single fre
the main absorption band of DNA, the k
cesses. This band corresponds to wavele
nanometers (a nanometer is one-billiont
quency of this band (corresponding to 2
per second, which is exactly 42 octaves
cycles per second. Thus, the key biologic
cisely to C=256.

A further, most striking piece of e
physics. Already Gottfried Leibniz in th
that there is no such thing as passive, ine
merely a phenomenon associated with ac
Louis DeBroglie and other physicists com
the particles of matter such as electrons, 
nuclei are all associated with very high-f
ing Processes,” 21st Century Science

e constantly being maintained
cies. The DeBroglie frequency
 corresponds nearly exactly to
e C=256 Hz. (The difference
d by equal tempering in C=256
he frequency of the neutron is

 semitone. This means that the
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__________
2 Warren J. Hamerman, “The Musicality of Liv

& Technology, Vol. 2, No. 2, March–April 1989.

As recently as 1971, the European Community passed a recom-
mendation calling for the still non-existent international pitch standard,
according to “The Pitch Game,” in Time Magazine, August 9, 1971. The
article reported that A=440, “this supposedly international standard, is
widely ignored.” Lower tuning is common, including in Moscow, Time
reported, “where orchestras revel in a plushy, warm tone achieved by
a larynx-relaxing A=435 cycles,” and at a performance in London “a few
years ago,” British church organs were still tuned a half-tone lower, about
A=425, than the visiting Vienna Philharmonic at A=450.

We find further confirmation of C=256 in the other domains of

words, we could say that these entities ar
by processes “tuned” to particular frequen
for the proton is 2.26876 × 1023 Hz, which
the “G” in the 69th octave above middl
between the proton’s “G” and the G define
is less than the 28th part of a semitone.) T
very slightly higher, by the 40th part of a
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 chemical elements are all very
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ave above middle C (differing
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s shown that the masses of the
ed closely in accordance with

nly in the tuning C=256, not in
 these two tunings is somewhat
either the differences between
cies and the equal-tempered
l-tempered and the Keplerian
tween the A=440 and C=256
c as opposed to the nominal
in demonstrations of the two
d as an entire semitone.)
rology,” let us emphasize the
ndamental frequency of DNA
ton, neutron, and electron on

es on the other, all reflect the
ore, if we examine the physics

anto musical tone, we find that
d” in accordance with the DNA
glie frequencies are embedded
ough which sound propagates,
 physical action is organized
 which constitute singularities
erally have to banish ourselves

Fig

16
genic radiation 42 octaves + F-341 Hz
(200 nanometers)

e protein alpha helix 42 octaves + E-326 Hz
(208 nanometers)

A 42 octaves + C-256 Hz
(265 nanometers)

tein complex 42 octaves + B-243 Hz
(280 nanometers)

ion (lower bound) 42 octaves + G-188 Hz
(360 nanometers)

ister shift between ultraviolet and visible F–F-sharp

orophyll-a 42 octaves + E-158 Hz
(430 nanometers)

otene 42 octaves + D-141.5 Hz
(481 nanometers)

tosynthesis action spectra 42 octaves + C-128 Hz
(536 nanometers)

ion peak 42 octaves + B-122 Hz
(560 nanometers)

ochrome 42 octaves + B-flat-114 Hz
(595 nanometers)

orophyll-a 42 octaves + A-flat-102.25 Hz
(660 nanometers)

teria photosynthesis center 1 42 octaves + G-94 Hz
(720 nanometers)

ister shift between visible and infrared F–F-sharp

teria photosynthesis center 2 42 octaves + E-80 Hz
(850 nanometers)

teria photosynthesis center 3 42 octaves + E-flat-75.5 Hz
(900 nanometers)

DeBroglie frequencies of the nuclei of the
nearly integral multiples of the proton fre
the hydrogen atom), which is tuned to G 

The other crucial “elementary partic
nearly exactly to the “A” in the 58th oct
by less than the tenth part of a semitone fr
The French physicist Joel Sternheimer ha
so-called elementary particles are organiz
the musical scale. This holds, however, o
A=440. (The nominal difference between
less than half a semitone, far bigger than 
the DNA, proton, and electron frequen
values, or the differences between equa
scale values. The actual discrepancy be
tunings, on the proper nonlinear metri
arithmetic one, is qualitatively larger; 
tunings this difference is commonly hear

Lest this appear to be mere “nume
following: Such basic parameters as the fu
and the DeBroglie frequencies of the pro
the one hand, and the astronomical cycl
curvature of physical space-time. Furtherm
of generation and propagation of the bel c
(1) the singer as a living organism is “tune
in all of his or her cells, and (2) the DeBro
everywhere in the singer and in the air thr
as a central feature of the way in which
through electrons, protons, and neutrons
of matter. To escape C=256, we would lit

ure 1.15 The Musical Scale and the Biological Spectra
s

c

s

 of this astronomically defined
r shift of the bel canto soprano
een F and F-sharp in that tun-
 C=256 as the scientific tuning.
 not by mere physiological

the criterion of beauty which
human mind.
phere maximum radiation 42 octaves + C-64
(1,072 nanometers)

ing the main spectral absorption frequency of DNA as “biological middle C” lying 42
ves above C=256, the key moments of biological processes range from F above
logical middle C,” to two octaves below (40 octaves above C=256). All values are
ise musical tones in cycles per second (Hz) plus 42 octaves. The initial experimental
es in wavelengths are given in parentheses. Source: Warren J. Hamerman, “The
icality of Living Processes,” 21st Century Science & Technology, March-April, 1989,
4. Reprinted by permission.

from the universe!
As noted above, it is the coincidence

value of the C octave series with a registe
voice where it should be—namely betw
ing—which is the main basis for regarding
The bel canto register shift is defined
requirements of the voice, but also by 
derives from the creative faculties of the 
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bined spontaneous

The fact that t
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 Playing Harp and Singing
gues known standards for the ranges and variety of
 each species of singing voice. In the properly trained
, the range of each species of voice (soprano, tenor,
ided into sub-ranges, or registers, each of a different
preceding and following register. A chart of the reg-
e six voice species can be found on the inside front
e. The values shown in that chart reflect the natural
sical universe (and of the human singing mechanism
fore represent the registration to be followed in the
 training of singing voices (see Chapter 9). Other
ods, especially those popularized since the early part
tury, shift the emphasis from a naturally determined
tion of “resonance,” with imprecise register shifts.
om the time they can speak, begin with a universal
the soprano voice. The large majority of children
os until some time before puberty (see Chapter 3), at
ices of some children develop into mezzosopranos.
of these changes varies with the individual child. But
ming of these changes, the experience of being able
o is universal for young human beings during their
n learning to speak is, in the best of situations, com-
ly with learning to sing.
oday, the child soprano may not appear to be the
one of the unfortunate consequences of an electronic
h bombards even young children with vocal models
ho speak and sing in the lowest notes of their range,
o speak and sing in a “falsetto” voice in the highest
—which turn out to be the same notes, roughly the

bove and below middle C. The message imprints upon

FIGURE 2.1 Luca della Robbia, Toddler
Bel Canto, Marble Relief
laying toddler, made for the
 Italian Renaissance music of
rture, the ideal of a universal
igure 2.3 and front cover). The
edral of Florence by the great
he hegemony of the Florentine

Nora Hamerman
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notes of their range
two or three tones a
the modern child’s ear an image of the very part of his own vocal range
which is the least natural to his or her soprano voice.

This sculpture of a singing and harp-p
Cathedral of Florence, demonstrates that
the early 1400s took as its point of depa
standard of training children to sing (see F
1436 completion of the dome of the Cath
architect Filippo Brunelleschi confirmed t



els, Panel from the “Ghent
2

Renaissance world outlook. B
technical challenges of vaulting
the principles of advanced geo
Roman techniques appropriate 
to the much more difficult prob
over an octagonal base.

A similar principle of ellip
covered for singing. The Canto
children between approximate
playing the musical instrument
of this relief, Luca della Robbi
after 1430, and his reliefs, now
commissioned as part of the pro

The evidence of the choir
program, at least as an ideal for 
in childhood for seven to ten ye
and continuing to the age of 1
trained in church choral poly
responded to what we now call b
men sang the upper polyphoni
apparently by making use of a 
not usually required to sing any
it was the introduction of boy s
more flexible development of t
agogues at the world’s few rem
that almost all children, at least
as sopranos for optimum lifetim
FIGURE 2.2 Jan van Eyck, Singing Ang
Altarpiece,” Ghent, 1426–3

runelleschi had solved the staggering
 the huge space of the dome, by applying
metry, in particular by adapting older

to the construction of a spherical dome,
lem of raising a curved ellipsoidal dome

soidal action appears to have been dis-
ria (choir loft) of the Cathedral portrays
ly the ages of two to 14, singing and
s described in Psalm 150. The sculptor
a, was Brunelleschi’s principal protégé
 in the Cathedral Works Museum, were
ject to complete the Cathedral.

 loft sculptures suggests the following
that society: Singers were trained to sing
ars, starting from the age of two to five,
3 to 15 (onset of puberty). They were
phony, and the mode of singing cor-
el canto. Although in an earlier era, adult
c line (“soprano”) against the “tenor,”
highly trained falsetto voice which was
 higher than a C or D above middle C,

opranos that allowed for a far richer and
he soprano line. To this day, vocal ped-
aining bel canto children’s choirs affirm
 until the age of 10–11, must be trained
e vocal development.
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s Dufay, Ockeghem, and later
n the fifteenth century to help
nic music in the peninsula.
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Franco-Flemish master composers such a
Josquin des Prez, were brought to Italy i
stimulate the development of polypho



ar-old Children Singing Bel

runelleschi and their Flemish
nd expanded the pedagogy of
g the first in art history in which
human children.
hat the concept of the “round
d bel canto, is seen for the first
merous singing children in the

Nora Hamerman
These masters were the product of an educational system based the
training children to sing at an early age; they were instructed to sing
plainchant, and especially highly ornamented (“florid”) polyphony in the
cathedral schools, which were an an integral feature of the great Gothic
cathedrals in northern France, the Low Countries (Flanders), and the
Rhineland beginning in the twelfth century.

At the time when Della Robbia carved the Florentine choir loft, the
leading northern composer, Guillaume Dufay, who had been trained in
the Cathedral School of Cambrai, was in Florence attached the papal
court. Dufay imported northern European choirboys to perform his
compositions, such as Nuper rosarum flores, a motet specially composed
for the dedication of Brunelleschi’s dome. It is possible that Luca’s choir
loft actually depicts such celebrated French and Flemish youths, who
were learning the newly developed Florentine vocal technique.1

This panel depicting an angel choir from the famous “Ghent Altar-
piece” by Jan Van Eyck, completed in 1432, may be taken as a realistic
depiction of the vocal technique applied in northern Europe in the same
period as Luca’s Cantoria. The angels’ faces, which appear to correspond
to adolescent choristers aged about 12–16, are portrayed by Van Eyck
is if making an intense effort to “nasalize” the voice, i.e., to place it in
the resonant cavities of the head, as seen in the slight frown which Van
Eyck must have observed from living models. This method of placement,
an absolute necessity for singing often unaccompanied music for sus-
tained periods of time without becoming hoarse, was mentioned by
Geoffrey Chaucer in connection with liturgical music, when in his
Canterbury Tales he described the nun as “singing prettily in the nose.”
It is the efforts to “nasalize” upon which the singers focus, not the shape
of the mouth. While two of the angels open their mouths in a way that
approximates the Florentine “round sound” of Luca della Robbia, all of

FIGURE 2.3 Luca della Robbia, Five-ye
Canto, Marble Relief

Florentine humanists in the circles of B
collaborators such as Dufay improved a
bel canto. Della Robbia’s reliefs are amon
the singers portrayed are not angels, but 

It is in Florence, during the 1430s, t
sound,” central to what later became calle
time as the polemical focus of art. The nu
ths in the relaxed, yet rounded
 vowel /o/, such that any note
less of the word being sung. It
d been deliberately taught this
ht way to sing, countering the
e., to sing on the neutral vowel
y experienced children’s choir
ng of the lips in Della Robbia’s
ecause, according to the Latin
 placed above each panel to
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the rest show a tighter, more horizontal opening of the lips, such that the
vowels being sung range from the Italian and Latin /e/ to /i/ (see
Chapter 9).

ten Della Robbia reliefs all open their mou
open position characteristic of the Italian
has a component of this round /o/ regard
is evident that the boys portrayed here ha
egg-shaped or ellipsoidal form as the rig
“natural” tendency of children to shout, i.
/7/ as in “ma-ma,” a tendency to which an
director will attest. The “O”-shaped openi
young singers is particularly remarkable b
inscriptions from Psalm 150, which are

__________
1 Major Flemish contrapuntalists participating in the Florentine Golden Renaissance

included Guillaume Dufay (ca. 1400–74), Josquin des Prez (ca. 1440–1521), Johannes
Ockeghem (ca. 1430–95), Heinrich Isaac (1450–1517), and Jacob Obrecht (1452–
1500).
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FIGURE 2.4 The Child’s Universal Divi

Thus, in creating modern classical music
standard for music upon a universal. Sinc
based music upon that universal standard
C was created to serve this reality. An e
developed, which would be divided in pr
ister shift of the childhood soprano voice
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drens’ voices develop best if trained spec
or “first” register, to the following “sec
means of making a “rounder” sound. The
register shift divides the C–C octave prec
clearly in the compositions dating from 
3.3–3.7). This understanding shines forth
that it was not until two centuries later th
chords or six-note scales, which dated b
Figure 9.16), was formally supplanted by
the entire octave.

______________________________
after the Florentine Renaissance of the 1430s. It w
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identify the music contained in it, they are actually singing “alleluia,”
a word which contains no /o/ vowels.

The significance of Della Robbia’s mute treatise on vocal technique
was underlined in the earliest full biography of Luca Della Robbia,
written in Giorgio Vasari’s Lives of the Artists in 1550. The Florentine
art historian remarked on the extraordinary realism of the choirboys, and
drew attention to Luca’s skill in showing “how the throat swells in
singing.”2

Sculptures such as this of five-year-olds singing, or of the infant in
Figure 2.1, cannot happen in a culture, unless the singing method de-
picted is well-developed, and being demonstrated to the viewing pop-
ulation. The Renaissance viewer was even able to determine which note
was being sung, by the relative size of the mouth opening. The composers
and other founders of the Renaissance such as Brunelleschi, his student
della Robbia, and della Robbia’s student Leonardo da Vinci, were
deliberately creating a new culture in Florence, whose core was this new
education system.3

If a child sings regularly, in a bel canto mode, during the pre-puberty
period for seven to ten years, this will strengthen and develop the vocal
apparatus of the child in a manner that is almost unimaginable today, and
will lead to its realization not merely in the form of great performance,
but in musical composition. The music of the period assumes an audience
itself trained, or potentially trained, to sing such music. The standard of
what the human voice will do, is based on that kind of background, which
was typical not only of adult soloists, but of the educated population as
a whole. The standard of what the human mind can hear is based on that
kind of training, based on the assumption that the audience had ears
trained to resonate such music.
 O F S I N G I N G V O I C E 25

ve childhood training before the onset
raised today by Venetian and British
e of bel canto as an “unavoidable
 when castration was abolished.
 of using the round sound based upon
-authored texts frequently put forward

el /7/ had always been the training
i (op. cit.) writes: “On the position of
outh correctly to give it a round form
trous effect. . . . [I]t makes the youth
ld position his mouth as he positions
T H E S I X S P E C I E S

________
2 Vasari, Giorgio, Le Vite degli Artisti (1568) (Ed. Milanesi di Sansoni, 1906), the

earliest art historian of the Renaissance.
3 The standard claim that bel canto technique did not develop until 200 years later,

in the seventeenth century, when it was developed by the castrati of Venice and Naples,
is a self-serving concoction popularized by the unfortunate castrato authors of most
seventeenth-century singing texts, such as Practical Reflections on Figured Singing
(1776) by Giambattist Mancini (1716–1800). See Henry Pleasants, The Great Singers,
New York: Simon and Schuster, 1966, pp. 37–51, especially pp. 39 and 48.

The practice of castrating young boys to form eunuch choirs was imported to the
West from the Byzantine Empire, and did not begin until 1537, one hundred years

of the knife, and not of seven to ten years of intensi
of puberty, is patently absurd. That claim is still 
authors, as a device to explain away the declin
by-product of progress” in the nineteenth century,

Castrato opposition to the Florentine tradition
the vowel /o/ was particularly intense, and castrato
the unsubstantiated claim that the unrounded vow
vowel of choice in the Renaissance. E.g., Mancin
the mouth . . . others believe that they open the m
[/o/]. This monstrous position produces the mons
sing viciously in the nose. . . . Every singer shou
it when he smiles naturally [/7/].”



Those compositions demonstrate conclusively t
time of the Florentine Renaissance, an octave scale w
to be divided in half, by the optimal F-sharp childhood
therefore based upon the pitch known today as C=25
learned the universal vocabulary of the scale as four 
register, and four notes shifted into the higher registe

There is no other explanation yet given for wh
“middle C,” or why its scale is known as the basic key
The study of the human voice is thus a case study i
ontology, and psychology, and demonstrates a ma
human beings from the animals.

Untrained childrens’ voices may make first-to-se
over a wide area (see Chapter 3). Many, especially if 
do not shift spontaneously at F-sharp, any more than 
spontaneously read or write. Yet as a result of not maki
children endeavoring to sing notes above F-sharp wi
perplexing problems in intonation, or even in produci
It was found that singers trained to shift from the low
center register as children, acquire voices with 
flexibility, and longevity.

    

I

œ
œ

œ
œ

œ

rano Registers

forts to develop a scale around
istinct human voice registers,

scale upon them, were already
. Aristides Quintilianus (floruit
ing fragments on Greek music,
 most popular Greek musical
–F–E descending from the A

s. The soprano F-sharp register
sely in half.4 Thus, the admit-
Greek music indicates that it
tion of a musical idea from the
es of the Aeolian system were
f tones above and below this
p precisely in the center of the

rs has been so well known for
any twentieth-century singing
ot exist, or that they exist only
ogenized in training. Aristides
he voice, each associated with
ks of “three styles” of musical
hat by at least the
as fully developed
 register shift, and
6. The population
notes in the lower
r.
y C is known as

 of Western music.
n human biology,
jor distinction of

cond register shift
unused to singing,
untrained children
ng this shift, many
ll experience very
ng the voice at all.
est register to the

the most beauty,

F #

II

&

œ
œ

œ
œ œ œ œ

FIGURE 2.5 Greek Tetrachord and Sop

Evidence from antiquity suggests long ef
this basic human biological reality. The d
and the desirabilty of basing the musical 
known during the Greek Classical period
ca. 330 B.C.), writer of one the only remain
reported that in the Aeolian system, the
scale, there was a central tetrachord A–G
above middle C, shown here in larger note
shift divides this central tetrachord preci
tedly fragmentary evidence concerning 
must have had the potential for the resolu
second to the first register. The other not
obtained by adding an equal number o
central tetrachord, maintaining the F-shar
system.

The primacy of human vocal registe
so long, that it is absurd to claim, as do m
texts and schools, that voice registers do n
vaguely as a fault of the voice, to be hom
reports that there are “three regions” of t
a different ethos, or poetic mood. He spea
nn, Handbuch der Musikgeschichte,
onies of Aristoxenus, Oxford, 1894.

 the higher,” which, he reports,
ions” of the voice. This asso-
ice with distinct poetic voices
sers’ subsequent use of vocal

 the poetic dialogue within the
es reports that the tragic style

otes, the Dithyrambic style of
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__________
4 Aristides Quintilianus, fragment in H. Riema

Vol. I, Munich, 1919; and H. Macran, The Harm

compositions, “the lower, the middle, and
are derived from these three natural “reg
ciation of the different registers of the vo
is critical to the greatest Classical compo
registration to locate Truth and Beauty in
mind of the sovereign individual. Aristid
of composition is related to the lower n
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composition to the middle notes, and the Nomic style to the higher
notes.

In Western Christian civilization, an early reference to the vocal
registers of the child soprano voice comes from John of Garland (ca.
1193–1270) in the generation before Dante Alighieri. He writes of the
three registers of the human voice, which he names vox pectoris (chest
voice), vox guttoris (throat voice), and vox capitis (head voice). These
correspond to bel canto terms, with the exception of the term “throat
voice,” which has been replaced by “center” of the voice, probably in
order to avoid any imagery which might induce tension in the singer’s
throat. John of Garland writes: “It must be known that the human voice
exists in three forms: it is a chest voice, throat voice, or a head voice. If
it is a chest voice, then it is in the lower register; it ought to be placed in
the lowest part of a piece. If it is a throat voice, it is in a middle position
in relation to each. . . . And just as far down the chest voice is in the low
register, so the head voice is high in the upper register. . . . Chest voices
ought to be placed in the lower part; throat voices also ought to have the
middle place in the upper sections.”

Jerome of Moravia, a Dominican monk working in Paris in the
thirteenth century, gives similar details, in a manner which assumes that
the educated public was familiar with registers. In his Discantus Positio
Vulgaris (ca. 1300) he writes: “Speaking popularly, not of their real
nature, certain voices are of the throat, certain of the chest, and certain
actually of the head itself. We call chest voices those that form the notes
in the chest; throat voices, those that form the notes in the throat, and
head voices, those that form them in the head.”5

Since the shift from first to second register of the adult male tenor
or bass is much less pronounced than in the soprano, these writers were
doubtless speaking of the marked shift from the child soprano first-

FIGURE 2.6 Division of the C–C Octave
Voice Species
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grow. Thus, the difference between “sop
a precise different point of shift in regist
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cies, if the voice is trained properly, deve
three or four distinct registers.
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tion, the ways in which the C
ivided by the register shifts of
 The soprano F-sharp register
 already discussed above. Note
dult sopranos and adult tenors,
man population. The mezzo-

ter shift at the E-natural above
e C major scale which are sung
ber sung in that register by the
 voices exhibit a register shift
T H E S I X S P E C I E S

register chest voice, to the middle, second register. The chart shows, in first approxima
major scale, beginning on middle C, is d
each of the six species of singing voice.
shift divides the eight-note scale in half, as
that this register shift is retained by both a
who make up 80 percent of any adult hu
soprano and the baritone develop a regis
C=256, such that the number of notes in th
in the lower register, is one-half the num
soprano or tenor. The contralto and bass

__________
5 D.P. Duey, Bel Canto in Its Golden Age, New York: King’s Crown Press, 1951.
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pre- ich is subsequently “divided”
thro ister-shifts upon that “space.”
In f r, it is the action of the human
regi hich uniquely determines the
univ d which, by extension, deter-
min pered domain. A musical scale
is th at note it begins on, nor by its
key rdered according to the reg-
iste ging voice.

at the D above C=256, such that the number of notes sung in the lower
register is halved again, to a single note. Further divisions with respect
to the C major scale—i.e., further voice species—are not possible.

As will be seen in the following figure, divisions of the C major scale
above F-sharp occur as characteristics of the male voices’ first-to-second
register shifts.

The reader is encouraged to examine this and the following register
charts from the more profound standpoint already touched upon in the
previous chapter. Namely, the C major scale is not some axiomatically
existent, Cartesian “empty space” wh
ugh the imposition of the human reg
act no such “space” pre-exists. Rathe
ster shifts in the musical domain w
ersal quality of the C major scale, an
es all the keys of the 24-key well-tem
erefore sufficiently defined not by wh
 signature, but by how the scale is o
r-shifts of the six species of human sin



 one octave higher than the first-
soprano is the only other voice
 be said to be a “universal voice.”
y both boys and girls in childhood,
berty (see Chapter 4). Next to the
e shows the most straightforward
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The trained bel canto singing voice has a range of at 
In this figure, the C major scale is extended an addition
for the female voices, and an additional octave downw
male voices, in order to show how the extended scale
registers of the six voice species. The trained soprano vo
children, is capable of extension to a third and fourth
III and IV) in the octave above C=512. The shift bet

FIGURE 2.7 Division of Two-octave C Major Scales
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se their use of most of the octave
 octave anchored on C=128 (see
 used in this Manual for the tenor
 subscripted “8” indicating that it
 written.) The geometrical char-

isters, while distinct from those of
ccording to derived geometrical

prano register shift between F and
es the entry-point into the tenor’s
third register occurs between F and F-sharp, one 
first-to-second register shift. Thus the soprano registers
octave precisely in half, just as with the lower octa
child’s third register was scarcely utilized in Renaissa
vocal compositions dating from the lifetime of J.S. B
that children readily vocalize here, and in fact voc
C=1024 shown here, to E or above, when the voic
training.

The mezzosoprano voice divides the higher octa
symmetry as it does the lower octave, shifting into 
T H E S I X S P E C

least two octaves.
al octave upward
ard for the adult

 is ordered by all
ice, even in small
 register (labeled
ween second and
octave above the
 divide the higher
ve. Although the
nce sacred music,
ach demonstrate

alize above high
e is elevated by

ve with the same
the third register

between E-flat and E-natural, exactly
to-second register shift. The mezzo
besides the child soprano, which may
It is the only other voice experienced b
for just a few years shortly before pu
soprano voice, the mezzosoprano voic
geometrical derivation (see Figure 2.8

After puberty, the male voices lo
above C=512, but gain a new, lower
Figure 6.2). (Note that the convention
voice is a transposed G clef, with the
is to be sung one octave lower than
acteristics of the adult male voice reg
the female voices, vary lawfully, a
principles.

The tenor retains the childhood so
F-sharp above C=256; this shift becom
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third register. In the newly developed lower octav
a first-to-second register shift between F and F-s
as might be expected, the tenor’s second register 
such that the shift from first to second register i
middle C. The distance separating the tenor’s first
from his second-to-third shift, is a diminished fi
and is therefore geometrically congruent with
action which determines the soprano’s register 
The shift from the tenor’s third register into th
register, occurs between B and C=512, which is l
the soprano’s third-to-fourth register shift.

The lower male voices have the same congr
counterparts. The mezzosoprano’s first-to-secon
E-flat and E-natural, and the contralto’s shift b
become the baritone and bass’s high shift into th
same locations. As with the tenor, the second re
such that the first-to-second register shift is loc
below the high shift. The baritone develops a low
B-flat, while the bass develops his lower shift 
Again, the lower shifts are lawful, placed halfw
of the octave spiral implicitly defined by the sh
third registers.

of Vocal Register Boundaries

 the mature human voices, is
s of several of these shifts are

pt out by subdividing one full
d on C=256. One-quarter of a
ation of 90 degrees, produces
oprano first-to-second register
tation (180 degrees) produces
 of the soprano register shift.
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FIGURE 2.9 Vocal Registral Ranges at C=256 and at A=440

Modern elevated pitch, beginning with the promotion of the Russian
bandmasters’ A=440 during the 1815 Congress of Vienna, renders into
gibberish all music composed on the basis of the bel canto registers.
High-pitched tuning requires the bel canto-trained soprano voice, for
example, to pass from the first to second register, or from the second to

work “out of focus,” much as a slight 
reading difficult or impossible (see also F

Indeed, setting the tuning pitch to 
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 half-step below the F-sharp of the natural well-
e registrations of every other voice species are
 the same degree.
n mind that the register shifts are located at specific
ich properly lie in between the pitch values of the
In the case of the F-sharp shift, it properly lies less
bove the F. Therefore, even when the reference
 by somewhat less than a half-step, this is enough
 the shift downward, to a location slightly below
ll tuning-pitch adjustments will throw a Classical

lying at F-natural and above in the third
necessary to avoid shouting.
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FIGURE 2.10 Title Page of 1884 Law Decreeing C=256 throughout
Italy

should it be,” Verdi wrote, “that a note 
Milan, should become a B-flat in Rome?”
promulgated as a decree by the Italian W
A at 432 Hz throughout Italy.

The decree, preserved at the Giuseppe
states inter alia: “The Ministry of War h
orchestra instruments and those of milita
normal A of 432 vibrations. . . . [M]usic i
musical notes are as eternal and immuta
which they depend! . . . Many masterpie
under the influence of a very moderate tu
too high forks today, they are no longer re
only at the cost of spoiling their sonorit
ciously measured against the natural rang
by almost a half-step from the higher pitc

Unfortunately, the Italian governme
after a British-run conference held in Vie
to adopt an international standard. Th
orchestras, such as the late Herbert von K
have arbitrarily raised their concert pitch

In 1988, at an international conferen
the Schiller Institute began a petition d
legislation in Italy. Hundreds of the wor
instrumentalists joined that campaign.6
: The International Campaign to Set
pamphlet published by the Schiller
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The composer and political leader Giuseppe Verdi complained of the
damage to voices, denouncing the “shrieks [which] a too high tuning fork
can give,” as do thousands of singers today. Following a congress of
musicians in Milan in 1881, Verdi took action. He wrote a proposal to
create a “scientific standard pitch” at approximately C=256, using the
Italian calculation of the upper limit for such a tuning, A=432. “Why 

__________
6 A Revolution in Musical Tuning Has Begun

a Standard Scientific Pitch at A=432 (C=256), 
Institute, Inc., Washington, D.C., 1989.

Philip Ulanowsky



ombination of baritones and

e, three species of voices were
 Figure 3.2). The boys’ voices
 F and F-sharp in both octaves.
 part. The lower male voices
–A-flat and C-sharp–D, and

part. The tenor, which shifted
56, was retained as a distinct

presented a vast improvement
 to these three voices, because
 voices were permitted to sing
holic Church. The higher male
ontra-tenor altus, or alto, part.

ut this time, simply referred to
he tenor-altos and the standard

19 Syntagma Musicum (Figure
rs after the high-point of the
 tenor (including the tenor alto)
ere recognized. There was no
 kind of female voice.

e standard Renaissance church
or, and bass (Figure 4.6). The
 tenor line lay. The tenor clef
gure 4.7).
ighteenth centuries, Dietrich

sought to further expand the
Development of the Vocal Choir

The history of progress in Western polyphony flows from the invention
of new musical forms, new technologies which enabled composers to
make ever more complex utilization of the registers of the human voice.
The history of western Classical music, is the history of man’s progress
from the use of one or two voice species or types, to the ordered use of
many different species of voices. The definition of classical polyphony
is not merely “music with many voices,” but music in which there is
transparency of voices, such that the registration of each voice may be
heard.

The earliest written Western music had principally one species of
voice: tenor. A simple “cantus” (song) was presented, with variation
above it, sung within a narrow range. The term “tenor” referred to the
“holder” or singer of that “cantus” or melody; it derived from the Italian
verb “tenere” (“to hold”). Medieval polyphony was the domain of monks.
Of any male population, 80 percent have what we call today a tenor voice.
The name “tenor” therefore came to be identified with the average male
voice.

By the late fourteenth century leading up to the Florentine Renais-
sance, musicians desired greater degrees of musical freedom than what
was afforded by simply adding to the number of polyphonic vocal lines.
An effort was launched to broaden the range of available types of voices,
and this led to the discovery of most of the distinct voice species as we
know them today. The lowest voice, rather than just singing additional
melodic variations of the tenor, was given the new function of “ground
bass” or pedal point, serving as a reference-point for development of the

bass line, which is usually sung by a c
basses.)

By the time of the Council of Florenc
in use, each with distinct registrations (see
were known to have register shifts between
They became identified with the soprano
were found to have register shifts at G
became became identified with the bass 
at B–C=256 and F–F-sharp above C=2
species.

Although Renaissance polyphony re
over what had come before, it was limited
from 1400 into the late 1600s, only male
the “official” polyphonic music of the Cat
voices had to sing both the tenor and the c
The term “alto” originally, and througho
men who sang the part just above tenor. T
tenors had identical register shifts.

A chart from Michael Praetorius’s 16
4.5) shows that even two hundred yea
Florentine Renaissance, only the bass, the
and the descant (superius) or soprano, w
recognition of the mezzosoprano, nor any

In the 1520s, Josquin des Prez used th
choral format of soprano, tenor-alto, ten
“alto” line lay almost exactly where the
often did double duty for the alto line (Fi

During the seventeenth and early e
Buxtehude and his student J.S. Bach 
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y distinct vocal species. It was
rs began to write consistently
h register shifts between E and
e to create the analogous male

tury, operatic composers began
ocal types within each voice
 by a different relative power
rious parts of his or her vocal
ains at the same location in all
T H E S I X S P E C I E S

composition as whole (see Chapter 12).
Composers of the period, such as Guillaume Dufay, thus created the

modern vocal choir, by establishing the modern choral parts or sections:
soprano, alto, tenor, and bass. They created a new “contra-tenor altus”
(alto), which they set just above the tenor. A new “contra-tenor bassus”
(bass) was set just below the tenor, and the “superius” (soprano) was set
at the top. Soprano, alto, and bass at this time, signified nothing about
the voice type, but only the location of the musical part, above or below
the tenor. (This ambiguity between choral part and voice species has
continued down to the present day, especially with respect to the choral

available degrees of freedom, to four trul
only during their lifetimes that compose
for a fourth voice, the mezzosoprano, wit
E-natural. Mozart expanded this principl
baritone voice (see Chapters 4 and 7).

Later, during the early nineteenth cen
to explicitly identify an array of finer v
species. Each vocal type is distinguished
with which the performer can sing in va
range, even though the register-shift rem



f Socratic Dialogue

canto voice registration during
early nineteenth century yields
se of classical music. Why do

 to impress, but rather to make
ible, to demonstrate the intel-
l musicians have long used the
ifferent voices in a poetic dia-
tself works as a “Socratic dia-
hin the mind.
voices of the same species, regardless of type. Such distinctions became
essential in opera beginning around the time of the American Revolution,
because of the greater emphasis given to the development of the sove-
reign, creative individual. For example, differentiating the character of
the servant Susanna from that of the Countess in Mozart’s Le Nozze di
Figaro is important, as can be heard, for example, in the duet “Sull’Aria”
in Act II. Both singers, however, must sing with precisely the same
register shifts, between F and F-sharp, in order for the musical and poetic
tension between the two to be properly heard.

Some of the most commonly used voice types are listed below:

Soprano type Role
leggero (light) Susanna in Le Nozze di Figaro
lirico (lyric) Countess in Le Nozze di Figaro
lirico spinto Elisabetta in Don Carlo

(“pushed” or heavy lyric)
drammatico (dramatic) Leonora in La Forza del Destino

Tenor type Role
leggero (light) Ottavio in Don Giovanni
lirico (lyric) Carlo in Don Carlo
drammatico (dramatic) Florestan in Fidelio

Similar categories have come to be used for mezzosopranos, basses, and
baritones.7

Voice Registers as the Medium o

The practice of childhood training in bel 
the 400 years from the Renaissance to the 
a major clue to understanding the purpo
great men write music?

The composer composes, not in order
the working of the creative mind intellig
ligibility of the creative process. Classica
distinct vocal registers to represent the d
logue. This is because the human mind i
logue,” a dialogue of multiple voices wit
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__________
7 The contralto voice seems to be an exception. Modern usage of the term “contra

ought to be replaced by the designation “dramatic mezzosoprano.” See Chapter 5.

lto”



ore truthful than the original

 in such a way as to train the
o master the making of such
 and in the material universe.
ho accepts without question a
g of axiomatic authority. Plato
tes or his representative—with
scious assumptions themselves
ble sort of examination of their

 the naive assumptions then
assumptions themselves to the
at the universe does not work
of assumptions. There are no
rds to represent them, which
issed. This method examines

ch as Universe A, then the
ns, and so on, to the boundary
ssumptions.
tly upon the mind itself. Only

n to be functioning clearly, as
ns. The mind at this point sees

niverse, above and beyond any

concerns the transformation of
gorous proof of the scientific
roof only accomplished math-
 (see Chapter 9).
FIGURE 2.11 Thomas Eakins, “Baby at Play”

The mind of a child, even before it learns to speak, develops in society;
thought develops as a dialogue with that society. The child builds a
construction with blocks. The parent urges, implicitly or explicitly:
“That’s beautiful; do it again.” Creative acts are thus associated from
their inception with mental dialogue. The child learns to think, to speak,
in dialogue with parents and other adults, dialogue distinguishing good
from destructive, right from wrong.

Thus, a major subject of Socratic dialogue is lawful change, the
changing of the child’s behavior through learning, or a change in an
adult’s thinking methods. The lawfulness of such change is illustrated

The change is not arbitrary, but lawful, m
assumption.

Plato’s socratic dialogues are written
mind to master this creative principle, t
lawful change—change in assumptions,
Plato often begins with a naive subject w
set of underlying assumptions as deservin
then introduces a change in voice—Socra
the Socratic proposition, that those uncon
must be susceptible to a rigorous, intelligi
truthfulness or falsehood.

The Socratic method of questioning
proceeds to drive the examination of the 
extremes, so that the student realizes th
according to the particulars of any set 
particulars, no facts or any particular wo
cannot be questioned, and potentially dism
first the assumptions of any system su
assumptions underlying those assumptio
of all layers of successively underlying a

At this point, thought is focused direc
the mind remains, which can still be see
the continuum “behind” all the assumptio
itself as the prototypical working of the u
particular.

Plato’s Parmenides dialogue, which 
the Many into the One, gives a full, ri
lawfulness of such Socratic dialogue, a p
ematically in the 1870s by Georg Cantor
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y well-conceived poem.

First Voice

Second Voice

 meaningless if recited in a
eaking voices, which proceed
lets are poetry, and not a mere
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by the allegory of the cave in Plato’s Republic: A group of people is
seated, facing the wall of a cave, with a fire behind them. They are
chained, such that they cannot turn their heads away from the wall, upon
which they see shadows projected against the cave wall by objects being
moved about behind them. They imagine the shadows to be reality. One
day their chains are broken, and they are forced to look out, toward the
fire. They are blinded at first, unable to distinguish any objects at all.

Poetically, the cave dwellers’ initial impressions constitute one voice
in a mental dialogue. The change of thinking, the realization that there
is another, higher reality, enters the mind as a new voice in the dialogue.

Socratic dialogue can be shown in an

O, my love is like a red, red rose
That’s newly sprung in June,
O, my love is like a melody
That’s sweetly played in tune . . .

This Robert Burns poem would be
monotone. It has at least two necessary sp
from the two distinct ideas. The two coup



 Classical poem, the different
 made clearly different voices,
s in voice-registrations and the
ion achieved through choosing
dynamic.
 and other coloration, to reli-
atic effects, makes for a mo-
-sensual effects achieved with
rom the audience’s minds.
 flows from the way in which
ate. Thought begins in a pre-
eds from an initial state of
ous form of thought is “hol-
aboration of the hologram into
 mind; this is reason, expressed
oncretely among persons.
m of elaboration of the hol-
 Insofar as the poet is able to
nner which is true to the hol-
 poetry has an inherent power
ssion.
he instrumental form of elab-
lyphony, we have the musical
. Here lies the inherent power

 upon the conscious mind an
n distinct voices, whose inter-
. Poetry is produced by reliving

e to the last line of the initial
jingle or doggerel, because there is a lawful, Socratic change, a pro-
gression between the two voices in the dialogue. The beloved at first
might be imagined as a rose, as a particular visual image. This is followed
by a change to a more powerful level poetic metaphor; for, a lady cannot
be imagined as a melody, in any specific sense.

Above all, the beloved is neither rose, nor melody, but the recipient
of love. That love is the subject of the poem, the “unheard” sound which
is “sweeter still,” the principle of ironic transformation demonstrated but
never named explicitly. This sort of change, effected through metaphor,
is only beautiful because it conveys a transformation which proceeds
according to adducible, lawful principles of the universe.

Repetition without transformation is not beautiful, but monotonous.
Indeed, the word “monotonous” comes from the Greek expression for
“one color,” a voice with only one color or register, which must repeat
an idea of the same type:

O, my love is like a red, red rose . . .
O, my love is like a blue tulip . . .

Arbitrary variation, on the other hand, is heard by the mind as gib-
berish:

O, my love is like a red, red rose . . .
—Is this the skull of a lawyer?

Since Classical song is Classical poetry elaborated as well-tempered
polyphony, the most crucial quality of the voice is the distinction of color
among both the distinct singing registers and the variable intonation of
those registers. Often the choice of a forte, piano, or mezzoforte for a

voice used to speak another. Thus, in a
voices speaking inside the mind, are to be
by use of combinations of clear difference
difference in color of each voice-registrat
a pianissimo, piano, mezzoforte, or forte 

Homogenizing the voice-registration
ance only upon use of dynamics for dram
notonous performance, in which the erotic
dynamics blot out the poetry and music f

The composition of Classical poetry
the creative processes of the mind oper
conscious way, just as memory proce
preconscious awareness. This preconsci
ographic.” It is made conscious by the el
the form of a Socratic dialogue within the
in the form we are enabled to discuss it c

Poetry is the Socratic-dialogue for
ographic image of a creative discovery.
articulate that Socratic dialogue in a ma
ographic form of the creative mental act,
to move beyond any other form of expre

In music, first in song, and then in t
oration of the musical essence of vocal po
apotheosis of Classical poetry’s principle
of Classical musical composition.

All creative mental activity projects
intermingling of statements, each made i
play is of the form of the socratic dialogue
such a process of discovery. One has com
ith knowledge of that answer
ve arguments of the dialogue
on plan devoted to introducing

rious students, and the fictive
tly in view. In one approach,

ting the dialogue, in which the
d response of other participants
f lines and stanzas.
 is that it is non-linear. Hence,
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note or passage should have more to do, poetically, with the effect of a
choice of dynamics upon the voice-register used, than upon so-called
dramatic effects.

In contrast, the singing voice which is trained to blur the voice-
registral distinctions tends to produce a boringly monotonous, unpoetical
singing of the song. Color is introduced artificially by use of dramatic
effects with dynamics.

In terms of voice-reproduction of thought-processes, we can not
speak coherently, unless we employ at least two available voicings, to
convey a different voice speaking one set of words or passage, than that

dialogue; one knows the answer. Now, w
to be reached, one retraces the successi
much as a qualified teacher prepares a less
some principle to the classroom.

The minds of fictive prototypes of va
leader of the discussion, are kept constan
the poem contains a single speaker narra
acknowledgment of the actual or presume
is accomplished by poetical apposition o

The characteristic of Classical poetry



the requirement of ironical devices of simile, hyperbole, and metaphor.
In banal poetry, the author introduces these elements of irony as mere,
shallow rococo, to achieve the effect of exhibiting “style.” In the work
of the true Classical poet, such ironical devices never appear as mere
embellishments; they always have a very distinct necessity.

The poem introduces at various points matters which seem linear
enough. This leads into singularities, for which no literal expression
exists within the bounds of the preceding, linear notion. What appears
mimics something knowable within the linear framework, but is not that:
hence, simile, hyperbole, and metaphor. Something beyond the periphery
of linear vision has appeared in the range of vision, whose existence can
not be denied, but whose nature lies outside the linear domain. We must

nce, a word from the linear
d metaphor.
ly must be demonstrated to be
 a concrete way. Goethe teased
which the “surprise ending”

the subjects are usually trivial,
ple demonstration of the same

 classical compositions.
 conveys the action of socratic
atic resolution demonstrating
rical, which is the fundamental
use a word for this unheimlich occurre
vocabulary; hence, simile, hyperbole, an

In the end, what is identified ironical
real, efficient, changing the linear world in
his audience in minor, short poems in 
revealed the truth of what had preceded; 
and biting wit, but useful to study as a sim
principle of composition in more serious

It is the interplay of voicings, which
dialogue in progress, leading to a Socr
ironical reality of what appeared metapho
aspect of poetry.
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 “Coronation” Mass, K. 317,

, and a different, arbitrary dis-
ase lies wholly in the second
 effects no shift in register, and
 meaning. This is because at
ning line into the first register,
 second register. Furthermore,
is, not intended by Mozart, on
tural is forced up into the third
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FIGURE 2.12 Mozart, “Agnus Dei” from “Coronation” Mass, K. 317,
at C=2568

As discussed above, Classical composers used the registers of the human
voice to create multiple musical voices. Vitiating this registration can,
and usually does, radically alter the poetry and the meaning of many
compositions.

In this “Agnus Dei” from Mozart’s “Coronation” Mass, the com-
poser presents the opening phrase twice, opening the first line in the
soprano first register, and opening the second line in the soprano second
register. Such a reading emphasizes the transformation in our under-
standing of Christ, the Agnus Dei (Lamb of God) over the two times that
it is heard. This poetically expresses the meaning of the words, which

FIGURE 2.13 Mozart, “Agnus Dei” from
at A=440

At A=440 this poetic reading is removed
tinction is introduced. The opening phr
register; its repetition a major third higher
hence suggest no fundamental change in
C=256, the lower F-natural brings the ope
whereas at A=440 it is forced up into the
when sung at A=440 there is an emphas
“peccata” (“sins”), because the high F-na
register, which would tend to highlight th
new subject or transformation. The high
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 from Christ the Lamb of God,
noun, as opposed to Christ’s

______________________
ith a solid dotted outline. The register
are presented in the chart on p. xxiii,
. Throughout this volume, all register
indicating them all would hinder the
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are sung at the point in the mass where the consecrated bread is broken
and is about to be given to the communicants. It could be said that Mozart
was shaping a musical metaphor for the transubstantiation of the bread
and wine into the body and blood of Christ.

Mozart’s intended poetic emphasis away
and into undue stress on the “sin” as a 
absolution of sin.

__________
8 This example introduces the standard convention used throughout this manual to

graphically represent the vocal registers. Notes which are to be sung in the first register
are enclosed by a solid-shaded box (with the exception of the male voices, where an
unshaded, outline box is used instead). Notes to be sung in the second register are left
unmarked. Third-register notes are enclosed by an open box with a shaded outline,

______________________________
and the fourth register is denoted by an open box w
shifts of each of the six species of singing voice 
which is also reproduced on the inside front cover
shifts are indicated, except in those cases where 
reader’s comprehension of the working point.
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at a composer who has already
ving been imparted this tech-
bition, which is basically just
bat in me with the following

u must write a lot, day in, day
 always has to be something
 to write.’”

ing to

 the modern choral voices, but
al families in use today. The
, in the sense of Leonardo da
ons of the power of the human
ments were systematized into
eled precisely upon the Re-

nor, tenor, and bass.
Bel Canto Education

Human civilization is entering upon the threshold of the twenty-first
century without a single great Classical poet or musical composer. This
is due, in large part, to the fact that children are no longer trained to sing,
to vocalize in the bel canto mode, with the early development of sen-
sititively to distinctions between different registers. By contrast, great
composers such as Mozart and Schubert, from the age of two or three
(see Figure 2.1), learned the well-tempered system as a geometry of
human vocal register-shifts.

Music is an expression of fluency in the language of music, which
like any complex language, can only be learned fully when learned
during the 12 years before puberty. The great composers learned the
language of music in their heads; they could think in that language.
Mozart, for example, composed not at the keyboard, but in his mind, and
was able to do so because as a child he sang, and learned the basic irony,
between the octave scale, and the human voice which splits the scale in
half.

This is confirmed by Johannes Brahms, who insisted to his student
Gustav Jenner9 that the “old” way of developing real composers of music,
was to train children from pre-school, as Mozart was trained, to write in
musical notation at the time he learned to write German, “mastering that
technical skill which enables the composer to freely shape his ideas and
to set them down on paper,” as Jenner cites Brahms. “Even Mozart had
to first master the technical skill of writing; the fact that so early in his
life he could have a never-failing technique, is in no small part attrib-
utable to his excellent father.” Jenner reports that Brahms lamented not

that enjoyed by Mozart, for example, such
the very beginning.”

Jenner comments that “It is not rare th
advanced beyond childhood without ha
nique, is impeded by a kind of false am
vanity, and which Brahms sought to com
words: ‘You must learn how to work. Yo
out, and not believe that what you write
significant. The main point at first, is just

Instruments Constructed Accord
Bel Canto Principles

Dufay and his colleagues created not only
also the prototypes for most instrument
instruments were invented as machines
Vinci’s machines, as models and extensi
singing voice. Woodwind and brass instru
“chests of voices,” that is, choirs, mod
naissance human voices, soprano, alto-te
 O F S I N G I N G V O I C E 39

__________
8 Johannes Brahms als Mensch, Lehrer und Künstl

Marburg an der Lahn: N.G. Elwert’sche Verlagsbuchh
language translation by the Schiller Institute is in prepara

having had such an education, because by the
Brahms went to school, that tradition of training 
disuse. Brahms decried “the superficial, though
false educational method according to which
taught, when a composer only becomes become
to laboriously liberate himself from an instrum
up to then as an aid in his creative work; wherea
T H E S I X S P E C I E S

er: Studien und Erlebnisse,
andlung, 1930. An English-
tion.

 1830s and 1840s when
children was falling into
tless, and fundamentally
 our youth are usually
s so able, by first having
ent, which he had used
s with an education like
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FIGURE 2.14 Praetorius, Clefs 

Michael Praetorius (1571–162
a chronicler of the Renaissance
history of humanist musical pra
to demonstrate that the science 
human singing voice. Here Prae
of the musical system, as well a
of the singing voice. Praetorius
Kepler on the planetary syste
graphicum appeared in 1597
Kepler’s Astronoma Nova and H
by Praetorius’s Syntagma.

ental Voices

um Instrumentorum show that
ents generally came in choirs,
the basic human singing voices
ass. The woodcut shows the

h century.
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FIGURE 2.1  Legend, “Mary, Queen of
6 Set of Eight Seventeenth-century Italian Recorders FIGURE 2.17 The Master of the St. Lucy
Heaven”
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d early sixteenth century—and
on music in the fourth cen-
 human singing voice was the
T H E S I X S P E C I E S

These seventeenth-century Italian recorders are preserved today in a
museum in Venice precisely as they were delivered upon purchase at the
time, never singly, but always in choirs.

During the Renaissance of the fifteenth an
indeed ever since St. Augustine wrote 
tury—it had never been doubted that the



closest approximation to the divine order in 
instrumental music. The artists of the Renais
taking on increasingly sensuous form. The sing
the work of God, whereas musical instrument
man, acting in God’s image.

In this picture, painted probably for a patr
in Bruges (Flanders), instruments were seen in a
were the more holy, the closer they came to im
The artist portrays a concert played before the
sisting of two choirs, one of small angels (like
other of adolescents or young men—11 vo
antiphonally from two choir books, and six
mentalists playing instruments of the “soft” t
“house music” in that era—psalter, harp, lute, 
reflects actual musical practice, in which the in
imitate and reflect, but never overpower the v
highest music, vocal polyphony, is to the right

Contrasted with this is the larger musical en
Mary in her transport toward heaven. The musi
many “loud” as well as “soft” instruments, 
probably an indication that this was meant to c
a procession, a kind of music considered to be

t. Cecilia,” 1514
music, and the basis of
sance show this concept
ing voice was considered
s were the handiwork of

on in Spain around 1480
 heirarchy, such that they
itation of singing voice.
 Trinity in Heaven, con-
 child sopranos) and the
calists in all, who sing
 accompanying instru-
ype used to accompany
and recorders. The scene
struments are intended to
oice. Note, too, that the
 of the Trinity.
semble which surrounds

c portrayed here includes
and only four singers—
onvey the noisy pomp of
 more “earthly.”

FIGURE 2.18 Raphael, “The Ecstasy of S
c, the three levels of music are
 to three kinds of performance.
g viol, strings broken off, along
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In this allegory of the patron saint of musi
depicted for the first time as corresponding
At the bottom of the painting lie a six-strin



with cymbals, triangles, and other “loud” instruments typical of the dance
in that day. According to the legend of her life, St. Cecilia rejected this
music during her wedding. In the center, St. Cecilia holds a “soft” por-
tative organ, which because of its polyphonic character, common to all
keyboard instruments, and the tradition of its use to accompany liturgical
music, corresponds to hymn-singing and is closer to the divine ideal of
music. Even this, however, is falling from her hands, as she alone hears
the highest level of music, the heavenly voices of the choir of angels at
the top of the painting. Raphael takes care to show the angels as reading
different parts of a multi-voiced piece from different scores, thus indi-
cating that the closest approximation of the divine in music was con-
sidered multi-voiced choral polyphony.
T H E S I X S P E C I E S O F S I N G I N G V O I C E 43



BLANK PAGE



C H A P T E R 3

The Soprano Voice



  

o be produced overall “in the
from the F-sharp register shift

” can the child’s register shift

ay, because most adults were
n—a lack which is extremely
. 
lacement in the head, true vocal
rved at all. Only after some
ice is placed, can register, tes-

ed adult female, for example,
 sing by mere habit in the alto
vocal training, this same indi-
ad, may be discovered to be a
urn out, when trained, to be a
 turn out to have been singing
or “false voice,” and is found,

 taught, can place the voice so
will automatically shift cor-
nos at E-natural, and so on—
ucted to make a shift or change
. 
f

The Child Soprano Voice

FIGURE 3.1 The Soprano Division of the C=256 Major Scale 

The soprano voice species is the universal voice of childhood, and the
most common among adult women. All children, boys and girls, sing
from ages 2–10 as sopranos; between age 10–11 and puberty, perhaps
20 percent of children develop into lower voices. As adults, similarly,
some 80 percent of women are sopranos. The primary characteristic of
the soprano voice species is the register shift at the F-sharp between the
first and second, and between the second and third registers. 

The most prominent register shift in the child is from the first register,
popularly known as the “chest” register, to the second or “middle”
register, at the F-sharp above middle C. The third register, beginning in
the average child soprano at the F-sharp above C=512, is popularly
known as the “head voice,” because it is felt more clearly to be produced
in the head. 

In fact, the voice resonates with participation of the sinus cavities
of the head in all bel canto registers; the first register has more of the
lower overtones also resonating in the chest. 

The ligaments and cartilage of children are extremely flexible, and
children up to the age of ten can, if allowed to sing loudly, carry their
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This is done by encouraging the voice t
head,” and by singing softly in the area 
to approximately C=512. 

Only once the voice is “in the head,
and tessitura be properly observed. 

This seems confusing to adults tod
never trained to sing properly as childre
difficult to make up for during adulthood

In the untrained adult voice, with no p
characteristics cannot be properly obse
months of training, once the student’s vo
situra, and range be identified. 

Thus it often occurs that an untrain
may “feel comfortable singing low” and
section of an amateur choir. After some 
vidual, once the voice is placed in the he
high soprano. The untrained bass may t
tenor, or the untrained habitual tenor may
his higher notes incorrectly in “falsetto” 
upon training, to be a baritone or bass. 

Certain bel canto exercises, properly
securely in the head, that the singer 
rectly—sopranos at F-sharp, mezzosopra
even when the singer is not explicitly instr
and is unaware which note is being sung
46 M A N U A L  O N  T U N I N G  A N D

first registers up to E above C=512. As 
shift more closely approximates the ad
under instruction increases to 11 or 12,
without undue strain only to C=512. At
to the B below that, and the boys, even b
extend the low register only to the area

However, centuries of experience w
that when the child soprano is taught be
above middle C=256 (or near the F-natu
undergoes the smoothest growth and m
 R E G I S T R A T I O N

the children grow, the “possible”
ult shift. As the age of children

 the first register can be extended
 age 13–14, the girls extend only
efore puberty, find they can only
 G to A above middle C. 
ith children’s voices has shown

fore age ten to shift at the F-sharp
ral at or above A=440), the voice
atures into the strongest voice.



FIGURE 3.2 The Three Species of Ren
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FIGURE 3.3 Dufay, Nuper rosarum flo
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There is no end to examples demonstratin
polyphonic tradition, from the Renaissanc
around shifting from one registral voice t
poet does in his compositions, and, in an
dramatist. 

Guillaume Dufay’s polyphonic mote
posed in 1436 for the occasion of the co
of the Cathedral of Florence, was based en
the two registers of the boy soprano voic

The first line of the theme sits in the c
and the second line of the couplet sh
register.
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.4 Dunstable, Quam pulcra es, at C=256 
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e practice was also established by the Flemish and English by
 1400s. 
positions for boy soprano were constructed around the pivotal
egister shift above middle C=256, with a new voice entering
harp or G above C=256. 
e example above, the Englishman John Dunstable (d. 1453)
s emphasis in the soprano line upon the verbal action “es” (“is”)
g it the entrance of a new voice. The text, taken from the Song
on, begins with describing the beloved in the first register,
ulcra” (“How beautiful”), and then shifts to the new voice of
d register at “es.” Thus it is particularly necessary that the
s be in the first register, so as to distinguish the G following. 

.5 Dunstable, Quam pulcra es, at C=256 
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FIGURE 3.6 Dunstable, Quam pulcra e
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Higher tunings would move the F-natura
into the same register as the F-sharp and t
voice.” Lower tunings would move the 
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Leonardo’s contemporary Josquin des Pr
a new voice at the critical poetic idea “ad 
by introducing an F-sharp, again at the
N

itten in the score, there can be
ccording to the rules of musica

art motet. The words are from
 unto thee,” with “ad te” (“unto
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necessary that the initial statement of the F-naturals be sung in
egister, so that the development of the piece at “Caput tuum”
ead upon thee is like Carmel”) can make a significant shift at
rp which is known to have been sung at “Carmelus.” 

register. (Although the F-sharp is not wr
little doubt that it was performed as such, a
ficta, in order to cadence on the G.) 

This is the soprano line of the four-p
Psalm 130: “Out of the depths have I cried
thee”) placed in the second register. 
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FIGURE 3.8 F Major Scale, at C=25
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into the first register, usually F-natural

The configuration of the F major sc
became a special favorite of Mozart a
At C=256, the uppermost note of the fi
the end of a sentence. All the rest of t
register. 

At A=440, the F major scale is al
is now jammed into the second regist
what at C=256 is the major singularity
the end of the scale. 

Also observe that the high F at the 
forced up into the third or “head” reg
supposed to enter at all. 

e, K. 165
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FIGURE 3.9 Mozart, Exsultate, jubilat
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One of Mozart’s most well-known conce
jubilate was composed in Milan in early
16 years old, for the famous soprano cast

The repugnant tradition of castration
of Venice as a by-product of the Counter-
as a demonstration—albeit a negative on
the “boy” soprano voice was held durin
alternative, practiced in Germany, was t
young boy sopranos each year, and to
graduate from sopranohood. 

Works composed for the soprano c
more power and agility to perform than wo
a child soprano, nevertheless involve 
siderations as with the child soprano voic

This is the opening movement of the t
the theme for the composition as a whole
on the second poetic phrase, down into th

Exsultate, jubilate! (Exult, rejoice!)—
O vos animæ beatæ (O blessed voice
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ic statement and apposition. 
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which is a fine example of Classical poet
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FIGURE 3.10 Mozar

This verse of Movem
low F in the first regi

O vos animæ bea
Exsultate, jubilat

which is an example 

FIGURE 3.11 Mozar
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The Soprano Third Register

J.S. Bach and Mozart especially develo
register in the child soprano voice. 

Referring back to Figure 3.1, notice on
we add a second C scale ascending from
additional shift, again between C–D–E–
the high G at the top of the staff. This is
soprano voice. 

Observe that in order for this crucial 
top of the staff must remain down in the
G shifting to the third register. In the F 
Figure 3.8), at C=256 this symmetry is pre
it is destroyed at A=440 when the high F 
register. 

In Figure 3.11 above, for example
F-naturals, which are meant to be passed t
the third register and stand out artificially
avoid this problem while still performin
simply strain the second register upwar
second register; but ultimately they are def
faithful to the composer’s intention, bec
on an unpleasantly shrill quality. 
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ed up entirely in
e poetic voice.
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to the middle register, thereby
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FIGURE 3.12 Mozart, Exsultate, jub
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FIGURE 3.14 Mozart, “
Die Zaube
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FIGURE 3.15 Schumann, “Er ist’s,” from
Jugend, Op. 79, No. 23 
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FIGURE 3.21 J.S. Bach, Jesu
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FIGURE 3.23 Mozart, “Batti, batti” from
Scene 4, No. 12 
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FIGURE 3.24 Mozart, “Agnus Dei” from Mass in C Major
(“Coronation”), K. 317 
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rà,

J

œ

‰ ‰ Œ
.

rà,
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rà,

J

œ
‰

il

J

œ

U

ca -

œ

pi -

j

œ

rà,
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FIGURE 3.26 Mozart, Duet “Sull’aria
Act 3, Scene 10, No. 20
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rà,

J

œ
‰

il

J

œ

U

ca -

œ

pi -

j

œ

rà,
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rà,

J

œ ‰

‰ ‰

rà.
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FIGURE 3.28 J.S. Bach, Coffe

The adult soprano’s shift from 
to indicate major poetic chang

Bach’s humorous Coffee 
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G–A). 

FIGURE 3.29 Mozart, “Dove
Scene 8, No. 19
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FIGURE 3.31 Beethoven, “Abscheulicher! Wo eilst du hi
Fidelio, Act I, Scene 6, No. 9 
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FIGURE 3.32 Verdi, “Tu che le vanità” 
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The Mezzosoprano Voice
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FIGURE 4.1 Mezzosoprano Divis
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FIGURE 4.3 Mezzosoprano Division of the C M
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FIGURE 4.5 Michael Praetorius, Chart of Human V
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castrati to sing both soprano and mezzos, even a falsettist, extending to an E above

adrigals for women to sing in secular settings.
it never explicitly mentions women’s voices,
 voices, with an alto part extending to this same
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At A=440, the poetry is distorted by oblig
the E-flats up into the second register. Th
trary with respect to the text.
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URE 4.12 Mozart, “Lacrymosa” from Requiem, K. 626
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tehude used the fact that the
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with Mozart in the previous figure, Bux
tenor’s first-to-second register shift is a 
soprano first-to-second shift, to achiev
second system, on the phrase “et exalta
humble”), both the mezzosoprano and ten
on the verb “exaltavit.” The sopranos d
keeping with the composer’s desire for a
in the uppermost voice.

 of the soprano, it affords the possibility for composers to coordinate
register shift among as many as three voices simultaneously.
In this example, the sopranos, the altos (sung by mezzosopranos),
 the tenors shift simultaneously from the first to the second register,
he verb “resurgit” (“to rise”). In the Renaissance, with only sopranos
 tenors, such an effect was possible only if several voices were set
nison. Conversely, Mozart could not have composed this chorus
out having the mezzosoprano register shifts available to him.
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the lowest line. Only the interaction bet
mezzosoprano/alto are shown here. The al
(“has made me free”) is initially stated i
restated in two register voices, the E-natu
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register on high G, emphasizing the mez

By the third repetition, the anchorin
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The excerpt a
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gister at “zwar tot” (“indeed dead [to sin]”), as does the tenor.
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FIGURE 4.16 Handel, “And with His stripes” from Messiah, Part II,
No. 25

The mezzosoprano shift is often generalized for use to emphasize all
shifts in tonality which hinge on movement from E-flat to E-natural. Here
Handel uses it to emphasize a transition from sorrow to hope by intro-
ducing the repeated E-naturals in the cadential second line.

FIGURE 4.17 Mozart, “Bald prangt, den Morgen zu verkünden”
from Die Zauberflöte, Act II, Scene 26, No. 21
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4.21 Mozart, “Laudate pueri” from Vesperæ solennes de
confessore, K. 339
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FIGURE 4.32 Mozart, “Benedictus” from Requiem, K. 626,
at C=256

The adult mezzosoprano register shifts are identical to those of the child:
at E-natural above middle C, and at E-natural above C=512.

Because the full depth of the mezzosoprano voice is only available
in an adult female, the need for this “new voice” in composition came
to symbolize the major changes in the social role of women, which took
place during the eighteenth century as the ideas of the American
Revolution and the universal rights of man took hold.

As vocal works grew longer and more demanding dramatically,
especially during Mozart’s time, composers sensed the need for mature
adults in all choral voices, including adult mezzosopranos and sopranos,
who could fully comprehend such works and execute them.

Adult female mezzosopranos were at first only permitted as soloists,
in the early eighteenth century. According to Johann Joachim Quantz
(1697–1773), Faustina Bordoni (1693–1783) was a mezzosoprano who
debuted in Venice in 1716, and in London in 1726, in an otherwise
forgotten opera, Astianatte by Giovanni Battista Bononcini. Handel made
her a star in his London Italian operas, and by the time of Messiah (1741)
he had written extensively for the adult female mezzosoprano soloist.
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While women did sing in choruses in England after that, on the
continent church choirs still used boys for soprano and alto during much
of Mozart’s lifetime. Only in Mozart’s mature works after 1780, such
as the Requiem (1791), is it clear that the alto line is intended to be sung
by adults.

In the example above, the mezzosoprano soloist opens the solo
quartet. Mozart tailored the key such that the poetry may depend upon
the mezzosoprano’s register shift for the alto line down into the first
register at E-flat, placing emphasis on the first syllable of “Domini.”
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rst register at all. This contrast
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FIGURE 4.42 Verdi, “Condotta ell’era
Act II, Scene 1, No. 10

Here the mezzosoprano register shift und
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to kill the Count’s baby brother in reven
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Figure 7.13.)
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FIGURE 4.41 Verdi, “Pietà, pietà!” from Don Carlo, Act III,
Scene 1

Verdi uses the distinction between soprano and mezzosoprano1 to
establish moral distinction through the use of a simple cross-voice. When
the mezzosoprano, after a sustained first- and second-register develop-
ment, rises up into her third register on “Un’altra colpa!” (“Another
sin!”), the soprano answers by rising into her own third register on
“Ancor!” (“Yet again!”).
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__________
1 Although it has been document

upward in range during the compositi
soprano instead of the mezzosoprano 
Verdi maintained the mezzosoprano 
be published with Eboli designated “m
 A N D  R E G I S T R A T I O N

ed that the part of Princess Eboli was extended
on of the opera in order to be sung by a dramatic
for whom it was originally intended, it is clear that
registration. The fact that he allowed the score to

ezzosoprano” corroborates this.
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The Mezzosoprano Fourth Register

FIGURE 4.43 Verdi, “L’abborrita rivale me sfuggi” from Aïda,
Act IV, Scene 1

Verdi extended the mezzosoprano to what has become known as
“Verdiana,” a quasi-fourth register, beginning at B-flat, one whole step
below the soprano fourth-register shift on high C. It functions precisely
as does the soprano fourth register, and its geometric determination is
the same as that for the baritone’s first-to-second register shift (See
Figures 2.7–2.8).

FIGURE 4.44 Verdi “O don fatale” from Don Carlo, Act III,
Scene 1
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C H A P T E R 5

The Contralto Voice
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FIGURE 5.1 Contralto Division of the C Major Scale

We define “contralto” as it was defined historically in the age of bel canto
of the sixteenth and seventeenth centuries: a third species of treble voice,
distinguished from the soprano and the mezzosoprano by distinct register
shifts at D above C=256, and at D above C=512. The only valid judg-
ments about these register shifts are those which are based on exam-
ination of musical score, and not from recordings or modern practice,
since all trained voices in the age of recording have been adversely
affected by modern higher tunings.

Applying this criterion to an extensive (but by no means complete)
survey of classical vocal literature for low treble voices, it appears that
a distinct contralto voice is to be found only in classical compositions
for that unfortunate victim of history, the castrato contralto.

What, then, about the female “contralto”? It has been mentioned in
Chapter 2 that all voice species contain sub-types, commonly referred
to as leggero or light, lyric, dramatic, and combinations thereof, who
share a common register shift. For example, while Mozart’s Susanna
(Figure 3.26) is for a light soprano, his Countess is for a lyric soprano,
and Beethoven’s Leonore (Figure 3.31) is for a dramatic soprano, all of
them shift registers at F-sharp.

Many women, such as Mrs. Cibber, who premiered the “alto” solos
of Handel’s Messiah, have been called contraltos; strictly speaking,
however, they are simply “dramatic” or darker-voiced mezzosopranos.

When the autograph score is consul
“contralto”—such as the title role Isabe
Algeri—they are found to have been org
soprano by the composer himself (see Fi
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and modified their normal register shi
composer.
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The score for many “contralto” arias suc
Messiah (Figure 4.11) shows them to be co
register shift. This is uniformly true from 
to sing in public, in the late seventeenth
Verdi. Verdi’s Magdalena in Rigoletto, U
the Countess in Verdi’s Luisa Miller, an
Verdi’s Requiem, are all dramatic mezzoso
are constructed around the mezzosopran
designated any of these roles “contralto,” a
the roles sometimes affected the term.
E G I S T R A T I O N

h as “He was despised” from
nstructed around the E-natural
the time women were allowed
 century, on through the later
lrika in Un Ballo in Maschera,
d the lower female soloist in
pranos, in that their vocal lines
o register shift. Verdi never
lthough the singers premiering
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FIGURE 5.2 Gluck, “Che farò senza Euridice” from Orfeo ed
Euridice

This shows the theme, and the major transformation of the aria. The role
of Orpheus was written for Gaetano Guadagni, a famous castrato con-
tralto, and is constructed around the D register shift. The aria begins with
the theme of a C major arpeggio (not shown but similar to the first line
of the example here), based on the shift from the first register at the low
C up to a statement in the second register.

Here, near the conclusion of the aria, the theme is transformed. First
it is restated in original form, with the first-to-second register shift, and
then it is repeated one whole step higher, creating a second-to-third
register shift at its high point.

FIGURE 5.3 Gluck, “Che farò senza Euridice” from Orfeo ed
Euridice

FIGURE 5.4 Gluck, “Che farò senza E
Euridice, for Contralto i

This is the final section of the aria as origin
that the transformation of the theme in 
increasingly dense series of shifts into th

FIGURE 5.5 Gluck, “Che farò senza E
Euridice, for Tenor in F 
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rò,

œ
œ

. . .
&

C

oh

œ

Di -

œ

o!

œ#

Œ

ri -

œ

spon -

œ
œ

di!

œ Ó Ó Œ

ri -

œ

spon -

w œ

œ

U

di!

œ

&
C

do -

œ
œ

ve an -

œ

œ

drò,
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alto to shift on D as in Figure
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Here is the same registral pattern as it occurs earlier in the aria, where
a statement in the second register is immediately transformed and
intensified by restating it in such a way that a new voice, in the third
register, enters at the high D.

The proof that Gluck intended the contr
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FIGURE 5.6 Handel, “B
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FIGURE 5.9 Handel, “But who may a
No. 6, for Contralto
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drò.

œ

Œ Ó
 5.10 Handel, “Thou art gone up” from Messiah, Part II,
No. 36, for Contralto

ia, originally written for bass, was adapted twice by Handel, in
which demonstrates that he intended a D register shift for the
to.
is version is from Handel’s adaptation for Guadagni, the castrato
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 5.11 Handel, “Thou art gone up” from Messiah, Part II,
No. 36, for Soprano

FIGURE 5.12 Mozart, Ombra felice, K

Mozart never used the term “mezzosopra
roles for women. His scores designate a
as “soprano,” including the “pants roles
Idomeneo, as well as the Third Lady in D

The concert “Ombra felice” is one 
Mozart wrote with the designation “alto.”
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FIGURE 5.13 Mozart, Ombra felice, K
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E 5.14 J.S. Bach, “Qui sedes” from Mass in B Minor,
BWV 232, with Mezzosoprano Register Shifts
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E 5.15 J.S. Bach, “Qui sedes” from Mass in B Minor,
BWV 232, with Contralto Register Shifts
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Act I, Scene 2
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Act II, Scene 4
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The Tenor Voice
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FIGURE 6.1 Tenor Division of the C=256 Major Scale

The tenor is the most common voice among adult males, const
approximately 80 percent of all male voices. The primary charac
of the tenor voice species is a register shift at the F-sharp above C
between the tenor’s second and third registers. There is also a sec
tenor register shift between B-natural and C=256, from the first to 
register.

The oldest known references to an adult singing voice speci
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FIGURE 6.2 Comparison of Tenor an

While in the child and female it is the re
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it is the higher shift from the second to t
edence. This is because men’s voices (b
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o voice. Given the greater power
 shift is quite striking to the ear.
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s with the new mezzosoprano
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 des Prez, De profundis

when boys’ choirs were formed, the four voices
l quartet were created, based upon the tenor (see
tenor altus (alto) was set just above the tenor,
e highest male tenor voices. The contra-tenor
st below the tenor, and the superius (soprano)
nd sung by boys.
ony was thus limited to only three “degrees of
ifferent possibilities of registration and vocal
and the tenor were sung by the same voice, the
igures 4.6 and 4.7). The average Renaissance
ctly where the tenor line lies in modern classical

 that the use of the tenor’s prominent shift into
tic emphasis was well-established by the time
text is from Psalm 130: “Out of the depths have
. Lord, hear my voice.” The motet begins (see

sopranos singing “De profundis” low in the first
into the second register on “Domine.” Here, in
ors invert this registral theme, singing the the-

in the third register, and afterwards shifting

FIGURE 6.4 J.S. Bach, “Geduld, Ged
Passion, BWV 244, Part

The use of male tenors for both alto and
early seventeenth century (see Figure 4.5
Buxtehude (1637–1707) and J.S. Bach (
were introduced in order to sing alto line
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FIGURE 6.5 Haydn “Mit Würd’ und Hoheit” f
Part II, No. 24

The use of the tenor’s third register shift to em
formation points was continued by great comp
eighteenth and nineteenth centuries.

Here, the turning point in Haydn’s Creation
around the distinction between the world before M
the transformation of the universe by God’s cre
begins with F-naturals in the second register; at th
created, he interjects a key change and a dramat
register with a high F-sharp–G on “und König der
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FIGURE 6.7 Beethoven, “In des Lebens Frühli
Fidelio, Act II, Scene 1, No. 11

Repeated second-register high F-naturals introduce
into Florestan’s cell. The third register shift to high 
the vision is recognized to be his wife Leonore: “
Leonoren, der Gattin so gleich. . . .” In the subs
shown), the F-sharp itself is finally introduced an
“der, der führt mich zur Freiheit” (“who . . . w
freedom”).
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FIGURE 6.9 Beethoven, Adelaide, Op. 46

When the song breaks into a new geometry, a cabaletta-lik
a new tempo at the end, shown here, Beethoven repeat

ng it at the top of the second reg-
 register.
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FIGURE 6.10 Verdi, “C
at C=256

Verdi’s famous aria, com
Beethoven’s Adelaide. Ver
/a/–/e/–/i/ and the two dist
high F and the third-regist
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high F-natural twice, in o
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om Aïda, Act I, Scene 1,
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als up in the third register. The
nous character, in which the
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 is flattened out through this
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No. 1
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A=440 the voice na
 third register, which
formers at modern t
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table semi-falsetto,
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turally seeks to shift these incidental notes into
 utterly violates the poetry. The result is that most
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gister, or else break into the third register in an
 so that the high F’s do not stand out. Either
tal to the voice.
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FIGURE 6.16 Verdi, “Ah sì, ben mio” 
Scene 2, No. 18
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FIGURE 6.17 Verdi, “Di quella pira
Scene 2, No. 18
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FIGURE 6.19 J.S. Bach, “Ein’ feste Burg” from Cantata No. 80,
BWV 80

FIGURE 6.20 Mozart, “Fra gli ampless
Scene 12, No. 29
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J.S. Bach was a master at constructing choral fugues in which the register
shift jumps from voice to voice, creating a cross-voice based on registers.
In this, the inner-voice tenor shift is critical. In this passage, the tenors
lead the basses and sopranos in a “phased array” of leaps into the third
register, starting with the tenor jump “ein’ gute Wehr.”1

This is interrupted by the bass answer, followed by another bass
shift.

#

und Waf - fen,

__________
1 Passing notes such as the high E-natural in th

here, are generally treated as lying within a given r
note itself lies outside that register. Only when suc
are they to be performed in a different register.
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otet for three tenors and a bass
the dramatic form of an octave
d beginning with “arguas me”
f system, and continues in all

vention is used to indicate the first
x used for the soprano, mezzosoprano,
otes are indicated by an unshaded,
composition which includes tenor. This m
is a case in point. The shift, especially in 
shift from C=128 to C=256, may be hear
in the upper tenor line of the second staf
three tenor lines throughout.2

__________
2 For ease of reading, a slightly different con

register in the male voices. Instead of the shaded bo
and contralto first register, male first-register n
solid-outlined box.
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FIGURE 6.23 Mozart, Ave veru
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FIGURE 6.25 Beethoven, A

This song cycle, composed in
around this register shift.
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FIGURE 6.26 Verdi, “Di quella pira” f
Scene 2, No. 18

Verdi often utilized the tenor’s first regist
third register. Here he sets the first tw
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first register. The second line further deve
register, before resolving back to the secon
at A=440.
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 Geliebte, Op. 98

eethoven modulates down into
which completes the thought:
eloved, I sang to thee.”
, he continues in the new voice
 the evening.”

 Geliebte, Op. 98

ional soprano register shift also
“Und du singst” on the tenor’s
All of this is then ultimately
 the climactic shift to the high
s ein liebend Herz geweiht!”
d!”).
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The Tenor ‘Childhood’ Register Shift

FIGURE 6.27 Beethoven, An die ferne Geliebte, Op. 98

The great Classical composers often utilize the soprano and mezzo-
soprano first-to-second register shifts, at F-sharp and at E-natural
respectively, in all the singing and instrumental voices, including adult
male voices.

This is because these register shifts reflect not only the fundamental
register shifts of the physical universe, but also the shift which every
singer originally had as a child. Composers such as Mozart, Beethoven,
and Schubert, who learned to sing as boy sopranos or mezzosopranos,
naturally emphasize it.

For example, a song composed for tenor will include an obvious
register shift called for on the low F-sharp at the bottom of the staff,
where the tenor in fact has no physical register shift.

Similarly, a song for baritone will often have an obvious poetic call
for a register shift on the low E-natural, where a baritone has no such
physical shift.

One of the clearest uses of the soprano’s low F-sharp shift, in a song

FIGURE 6.28 Beethoven, An die ferne

In the opening couplet of the final song, B
the “soprano” first register on the verb 
“sang” in the second line, as in “which, b

In the second, developmental couplet
in the lower register: “Sing them again in

FIGURE 6.29 Beethoven, An die ferne
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whose poem is obviously for
An die ferne Geliebte. This e
first song, which ends by fa
soprano’s first register, on th

__________
3 The convention for the tenor c

of the soprano, but with a dotted ou
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 tenor and not for soprano, is Beethoven’s
xample is the resolution of the ideas in the
lling into the what is recalled as the boy
e verb “geweiht” (“consecrated”).3

hildhood first register is a shaded box similar to that
tline to indicate its metaphoric nature.
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FIGURE 6.30 Schubert, “Ungeduld” from Di
Op. 25, No. 7

Schubert’s major song cycles, in which the re
constantly uses to poetic effect the reflected ch
sharp register shift.

Here the theme in the first line of the song be
first register, and is repeated in the second line
F-sharp of the childhood second register. It is t
rising into the third register, as if to underline
formation being applied.

 106, No. 4
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Schubert composed from the
 (See Figures 10.4–10.10.)
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grüb

J

œ
.

es

J


œ

gern

J

œ
.

in

j
˚

œ#

je -

J

œ .

de

J


œ

&

#

#

#

ich

J

œ
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FIGURE 6.31 Schubert, An Silvia, Op.
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English first, not the German translation.
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enor second register, on “that
asted a third voice, rising into
the end of the second couplet,
ree distinct voices are used in
mpressed as spanning all three
 in measures 23–24 of the song
be].”
high E defining the top of the soprano-t
Silvia is excelling.” To this is then contr
the third register on the high F-sharp, at 
“upon the dull earth dwelling.” These th
various combinations until they are all co
registers in the four-note phrase at the end
(not shown), on “that adorèd [she might 



110 M A N U A L  

U

FIGURE 6.32 Secondary Characteris

The tenor voice was one of the most c
phonic composition since its beginning
From the earliest available printed music
of the tenor centered on the octave from
It continued to be used in this manner thr
Beethoven, Brahms, and Verdi.

Over the centuries, the range of the 
as low as the optional low A in Schu
Winterreise, and as high at the high
Donizetti.
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hysiology of the tenor’s vocal

ken” from Christmas
rt IV, No. 36
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FIGURE 6.33 Dufay, Franc cuer genti
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FIGURE 6.34 J.S. Bach, “Fallt mit Dan
Oratorio, BWV 248, Pa

 tessitura
ach
-F

Choral tessitura
Mozart

F-F

Solo low range
Schubert

A

Solo high range
Bellini

F

œ

œ

œ

V

œ

V

œ

V

F F

F

Soprano

Tenor 1

Tenor 2

&

V

V

b

b

b

4

3

4

3

4

3

∑

œ
œ

œ
œ

.
œ

∑

∑

J

œ

œ

J

œ
œ

œ
œ

œ
œ

.
œ

Franc

œ

c

œ

œ
œ

˙

F

V
b

8

3

fallt

œ

mit

J

œ

Lo

œ
œ

œ

œ
œ

V
b

fallt

œ
œ

mit

J

œb

.

Lo -

J

œ
.

ben

J

œ

‰

vor

J

œ

des

œ

 was maintained by J.S. Bach,
nge of the tenor voice.
O N  T U N I N G  A N D  R E G I S T R A T I O N

The use of an F–F tessitura for the tenor
while he went on to develop the higher ra
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FIGURE 6.35 M
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F–F.
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BW

from Requiem

i all continued to require the
at, demonstrating that they all
256.

from Die Winterreise, Op. 98,

e tenor’s F-sharp register shift
igure 6.14), his original score

le also contains a required low

II, Scene 3
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FIGURE 6.37 Verdi, “Rex tremendæ” 

Mozart, Beethoven, Brahms, and Verd
average tenor chorister to sing a high B-fl
composed for a tuning no higher than C=

FIGURE 6.38 Schubert, “Gute Nacht” 
No. 1

In the same song in which Schubert uses th
as the crucial poetic transformation (see F
also calls for an optional low A. The cyc
A-sharp in No. 7, “Auf dem Flusse.”

FIGURE 6.39 Bellini, I Puritani, Act I
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The Tenor Fourth or ‘Superhigh’ Re

FIGURE 6.40 Donizetti, “Ah! mes amis” fro
Act I

In addition to the first three childhood registers
a fourth or “superhigh” register which extends f
this in composition, and to the G above that in
As with the soprano, this register is destroyed b
it is forced to commence early, at the B-natural
throwing out of kilter the entire high range of 

Tonio’s signature aria from Donizetti’s “F
the theme of repeatedly rising to the high C
regiment that Marie does indeed love him. Th
military bugle call with the repeated high C is

Don Carlo, French edition,

ptional tenor voices. When the
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ritten high C’s of such bravura
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rs, would be commonplace if
onable rigor at C=256 tuning.
r tuning, the shift to the fourth
 line at the denouement of the
 in the third register, including
ra. To shift register anywhere
gain to G, would be poetically
 great strain. Consequently this
ductions of Don Carlo.

    

IV

V
b

8

3

Pour

J

œ
‰ ‰

mon

J

œ

‰ ‰

â

œ
.

œ
œ

me!

J

œ

Quel

œ
œ

    

ci un

J

œ

ca -

3œ

œ

-sto a

J

œ

mor,

œ

gister

m La fille du régiment,

, the adult tenor possesses
rom high C to the F above
 classroom vocalization.

y A=440 tuning, in which
 or even at the B-flat, thus
the tenor voice.
rench period” is based on
 as he announces to the
e humorous allusion to a
 intentional.

FIGURE 6.41 Verdi, “Io la vidi” from 
Act I, Scene 2
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 sortite” from Le nozze di
No. 13

ants to cause a scandal, sings
atted, at the top of the second
er having decided to act, it is
l, emphasizing the new idea.
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FIGURE 7.1 Baritone Division of the C Major Scale

The baritone voice is a relatively new discovery in the history of singing.
It lies between the tenor and bass, and is defined by a primary register
shift from second to third register between E-flat and E-natural above
middle C. The baritone voice was first used by Mozart, for the Count in
Le nozze di Figaro in 1785. It has always been a specialized solo voice,
and is not generally used in Classical choral compositions. In today’s
male population at large, more voices seem to be classified as baritone
than as bass; this, however, should be weighed against the fact that at
modern high tunings, many of the more robust tenor voices are mis-
classified as baritone. Moreover, the registral imbalances caused by
higher tunings act to inhibit the full development of the lower voices,
both male and female.

Mozart discovered this voice after studying J.S. Bach’s use of the
mezzosoprano, which, as described in Chapter 4, was developed during
the eighteenth century in order to allow a fourth type of voice in addition
to the Renaissance soprano, tenor, and bass. Realizing the increased
richness created by the mezzosoprano’s shift on E-natural, Mozart
developed a correlative male voice with the same register shift. Mozart
continued to call this new voice “bass,” but already within a few years
after his death, usage of the term “baritone” had become universal.

FIGURE 7.2 Mozart, “Susanna, or via
Figaro, Act II, Scene 6, 

The Count, uncertain about whether he w
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As with the mezzosoprano register shift, the baritone’s E
natural register shift is geometrically determined (see Figure 4.2

The baritone voice also has a secondary shift, from first to
register, between A and B-flat below middle C. This seconda
occurs at exactly the half-way point of the E–E octave defined
primary shift at E-natural.

Like the mezzosoprano (see Figure 4.3), the baritone’s 
register shift is a characteristic of the difference between C minor
triad includes E-flat; and C major, whose triad includes E-natur
-flat–E-
).

 second
ry shift
 by the

primary
, whose
al.
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FIGURE 7.3 M
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FIGURE 7.5 Rossini, “Ah!
Il barbiere di

The specific use of the baritone
mezzosoprano Rosina sings in
a baritone, comments on her 
the next phrase (second staff sy
is a tenor) restates the idea, 
baritone’s comment also uses
registral voice as well as the
Rossini’s Figaro were a bass;
the third register both times.

from Fidelio, Act II, Scene 3,

e, using it for the villain of his
3). Here, Pizarro, surprised by
ch vor einem Weibe beben?”
e register shift allows a clear

nger uses the second register,
 so that the emphasis is on his
n emotional shift, as Pizarro

 kill the wife along with the
breaks into the third register.
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FIGURE 7.6 Beethoven, “Er sterbe!” 
No. 14
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FIGURE 7.7 Beethoven
Movemen

The choral finale of Beetho
not a bass, as soloist. The 
soloist whose register shift
rather, his register shift had
line drops at the end, resolv
register.

The first setting of th
“Freudenvollere” (“more j
with baritone registers as B
registral voices in the ope
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(See Figure 7.28 for additio
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re, which is varied in the third, second, and
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nal features of this passage.)

FIGURE 7.8 Beethoven, Symphony N
Movement
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FIGURE 7.9
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Schubert, Der Wanderer, Op. 4, No. 1

ice was also used for Lieder, as in this example, from
 (1816). Although Mozart and Beethoven had estab-

ntion of writing opera and oratorio for the new baritone
 clef, Schubert, Brahms, and other composers often also
r for baritone in the treble clef, with an implicit trans-
 lower octave.
vidence that Schubert composed Der Wanderer for the
s the fact that two years after the song’s publication,
f transposed it down for bass voice. His revised version
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 minor/D major. Schubert wrote the arrangement for
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position puts the bass D register shift precisely where
gister shift was in the original.
 above gives the third and fourth lines of the poem. The
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nce of a new voice, at the point where the sigh (“der

FIGURE 7.10 Schubert, Der Wanderer

This passage immediately follows a tran
was already emotionally identified wit
natural—a transition from the grayness o
of the sought-after homeland, an imagina

As the reciter asks “wo bist du?” (“w
the phrase falls on the verb, “bist,” and 
register begins to accentuate the verbal 
with the promised land. In the second line
with the progression from “gesucht” (
tended”), rising from the second to the 
transformation with verbal action.
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FIGURE 7.11 Verdi, “Oh de’ verd’ anni m
Scene 1, at C=256
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FIGURE 7.12 Verdi, “Oh de’ verd’ ann
Scene 1, at A=440

At A=440 tuning, the baritone is forced to
up into the third register, which makes th
are incidental notes which become blown
up the mellifluous line. This example was
baritone Piero Cappuccilli at conferenc
April 9, 1988 in Milan, Italy, which laun
reestablish scientific tuning.
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Azucena, a mezzosoprano, and the Count, a baritone, cause m
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FIGURE 7.14 Verdi, “Il balen del s
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FIGURE 7.15 Verdi, “Il balen del suo sorriso” from Il Trovatore, A No. 12, at A=440
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FIGURE 7.16 Verdi, “Pari siamo” from Rigo
No. 7

Verdi uses this same dramatic shift of the barito
for the punctum saliens in his operas. This fam
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pivots the fatal decisions of the opera around
shift.

Rigoletto describes his existence as the 
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 Rigoletto, Act I, Scene 2,
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FIGURE 7.17 Verdi, “Pari siamo” from
No. 7, at C=256

At the conclusion of the monologue, R
strength to make the right decision and b
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“Should I heed this warning and change
line of this example, straining to the top o
Then, he “flips” psychologically, shifti
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decision here to blind himself leads in
conclusion.

FIGURE 7.18 Verdi, “Pari siamo” from
No. 7, at A=440
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FIGURE 7.19 Verdi, “Ah per m
Scene 1
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FIGURE 7.20 Verdi, “Per me giunto” f
Scene 2

Rodrigo decides to sacrifice his own lif
“l’estremo spiro” (“the final breath”) twic
setting in E-flat major. In the repetition,
third register, as the emotional quality sh
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The Baritone First-to-Second Register Shift

FIGURE 7.21 Mozart, “Vedrò, mentr’io sospiro” from Le nozze di
Figaro, Act III, Scene 4, No. 17

The baritone voice also has a secondary shift, from first to second reg-
ister, between the A and B-flat below middle C. This secondary shift
occurs at the half-way point of the E–E octave defined by the primary
shift. Thus, the structure of the register shifts in the baritone voice is
coherent with that of all other known types of human voices, where
secondary shifts can occur only on the octave and the augmented fourth
defined by the primary shift.1

Mozart’s first use of the baritone voice in the Count in Le nozze di
Figaro shows as clear an understanding of the lower register shift, as of
the high shift on E-natural (Figures 7.2–7.3). The opening theme of the
Count’s only aria makes a statement in the first register about his anger
at Figaro, then rises into the second register as his rage grows, on the
words “un servo mio,” that a mere servant should challenge his droit du
seigneur.

FIGURE 7.22 Mozart, “Contessa, perd
Figaro, Act IV, Scene 1

The Marriage of Figaro is a Classical co
happy because the characters learn someth
saliens comes here, at the finale. Using 
and Susanna have made a fool of the Coun
the Count realizes it. The Count initiall
register. Then, to emphasize that this is 
has the Count sing an A-sharp on the t
baritone’s register shift.

FIGURE 7.23 Beethoven, “Jetzt, Alter”
No. 8
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ift from first to second register
. In this example, Pizarro, the

gister when ordering the jailer
hen, in order to impart tension
lifts his voice into the second___

regi
and
soli

ein

J

Mann?
T H E

Beethoven uses the intense effect of a sh
through the addition of an accidental on A
prison overseer, first falls into the first re
Rocco to murder his prisoner Florestan. T
to his demand, the unexpected A-sharp 
register.

_______
1 For ease of reading, a slightly different convention is used to indicate the first
ster in the male voices. Instead of the shaded box used for the soprano, mezzosoprano,
 contralto first register, male first-register notes are indicated by an unshaded,
d-outlined box.

Du bebst? Bist du
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FIGURE 7.24 Beethoven, Sym
Movement
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FIGURE 7.25 Verdi, “Deh non parlare
Act I, Scene 2, No. 7

Verdi uses all three registers within a
emphasize the emotional shifts. The line
Rigoletto describes his miserable condit
he recounts his wife’s compassion for h
as he recalls her death, but then falls imm
again as the recollection of her death ma
To a musically literate audience, the use
which changes the register to the first, unl
have emphasized the collapse even mo
voice.

FIGURE 7.26 Verdi, Don Carlo, Act II
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The Baritone ‘Childhood’ Register Shift

FIGURE 7.27 Schubert, Der Wanderer, Op. 4, No. 1

As discussed in the previous chapter under Figure 6.27, the great classical
composers often utilize the soprano and mezzosoprano first-to-second
register shifts at F-sharp and at E-natural respectively, in all the singing
and instrumental voices, including adult male voices.2

In the opening of Der Wanderer, this implicit shift defines the
phrasing of the vocal line, the piano instrumental line, and the song as
a whole. The theme of the poem, the phrase on the first three notes “Ich
komme,” would have been declaimed by a literate German of Schubert’s
day as one voice, distinct from the remainder of the poetic line. This can
be seen from Schubert’s meter alone, which places “komme” on the
strongest beat of the measure. Then, the poet would create a change of
voice, a new idea, for the remainder of the phrase, “vom Gebirge her.”
Thus, Schubert set the opening phrase in the childhood first register, with
a shift to the next-higher register (E-natural and above) on the E-sharp
of “vom.”

The keyboard accompaniment (not shown) opens with a parallel
phrase derived from this opening phrase of the poem. The first two
measures of the accompaniment give the low C-sharp and D-sharp of
the mezzosoprano first register, and the next four measures rise to

FIGURE 7.28 Beethoven, Symphony N
Movement, Baritone Sol

The baritone soloist’s second-to-third reg
theme of this movement (see Figures 
lower-register qualities give an additional
a baritone, and not a bass soloist, for a com
as this one does.
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down, too, into his lowest, metaphorical,

This idea, carried throughout the bar
ferentiates the solo line into four differen
which is typical of Beethoven’s poetic d
the opening melismatic passage on “Fre
baritone’s lowest reflected register.
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E-sharp and above, shifting the r
register.

__________
2 The convention for the tenor childh

of the soprano, but with a dotted outline
T H E

ight hand of the piano into the second

ood first register is a shaded box similar to that
 to indicate its metaphorical nature.
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FIGURE 7.29 Beethoven, Symphony No. 9, Op. 125, Fourt
Movement, Baritone Solo, Sung by Bass

If the solo were sung by a bass, the register shifts in the first
to the first register, and those down to the reflected register, 
pattern, while the primary shifts become arbitrary. The seco
this example (the last line of the poem’s first stanza) no long
the soloist’s lowest, reflected register, but remains on D, 
reflected register shift.
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, No. 3, Sung by Tenor
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FIGURE 7.30 Brahms, Sonntag, Op. 47

Brahms’s Volkslieder are published as H
clef. Ascertaining the voice species wh
useful exercise in the study of the vocal r
a man, singing of his “feines Liebchen;”
baritone, merely because of the clef? 
childhood reflected register is often the b
voice is intended.

Here the first two lines of the song 
registers, which a baritone would use 
Assuming this E shift, only the C and D 
use of the first register is confined to the 
strong references to D minor.

FIGURE 7.31 Brahms, Sonntag, Op. 47
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FIGURE 7.32 Br
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FIGURE 7.34 Brahms, Sonntag, Op. 4
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gister, and then rising into the
ier. Voice 2 in the right hand,
ure, first in its lowest register,

easure, Brahms introduces a
ck into the mezzosoprano first

rent with these mezzosoprano
s second register in the second
nto its second register at A on
T H E

If the same passag
becomes bottom-heavy with each repetition of F, and there is no shift
into the third register, resulting in the entire song being performed in only
two registers instead of three.

c

figure three times—twice in the second re
third register as the voice had done earl
also a mezzosoprano, sings the same fig
then in the second register. In the sixth m
low E-flat in order to bring this voice ba
register.

The bass of the piano left hand is cohe
singing voices. After Voice 2 rises into it
measure, the bass voice answers, rising i
the downbeat of the fifth measure.
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FIGURE 7.35
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bass, Mozart an
itone around th
standard bass c
tessitura of both
his average bari

The range o
solo part in Bee
character Figaro

FIGURE 7.36
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FIGURE 7.37 Verdi, Don Carlo, Act II
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FIGURE 8.1 Bass

The bass voice is th
characterized by a s
C-sharp above C=25

The bass also ha
between G and A-fla
this shift occurs at the
shift, since A-flat is 

FIGURE 8.2 Bass
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 choruses, are
 supremely su
os and tenors have a register shift on the fourth above D (i.e., G),
sses have their most dramatic shift on the D itself.

musical composition.
Between 1400 and the end of the eig

role changed dramatically; the mezzosop
300 years to become recognized, and th
(tenor and alto-tenor). The bass, howeve
stant as the “lowest” voice, and thus defi
eters for vocal composition.
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FIGURE 8.5 Thomas Morley’s Compass of Voices

Thomas Morley in his 1597 book A Plaine & Easie Introduc
Practicall Musicke shows a range for the bass voice consistent w
used by Mozart, Beethoven, and Brahms. Morley shows modern
of the bass in both what he calls “high keys” and “low keys”—
in all the common usages of composition.

s of the Bass Voice
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FIGURE 8.8 J.S. Bach, “Omnes generatione
BWV 243

J.S. Bach raised tessitura of all choral voices, in
he moved to center on the octave C–C.

FIGURE 8.9 Beethoven, “Gloria” from Mas

Mozart and Beethoven continued J.S. Bach’s
tessitura.
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 treatment of the bass
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Bach had choral sections of basses singi
are considered the extreme high for a bas
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FIGURE 8.12 Brahms, Vi

Brahms and Verdi extended
staff.
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FIGURE 8.16 J.S. B
St. M
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FIGURE 8.17 J.S. B
St. M
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FIGURE 8.18 J.S. Bach, “Et in Spiritum
B Minor, BWV 232
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thought to be the most profound and thus
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D-sharp, occurs at the repetition of “que
repetition, on “Filio” (“the Son”).
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FIGURE 8.19 Mozart, “Lacrymosa” from 

Mozart’s Requiem in D minor frequently use
to create a “long line” of development acros
high D marking the composition’s turning p
bass line ascending very slowly, across a l
high D.

The passage is a poetic answer to the m
(see Figure 4.12). The theme is the phrase “
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completes that action.
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FIGURE 8.20 Mozart, “Aprite un po’ q
Figaro, Act IV, Scene 8

Mozart often plays with the bass register
designs entire arias around it. Here the bas
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FIGURE 8.21 Mozart, “Aprite un po’ quegl’occ
Figaro, Act IV, Scene 8, No. 26,

At A=440 the aria is ruined, implicitly spoiling th
centers on Mozart’s characterization of Figaro as a
is superior to the Count because of his wit and h
ironical D-flat is forced up into the third register, s
Figaro continues to rant like an angry peasant wit

The Metropolitan Opera in New York, th
defending A=440 tuning in the United States, has
a staging of the opera in which Figaro is port
“macho.” And indeed, at A=440 Figaro sounds rath
clown Pagliacci, than Mozart’s witty hero.
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s material around the high D
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FIGURE 8.22 Beethoven, “Nun sprech
Act I, Scene 10, No. 10

Beethoven frequently structured his bas
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FIGURE 8.23 Verdi, “Ella giammai m’am
Act III, Scene 1

Much of the great writing for basses in oper
it rigorously structured around its registratio
provides many examples. He sings first, in th
the royal mantle could give me the power to
God alone can see,” in the lower registers, ris
register at D-flat. Later in the aria, he repea
a fortissimo high D, transforming the phrase
into a cry of anguish.
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FIGURE 8.24 Verdi, “Il Grand’Inquisi
Scene 1

The remarkable bass-bass duet between
Inquisitor makes constant use of the bas
Inquisitor contrasts the mere temporal po
man” (“thy weak hand”), which Verdi 
register, with the mighty power of the Pa
“the Roman sphere” (“l’orbe roman”)
high D.
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FIGURE 8.25 Brahms, Vier ernste Gesäng
at C=256

The song cycle begins with the somber word
which befalleth the sons of men, befalleth b
dieth the other” (“wie dies stirbt, so stirbt er
the third register occurs on the word “so,” em
In the following phrase, dwelling further on
of men and beasts, the emphasis created by 
stirbt,” where a shift from the third to the se
both words. One could say that the third-reg
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FIGURE 8.26 Brahms, Vier ernste Ges
at A=440

This is a vivid example of the harmfu
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FIGURE 8.27 J.S. Bach, “Magnifica

J.S. Bach and others frequently use a r
underlining the festive key of D majo
upper voices open with a melismatic fi
the bass voice is a simple octave l
register.

m Mass in B Minor,

fied by the regular shifts of the
 the octave below.
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 Requiem, K. 626
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FIGURE 8.29 Handel, “The Trumpet Shall Sound” from Messiah,
Part III, No. 48

A typical use of the bass soloist in Classical sacred music is in a duet
with a trumpet or other brass instrument denoting the trumpet of the Last
Judgment. Here, as above, the piece is set in D. The opening vocal line
shows the repeated use of the third-register D for three notes, more
extended in each phrase than in the previous one—a hint of the three
blasts on a ram’s horn from the Jewish Rosh Hashanah.

FIGURE 8.30 Handel, “And He Shall Purify” from Messiah, Part I,
No. 7

FIGURE 8.31 Mozart, “Dies iræ” from

Mozart sets the turmoil of the Day of Wr
to the intense alternation between two ne
motion of the sopranos is heightened by
registers.
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The bass register shift is often used to answer a shift in the other voices
In this chorus which contains much imitation, Handel used the bass shif
on high D to answer the soprano register shift on high G, at the same
relative point in the vocal line. The two voices’ respective register shifts
which lie a major tenth apart, are used here to create a cross-voice.
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FIGURE 8.32 Mozart, “Tuba mirum” from Requiem, K. 626

The bass solo which immediately follows the “Dies iræ” uses the bass
register shift in a cross-voice relation with the tenor trombone’s
third-register shift (see Figure 6.21). The bass echoes the Judgment Day
trumpet in the opening trombone solo by shifting into the third register
on “mirum” (“wondrous”) (see also Figure 8.41).

The bass develops the theme in the lower registers, and at the climax
of the solo, makes a more extended rise into the third register on the idea
that the trumpet will “call all” (“coget omnes”) before God’s throne.

The Bass First-to-Second Regist

FIGURE 8.33 J.S. Bach, “So nun der G
Freude, BWV 227

III

III

Tenor trombone solo

Bass solo

B

?

b

b

b

b

C

C

˙

˙

∑

œ
œ

œ
œ

∑

w

Tu -

˙

ba

˙

∑

mi -

œ

rum

œ

spar-

œ

gens

œ

∑

so

w

∑

w

∑

U

œ
.

œ
œ

num,

œ

U

Œ

∑

∑

Bass solo
?

b

b

tu -

˙ .

ba

œ

mi-

œ

rum

œ

spar-

œ

gens

œ

so -

œ

num

œ
Œ

Bass solo
?

b

b

per

J

œ
.

se -

j
˚

œ

pulch-

œ

ra

œ

Œ

re -

J

œ
.

gi -

J


œ

o -

œ

num,

œ
Œ

co -

J

œ
.

get

J


œ

o-

œ

mnes

œ

an -

œ .

te

J

œ

thro

œ

num,

œ

Soprano I

Alto

Bass

&

&

?

#

#

#

2

3

2

3

2

3

So

˙

nun

˙

der

˙#

So

˙

nun

˙

der

˙

So

˙

nun

˙

der

˙

Geist

˙

Ó

Geist

˙

Ó

Geist

˙

Ó

&

&

?

#

#

#

der

˙

Je

œ

sum

œ

von

œ

den

œ

der
˙

Je

œ

sum

œ

von

œ#

den

œ

der

˙

Je

œ

sum

œn

von

œ

den

œ

To-

˙ .

ten

œ

auf-

œ

er -

œ

To-

˙ .

ten

œ

auf-

œ

er -

œ#

To-

˙
.

#

ten

œ

auf-

œ

er -

œ

wec

œ

ket

œ

hat,

œ

in

œ

wek -

˙ .

ke

œ

wek -

˙ .

ket

œ

T H E B A S S V O I C E 143

st to second register, between
r and baritone voices, this shift
octave defined by the primary

between the dark quality of the
r second register, in order to
jor in the key of E. Here, this
art of the movement from E to

_

r
a
s

The bass has a secondary shift, from fir
G and A-flat below C=256. As in the teno
occurs at the half-way point of the D–D 
D shift.

J.S. Bach often highlighted this shift 
first register and the somewhat brighte
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olid-outlined box.
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FIGURE 8.34 “Gloria” from Mass in C Major (“Coronatio
K. 317

Mozart used the contrast between first and second register qua
choral bass section in a number of pieces. In this mass, the glo
of God is referenced in the first register, while the statement of
shown here introduces a new voice, in the second register
tinuation returns to the previous voice. At A=440 tuning, wh
place the shift between F-sharp and G, the distinction would 
by a shift back into the second register on “tibi.”

us, K. 618
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FIGURE 8.35 Mozart, Ave verum corp
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The Bass ‘Childhood’ Register Shift

FIGURE 8.40 Mozart, “O Isis und Osiris” from Die Zauberflöte,
Act II, Scene 1, No. 10

The great Classical polyphonic composers often use shifts at F-sharp,
E, and D an octave below the male third register shift, to emphasize a
new poetic voice, even though the adult male has no such physical
register shift (see Figures 6.27–6.31 and 7.27–7.33). These shifts recall
the fundamental geometry of the shifts around C=256, but are reflected
into other octaves of musical space.

Mozart’s Sarastro never sings in the third register throughout The
Magic Flute, but instead emphasizes the lower registers. Here, at the
conclusion of his first aria, the bass soloist sings the conclusion twice,
initially in the first and second registers, and then resolving downward
into the lowest range of the voice.2

FIGURE 8.41 Mozart, “Tuba mirum” f
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__________
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This reflected lower register shift al
terpoint within the rest of the bass solo i
example, with the alternation betweeen th
finally the third register.

n for the bass childhood first register is a shaded box similar to that
 with a dotted outline to indicate its metaphorical nature.
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FIGURE 8.42 Brahms, Vier ernste gesänge, O

The third of Brahms’s four songs opens w
Ecclesiasticus 41:1, “O death, how bitter is the
It was Brahms, and not Jesus Sirach, who chos
exclamation twice. Since no contrapuntal comp
such a phrase to be sung the same way twice
evidently wanted the second “Tod” sung in quit
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line, which contains a shift up into, and then down
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Principles of Bel Canto



n of the metrical structure of
 Wagner insisted, is based upon
igins of music to the eroticism

 fourth, quadruply-connected
tic beauty. This is the synthesis
,” something uniquely human:
human mind. True music is the
 natural beauty.
 by Plato in the Parmenides
ion: the transformation of the
creative conception, comes into
 a way which solves the central
.1 As Lyndon LaRouche sum-
Many pieces, each individual,
 transformed from a many into
non-indivisible new unit con-
in any part of those many ideas
ration. They are the Many; the
e.”
es a unit-transformation—the
n, rather than as a divisible
 many natural features of vocal
any particulars of a poem, or
Introduction

Significant numbers of professional musicians have produced short
improvisations which audiences might recognize as parodies of Mozart,
Beethoven, or Schubert. Yet none of them could have produced a
composition which might be confused with an actual work of those or
other Classical composers. Thus, the ability to compose artistic state-
ments in the literate language of music common to all classical com-
posers, is virtually as lost today as the ancient Egyptian was lost until
the discovery of the Rosetta Stone. Fortunately, the lost language of
Classical composition can be reconstructed.

Music derives from three orderings of natural beauty in the physical
universe: bel canto vocalization, voice registration, and C=256 tuning.
True classical music not only has a triply-connected geometry, but also
requires man’s creation of new ideas from these elements. It is thus at
least quadruply-connected, i.e., it must account for four or more series
of changing values.

The root of music is the bel canto vocalization of classical poetry.
As early as Vedic hymns, located by included solar-astronomical evi-
dence to no later than 4,000 B.C., it was known that any classical poem
is also a musical score. Human speech itself has pitch, and is a form of
song, within a narrow (and lower) range. The vowels and consonant-
inflected vowels themselves create an inherent series of physical pitches.
Thus, any “spoken” poem, composed in an ordered combination of
vowels and consonants coherent with human thought, is a map for
musical composition.

A second degree of connectivity, also natural in that it is God-given,

of musical composition. (The attributio
music to an origin in the dance, as Richard
the false Romantic dogma tracing the or
of the cult of Dionysos.)

The ‘Parmenides’ Problem

In true musical art, however, there is a
requirement which makes it human: artis
of new ideas from natural “raw material
the exercise of the creative powers of the 
human transformation of the elements of

Classically this problem was posed
dialogue, as that of the unit-transformat
Many, into the One. Every genuinely new 
existence in the individual human mind, in
paradox of Plato’s Parmenides dialogue
marizes in the Foreword (supra, p. xii): “
indivisible ideas, enter the mind, and are
a new, valid, combined but single and 
ception. There is nothing of the new idea 
which appear to have stimulated its gene
new unit conception is the indivisible On

The generation of this One, establish
One—as the identity of the compositio
aggregation of parts. In musical terms, the
polyphony and the bel canto voice, the m
 musical work of art.
known, is the central problem
 order to master composition.
 laws of nature to create, in the
fic discovery, in the same way
st may make such a discovery.

ommon Sense,” and “Project A,” in:
rison Writings, Washington, D.C.:
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is the series of registral voices which develop in the trained bel canto
singer (see Chapters 2–8). A third degree of connectivity, found in the
physical universe, is the series of 24 keys of the well-tempered scale.
The self-similar octave upon C=256 geometrically generates specific
keys and pedal-point series (see Chapter 1), within which music may
lawfully be written, much as the solar system generates planetary orbits
only at specific intervals.

All three are principles of natural beauty. The bel canto, polyphonic
vocalization of Classical poetry is uniquely the origin of the tonal con-
struction of the well-tempered musical scale, and of the metrical structure

theme, are transformed into the One of a
This “Parmenides paradox,” as it is 

which the student of music must solve, in
Classical music is the science of using the
medium of musical sound, a new scienti
as the rigorous Classical physical scienti

__________
1 Lyndon H. LaRouche, Jr., “In Defense of C

The Science of Christian Economy and Other P
Schiller Institute, 1991.
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if it is an ordered principle, can
 an indivisible, transfinite One,
n under Figures 11.4, 11.5,
This creative process, furthermore, may be taught; it is susceptible
of intelligible representation.

The motivation for men and women to compose great music pro-
ceeds from precisely that emotion which caused Prometheus to give fire
to man, the historical poetic metaphor for scientific discovery. The
creative individual, experiencing the profound joy of creative activity,
composes, in the desire to show audiences, sometimes audiences of
future generations, how his own mind works. He or she composes, in
order to make the working of the creative mind itself, susceptible of
intelligible representation.

To the naive observer, the new creation, the One, simply appears,
as if magically. For the unit-transformation of creative art to be intel-
ligible, the question must be answered: How is this done? By what
principle? Plato supplies a general identification of the answer: the
principle of change. He presents a series of demonstrable fallacies which
arise from efforts to show the relationship between the Many and the
One, if the question of change is left out of account. Plato’s change is
the non-linear transformation, from an outside observer’s uninformed
standpoint (or from a linear, logical-deductive standpoint) of one axi-
omatic principle, to another.

In modern terms, the unit-transformation of the Many into One was
proven by Georg Cantor in the 1870s, to be the demonstrable math-
ematical principle of transfinite ordering, a transfinite ordering of
transfinite orderings.

In the transfinite ordering principle, an initial set of given axioms
and postulates, a deductive hereditary system, is questioned, by means
of a crucial experiment, which demonstrates the falsity of one or more
of these basic axioms. That one crucial experiment overturns the entire
mathematics of the initial axiomatic system. This forces the human mind

A theorem in system A is overthrown
is rigorously pursued, it then requires an
axioms and postulates corresponding to t
occurs. This requires a new integral set B
such effect that no theorem of the new se
theorem of the old set A. Thus, betwee
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simple inability to reach from A to B, bu
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B (as opposed to the more passive simple
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and a Many of Manys.
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Elevation

Elevation, known classically as “singin
concious placement of the focus of the v
the throat. As a teaching device, the stud
even though the voice is not produced in t
singer can demonstrate by singing, and t
fleshy part of the nose is irrelevant: the sou
or not the nose is held closed.

The Italian “mask” (“la maschera”) 
sinus cavities of the area above and aroun
of the nose, covered by the Greek drama
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Bel canto training was classically be
when training can proceed easily, because
in the head (as the nasal carrying pow
Elevated singing, thus, is natural, but as
consciously trained, for children also c

Principles of the Bel Canto Human Singing Voice

Bel canto, literally, “beautiful song,” was developed in Flanders and Italy
during the fourteenth- and fifteenth-century Renaissance as the standard
for singing and music, but is heard today only from a handful of operatic
specialists.

The most familiar example of bel canto is the seemingly impossible
phenomenon of the opera singer, with unassisted voice, filling a hall of
4,000 seats or even an amphitheater of 15,000 seats, without micro-
phones, amplifiers, or other equipment. By contrast, the average popular
singer today can scarcely fill a living room without the assistance of an
electronic amplifier.

Bel canto has been proven, by human history, to be a superior science
of singing. The Classical image for the phenomenon, known in physics
as a “weak force,” is the Renaissance teaching method of placing a candle
before a student’s mouth. If the student succeeds in producing a bel canto
tone, the flame does not flicker, despite the volume of sound produced.
“Weak force” refers to the principle that with a minuscule amount of
energy, precisely directed, the singer is able to do a seemingly miraculous
amount of physical work, without wasting energy in percussive impact
on surrounding air molecules. (See Figure F on p. xxix.)

“The voice impresses itself through the air without displacement of
air, and strikes upon the objects . . .” as Leonardo da Vinci wrote (Codex
Atlanticus, 360 r.a.).

Bel canto voices are routinely reported to remain strong and flexible
from early training at the age of five, to the age of 85. Voices trained in
bel canto have been shown since the Renaissance uniquely to be those
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left untaught. As with any language, si
process.
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 possible defects of the untrained voice. Only the
 is capable of imitating all other possible, defective
s the throatiness of many popular singers, or the
f country crooners. The untrained or mistrained

apable of consistently imitating a trained bel canto

s of true Florentine bel canto training are elevation,
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FIGURE 9.1 Skull with Sinuses, from Leonardo Windsor Castle
Notebooks (19057)

That sinus resonance is integral to the amazing amplification of the bel
canto voice, was known as early as the work of Leonardo da Vinci, who
drew the major sinus cavities of the human skull. His writings on singing
describe the “fluid” of the air from the vocal cords flowing up into the
head to interact with the “fluid” in the sinuses.

Precisely because every major text on vocal physiology of the
now-hegemonic British school of science insists that there is no such
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thing as sinus resonance, it is
modern “scientific” schools of 
cannot exist. The investigator
resonance in the head sinus cav

In fact, it is impossible tha
alone can create the tremendous
__________

2 Standard texts denying sinus reso
Sounds,” Quarterly Journal of Speech 
and Voice,” New York: Macmillan &
of Voice Production in Speech and So
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 very important to insist upon this.2 All
voice assume, that what they can not see,
s and their instruments cannot see any
ities; therefore it must not exist.

t the fleshy parts of the mouth and throat
 “work” done by the bel canto voice. The

nance include: West, James, “The Nature of Vowel
Education 12:3, June 1926; Russell, G.O., “Speech
 Co., 1931; Muckey, Floyd, “The Natural Method
ng,” New York: C. Scribners’ Sons, 1913.
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FIGURE 9.3 Focused and Unfocused Vocal Cords
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Round Sound

The round sound is the second sine qua 
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While it is crucial that the student think only of the head and never about
the throat when singing, an important physical result of elevation is that
the vocal cords close more completely when the student feels the sound
focused in the mask, as shown at the top of this figure.

This accounts for the lasing effect of the bel canto tone—the un-

cartilage required under the “Golden Rule” “ap
covered). The tone of song proceeds not on
are only an impetus for focus, but on vow

In beginning instruction, the round 
entire voice, as shown in Figure 9.2. In b
pure Italian vowels /u/, /o/, /7/, /e/, and /i/
that the closed vowels /o/ and /e/ have bot
represented by /O/ and /E/ respectively. (F
see Figure 10.1.)

On the vowel /o/, the space inside t
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mouth is open in a rounded shape, as shown in Luca della Robbia’s
Cantoria sculptures (see Figure 2.1). The powerful muscles of the jaw,
and those of the throat and thorax, must be relaxed and “open,” not
constricted. This obliges the larynx to drop to its lowest comfortable
position, the position at which the larynx and vocal cords have the most
flexibility. At the same time, however, care is taken to preserve and
enhance the elevation typified by the nasal telephone operator cited
above.

The sound must never be “uncovered”—shouted, harmonically
disorganized, produced in the throat, releasing air like an uncovered soda
bottle. Rather, this entire rich, broad tone must be focused into the head,
such that it is open, but “covered” by the lasing focus of the mask. The
student is asked to repeat this elevated but rounded sound “no, no, no,
no” until the sound is both free and focused.

The Florentine method of training on the closed vowel /o/ is the
element of bel canto most disputed by the modern British school. Most
conservatories in Europe and the United States today teach on the open
vowel /7/; however, the fifteenth-century art of the Cathedral of Florence
gives no evidence of the  use of /7/ in Renaissance vocal training (see
Chapter 2).

Some argue that the /7/ is “natural,” since it is the sound made by
a baby crying, or when smiling. Indeed, /7/ is the Italian vowel most
uninfluenced by human speech. Its sound is close to the neutral “schwa”
sound /{/ as in “fun” (see Figure 10.1), which is the sound emitted when
there is no use of the mind to form language with the vocal tract.

In contrast, the Italian school demands that vocal training be an
education into mastery of a new technology. It teaches that /7/ is in fact
the most “dangerous” vowel for beginners, because it is apt to fall into
the throat.

FIGURE 9.4 Leonardo da Vinci’s Ch
L E S O F B E L C A N T O 157

 of vocalization, the singing of
 /o/, has been known since the
y Manuscripts,” studied how
y of the universe. The master’s
cept of where the vowels are
 the center of the voice, at the
ward toward the nose, and the

ta te ti to tu
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The Italian school’s highest form is the “voce impostata” or
well-placed voice, in which there is a single coherent wave of resonance
passing through the singer’s entire body as a unified musical instrument,
amplifying and focusing the tone. This “impostazione” or “connes-
sione”—the full and ordered participation of all resonating cavities in
the production of tone—is often described as having “a trace of /o/ and
/u/ in all the vowels.” The spreading of the vocal tract to form /7/ can
easily produce interference with this wave pattern, unless the voice is
trained to avoid this danger by concentrating first on perfecting the
production of the round vowels.

This basic “aperto ma coperto” principle
basic vocal exercises on the round vowel
Renaissance. Leonardo, in his “Anatom
human language reflects the natural beaut
drawing of a human head shows his con
physically produced. He locates the /o/ in
roof of the mouth, with the /7/ further for
/u/ further back at the base of the throat.
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FIGURE 9.5 Prototypical Bel Canto Vocal Exercise

In bel canto training, first the entire voice is placed on the pure /o/, and
then other vowels are trained. The aim is absolute smoothness of round
tone, a consistency of sound quality across all the different pure vowel
sounds. The transition from /o/ to /7/, for example, must not alter the
underlying distribution of overtones so as to permit unpleasant nasal
“twang.” Similarly, in the transition from /o/ to /u/, the voice must not
be allowed to fall too far back into the throat.

Vibrato
Vibrato, if not naturally present in the voice, must be deliberately cul-
tivated from the outset, along with elevation and roundness.

Even the oldest organs from the Middle Ages possess a “vox
humana” stop, characterized by each note being produced by two pipes,
each of which was tuned slightly differently, producing interference
patterns or “beats” simulating the effect of a human vibrato. This evi-
dence alone shatters the mythology of an alleged lack of vibrato in
Renaissance and Baroque polyphony, both choral and orchestral.

Vibrato is indispensable for the singer’s ability to sing “in between
the notes,” such that even in extremely rapid passages, tones and registers
succeed each other with great clarity, while nevertheless each note and
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n

region. Ideally, the vibrato references th
of such regions of negative curvature.

The constantly vibrated voice has be
British and British-influenced singing-sch
a “white,” unvibrated voice. Efforts to 
especially in choruses—or even to elimin
of the following two causes, or from a com
pedagogue is hostile to the scientific and 
canto singing exemplifies, and eschews 
Aristotelian calm of the “dead,” unvibra

register seems to grow organically from what has gone before. The
analogous approach in Classical Italian Renaissance painting is the
sfumato technique developed by Leonardo, in which transitions from one
object to the next are slightly “blurred” in such a way as to increase the
viewer’s comprehension of the relationship between the various figures
and elements in the composition.

Vibrato, therefore, is associated achieving the maximum potential
of the human voice. Far being being an “add-on” or mere expressive
device (as it has come to be used in modern popular singing), vibrato is
integral to all vocal health and vocal beauty. One single cycle of a



gogue acknowledges the desirability of vibrato in solo singers, but fails
to develop it to the degree that it becomes an integral part of the voice.
For example, the voice teacher will instruct a student who is having
difficulty executing a rapid fioritura passage to sing it with no vibrato
whatsoever. Although the passage can then be sung “up to speed,” the
resulting loss of the bel canto “position” in such passages destroys the
ability to properly execute register changes, and undermines the beauty
of the voice. Or, the voice teacher will encourage vibrato in solo singers,
while discouraging it in choruses.

Once the voice begins to attain elevation, roundness, and consistent
vibrato, we begin to hear “connection” of the voice.
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FIGURE 9.9 Guido d’Arezzo’s Vowel Monochord

Well before the Renaissance, this basic principle of musicality inherent
in the spoken human voice was known. The Christian-humanist music
teacher Guido d’Arezzo asserted in the ninth century that some texts
may be set to music precisely from vocalization of the pitches of the
vowels, and that the harmonic relationship among the vowels implies
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a principle of vowel melody.
Guido’s data were slightly incorrect, but his approach was sound.

He called for the vowels to be placed under the scale of his monochord,
as shown at the top of the figure.

That is, Guido believed there existed a physical phenomenon similar
to what we call the second formant, a resonance peak in the voice which
was audible and rose continuously in pitch across a spectrum of vowels.
The bottom of the figure gives a graph of the “F2” implied by his
monochord. Guido’s hypothetical “F2” for the Italian vowels rose in a
progression /7/, /e/, /i/, /o/, /u/.4

__________
4 Compare this with the graph of modern F2 v

second formants would be an octave higher than G
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ertoire for more than a few

ters is trained, using the same
l register, all the registers are
l, /o/.
one register to the next higher
 corresponding shift in vowel.

hift from the top of one register
ocalization excercise will shift
ects a qualitative singularity,
 the singer to a new focal point
at the vowel /u/ has the lowest

obliges the larynx to drop to a
nx sufficiently to execute the
sition is especially crucial in
egister.
the register shift is thoroughly
rn how to execute the register
els.

    
Registration

The role of registration in the human bel canto singing voice has been
demonstrated in Chapters 2–8. As the voice changes pitch, it shifts
among three or four different registers—just as the three vowels shift
placement in the mouth at any constant pitch. The bel canto teacher
Manuel Garcia (1805–1906) defined register as “a continuous series of
succeeding sounds of equal quality on a scale from low to high, produced
by the same physical principle, which differs from another series of
sounds produced by a new physical principle.”

FIGURE 9.15 The Four Registers of the Soprano Voice

The vocalizations based on the central vowel /o/ given so far are used
first to train the “central” register of the voice, or center of the voice. For
the soprano, this is the area from the F-sharp above C=256, to the high
F at the top of the staff.

Once the voice is trained, rounded, and placed in the mask, it
becomes capable of singing much lower and much higher, while still
maintaining bel canto quality. The voice develops its lower octave, the

to professionally sing the Classical rep
years.

The ability to consciously shift regis
kinesthetic principle. As with the centra
trained to orient toward the central vowe

In order to encourage the shift from 
register, it is useful to associate this with a
In singing a rising scale, at the point of a s
to lowest note of the next, the bel canto v
the vowel to /u/ (Figure 9.15). This eff
shifting the kinesthetic physical image of
within the mouth, coherent with the fact th
vowel pitch.

Physiologically, the shift to /u/ also 
lower position, thereby freeing the lary
register shift.5 The drop in laryngeal po
executing the shift from second to third r

Only once this kinesthetic image of 
assimilated, can the singer proceed to lea
shift on any vowel or combination of vow
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first register, the center is seen to be a second register, and a higher octave
develops as the third and fourth registers.

Precisely because of its central location, the second register is the
initial focus of training efforts, although this by no means excludes
extensive forays into the other registers. This is in keeping with the fact
that the tessitura of most bel canto compositions revolve around the
central register, as opposed to the chest register, which is the register of
reference for most popular singing.

History demonstrates that only those voices which learn to con-
ciously shift registers when singing above or below certain notes, are able

__________
5 In female singers, the shift to /u/ is most use

to-third register shift. In male singers, it is most u
shift, and less so for the more subtle first-to-seco
recommended for the soprano and tenor’s shift int
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FIGURE 9.16 Guido’s Hexachor
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FIGURE 9.17 Electroglottogram of Baritone Register Shift

The singularity represented by the shift from one register to the next can
be measured as a physical phenomenon in many ways. To produce the
figure above, a trained bel canto baritone was asked to sing a glis-
sando—that is, to begin in the lower range of the voice, and continuously
raise the pitch, sliding from note to note. The top curve in the figure
represents the amplitude of sound as measured at a certain distance from
the singer. The middle curve is produced by an electroglottogram, a
device with sensitive electrodes which, when held to the singer’s neck,
measure changes in muscular tension working on the vocal cords. The
electroglottogram shows that at a certain frequency, indicated by the
arrows, tension on the vocal cords is suddenly reduced at the moment

Italian speakers. The Italian vowels’ s
correspond to the characteristic register s
human singing voices. Most notable are th
pure vowels /u/, /7/, and /i/, all of which 
for the critical F-sharp soprano register sh
falls on the tenor’s second register shift
/E/ upon the mezzosoprano and baritone 

Data for children’s voices (not give
phenomenon, with /u/, /7/, and /i/ all fa
F-sharp. Other childrens’ vowels also fal
register shift area of E-flat–E. This is sign
that the register shifts are correlated with t
Italian language itself, to such an extent,
sharp register shift, but even register shif
such as the mezzosoprano/baritone E-flat
tain vowels of the childhood voice.

The bel canto vocalization of the vow
for all musical composition. Just as Le
vowels’ pitch in the head, Italian compos
based compositions on these principles.
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of the register shift. The amplitude is momentarily
increases greatly, showing that, by shifting into th
singer is able to obtain a much more intense tone 
physical effort.

Other laboratory measurements have shown tha
the shift, such a discontinuous change occurs in the o
of the vocal cords, throat muscles, turbulent air flow
tract, and vibrations of the head cavities.

Registers are related directly to the pure Italian 
poetry. Refer back to Figure 9.7, which is primarily ba
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FIGURE 9.18 Rossini, Duetto di due gatti

This excerpt from Sins of My Old Age by Giacomo R
shows a humorous but surprisingly accurate parod
emphasizing the second formant, F2. (This forman
human vocal tract; feline formants have been m
atory.) The opening “miau” is composed of three n
the highest note A; the /7/, upon which the sin
portamento slide down to the D; and the /u/ at the 
In the second “miau,” the relation is made even cle
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more high-pitched /7/ is involved, this note, F, is
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FIGURE 9.19 Bellini, “Vanne, o rosa fo
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 the fifth, D, on “o rosa,” to the
develops this, rising from the /
, up to the high G octave on /

 the example above, Bellini is
e same idea. Instead of rising
es a falling figure from /7/ to
 /7/ to /o/:

or-(te)
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the ascending theme from /o/ to /7/, from
sixth, E on “fortunata.” The second line 
o/ and /u/ of “ognum” again on the fifth
7/ of “la tua sorte.”

By the third stanza, the third line in
repeating his playful joke by inverting th
from /o/ to /7/, now he repeats three tim
/o/, from F to E, as the poem inverts from

Là tro- / var dob- / biam la m



That repeated second-reg
transformation to the third re
poem, the /e/ of morte (“shal
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register for the /e/ and /i/ of “

This is the turning point 
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at the end, on a figure which d
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calization give not only a simple melodic
l polyphonic composition.
to training creates six completely distinct
 Chapter 2), each of which is different by
t register shifts. Since the Renaissance, this
 create polyphonic compositions by the
 four different species on distinct musical
hese lines is not just that the soprano and
le, may sing the opening line of a fugue

 but that each sings the entire fugue in a
us a distinct vocal color.

FIGURE 9.20 Beethoven, Canon “Abb

Many of the rules of tonality and compo
fugue and canon at the fifth, stem from th
vowels of poetry. Beethoven’s joke c
example. Seeing that the first line abound
/i/ (“Signor . . . io”), Beethoven set the 
at the fifth (D), falling to the tonic G 
“ammalato.”
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distinct registral mode and th

The second line concentrates upon thi
entering at the tonic G, a fifth below the
falls to the subdominant C, and finally th
vowel /o/ of “benedizione.”

Beethoven completes the pun by mo
able to return to the /i/ of the first line, on 
of the accented /o/ of the Italian “Voi”).
the D as in the first line. To accent this, 
octave on the German dipthong /oi/ of “T

See Chapter 10 for the relation of Ge



Many four-voice fugues on the words 
mass follow this same principle, beginning
vowel /i/ of “kyrie,” undergoing developm
. . . eleison,” and finally falling to the ton
three, the sustained /o/ of “eleison.”

FIGURE 9.21 Schubert, “Ave Maria,” D
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FIGURE 9.22 Verdi, “Ave Maria,” Tw
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All composition references immediately three degrees of interaction or
freedom, proceeding directly from the bel canto human voice, con-
fronting us with an elementary musical domain which is, respectively,
doubly- and triply-connected.

The fact that music is based on the bel canto vocalization of the
vowels and consonant-inflected vowels of poetry, is the primary
necessity which the composer must obey. A second interconnected
consideration is the registration of the bel canto singing voice, and the
third is the natural tonal system of the universe, which allows music to
shift among certain specified keys related to the basic universal key of
C, referred to as shifts in pedal points.

l song (or any other composi-
arning how to sing. This means
language—the original, or a
g, since Italian, German, and
t vowel sounds and syntax. It
ply translate the text of a song
er language, without reference
ucial vowel shifts used in his
alyze or interpret a song, it is
he composer was using as his
That is, a great artist writes a classica
tion) from the same standpoint as that of le
that he must carefully consider which 
translation—he will use in setting a son
English, for example, have very differen
follows that it is very bad practice to sim
originally set in one language, into anoth
to the composer’s appreciation of the cr
setting. Likewise, when attempting to an
important to determine which language t
primary reference.



Italian, Germ

FIGURE 10.1

developed by the International
re denoted within slashes—e.g.,
from language to language. The
e to the German /o/ (as in “Tod”).
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)

/e /
amóre
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(long)

/eI/
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/ I /
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(short)
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/ i /
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(long)

/ i /
beat
heed

Examine the vo
Italian, Germa
European Sansk
historically it w
phonic compos
development of
languages deve
tensive variatio
an, and English Vowel

Vowel Sounds in Italian, Ger

/u /
duro

/u /

Ruhe
du

(long)

/u /
boot
who

/o /
dona

/o /

Tod
Sohn
(long)

/oU/
boat
hoed

/y /

führen,
grün

/φ /

schön
König
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Mutter
unser
(short)
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rit roots, and have universal s
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for each language.ition of
 the Ital
loped d
ns.
 sung poetry, as Dan
ian language in his De 
istinct poetry using ad
S Y N T H E T I C G E O M E T

s

man, and English

The chart uses vowel symbols 
Phonetics Association (IPA). These a
/o/—and are more or less consistent 
/o/ of Italian (as in “dona”) is very clos
Examples of pronunciation are given 

/O /
donna

/O /

Gott
Glocke
(short)

/O /
cause
hawed

/7 /
Aida

/a /

Vater
Name
(long)

/a /
father
hod

/{ /

Bitte
eben

/^;{ /
fun
sofa

/7 /

danke
Tante
(short)

/@ /
bat
had

/E /
pénna

/E /
(ä)
Herz
Geld

Mädch
(short

/E /
bet

head

/. /

öffnen
zwölf

lish. The basic vowels of
d from the same Indo-
ounds in common. While
asis for the modern poly-
te Alighieri reports the

Vulgari Eloquentia, other
ditional vowels with ex-



       

w

Complementary vowels

/ i /
FIGURE 10.2

a) Actual pitc
a) down one 

* 
* 

* Umlau
e the most common vowels of
rter German vowels such as /U/,

. The second formant (F2) of each

w
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Germany, wh
Classical mus
Italian vowels

b) Relative in
b) with /u/ se
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Vocalization of German Vowels in the Male Voice

ich in the eighteenth century gave birth to an even greater
ic than that of Renaissance Italy, adds to the basic seven
, seven others, making for a total of more than 14 vowels,

not including diphthongs. Above ar
German: the seven Italian, several sho
and /I/, and the umlauted vowel series

&

w

w#

w

w

w

w

w

w#

#
w

w

w#
w w#

&

w

w

# w

w

w

w

w

w

#
w

w

w
w w#

h, transposed
octave

Umlauted vowel series
(ascending)

ted vowel series

tervals
t at 256 Hz

Octave

/U/

Ascending sequence/œ//Y//φ //y/

Diminished fifth

Fourth

Minor third

Major third

Minor third

Descending sequence

Major sixth

Fourth
Fifth

Octave

Major seventh

Minor seventh

Major sixth

2nd

/o//u/ /O/ /a/ /7/ /E/ / I / /e/

Octave + minor third

Octave + diminished fifth

Octave + major sixth

Vowel
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easured in Herz and placed on the scale as was done with
wels in Figures 9.7 and 9.8. Data are from a 1972 study by
; only data for German men were available.1

, “Untersuchungen zur Vokalartikulation,” Deutsche IPK-Forschungs-
mburg, 1972.

While the abso m Italian, there is clear har-
monization of the ad wels at relative intervals with
the seven Italianate 

__________
2 See page 197 for ad
lute pitches vary fro
ditional Germanic vo
vowels.2
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lauted vowels.
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ditional comments on um
vowel was m
the Italian vo
V.A. Rausch
__________
1 A. Rausch

berichte 30, Ha



      

w

w

Complementary vowels

/ i /
FIGURE 10.3 Vocalization of 

a) Actual pitch, transposed
a) down one octave

b) Relative intervals
b) with /u/ set at 256 Hz

Vowel
_________________________
e Acoustical Society of America, Vol. 24,
 “Transitions, Glides, and Diphthongs,”
brook and Grant Fairbanks, “Diphthong
earing and Speech Research, Vol. 5, No.

e of authorities” in A Course in Phonetics,

el Resonances, International Phonetic
tudy of Formants of the Pure Vowels of
iversity of London, 1962.

ion of musical inflection to a lan-
mogeneous sound, diphthongs are
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English uses more than 17 vowe
and the short vowels such as /U/ 
thongs (vowel combinations). E
Italian /o/ and /e/ with the glides
of these is identical to the Italian /
formant (F2) in Herz, and as tran
with the German and Italian cha
voice by R.S. Paget and by Pet

__________
4 For American English: Gordon E. Pe
 A N D  R E G I S T R A T I O N

___________________________
Used in a Study of the Vowels,” Journal of th
1952; Ilse Lehiste and Gordon E. Peterson,
J. Acoust. Soc. Am. 33, 1961; Anthony Hol
Formants and Their Movements,” Journal of H
1, 1962; Peter Ladefoged, given as an “averag
New York, 1975.

For British English: R.S. Paget, Vow
Association, London, 1922; J.C. Wells, “A S
British English,” unpublished M.A. thesis, Un

English Vowels in the Male Voice

l sounds, including the Italian vowels
and /I/ as in German, as well as diph-
nglish also modifies the pure closed
 /oU/ and /eI/; the accented first vowel
o/ and /e/. The chart shows the second
sposed to /u/ = C256 for comparison
rts. Data are from studies of the male
erson and Barney (1954) and others.4
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w
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w
w

w w#

w

& w
w

w
w

w

w
w

w w#

w

Octave

/U/

Ascending sequence

Minor third

Descending sequence

Fifth

Major second
Fourth

Octave

Major seventh

Minor seventh

Major sixth

5th

/oU//u/ /O/ /a/ /@/ /E/ / I / /eI/

Octave

Octave + major third

Octave + fifth

/{/^

Diphthongs add an extra dimens
guage. While umlauts are a single ho

terson and Harold L. Barney, “Control Methods



e dipthong in “wise,” to /E/ of

 translation of Shakespeare

such clear structure. The first
/7/ and the central /a/, and then
the higher umlauted /φ / above
en falls to the low /u/.
ese did Schubert utilize?

         

. φ 6

u

i

a
7

u

a complex of two distinct pitches, and can be resolved into their two
constituent components. They are spoken largely on the first vowel, then
inflected from that pitch, to the closing pitch. Glides do not resolve to
a distinct second pitch, and in bel canto singing of English, the pure
Italian /o/ and /e/ are sung for the glides /oU/ and /eI/.

Is Schubert’s “Silvia” a German or an English Song?

Although Schubert’s “To Silvia,” taken from Shakespeare’s Two
Gentlemen of Verona, is usually described as a song first written from
a German translation by the Romantic Eduard von Bauernfeld, a study
of the melody from the standpoint of the vocalization of German and
English, demonstrates that Schubert wrote his song from the English
original.

FIGURE 10.4 Shakespeare, “To Silvia,” from Two Gentleman of
Verona

First examine Shakespeare’s verses. In the Shakespeare, there is a

/o/ of the diphthong in “holy” to /a/ of th
“lend.”

FIGURE 10.5 Bauernfeld, “An Silvia,”

Bauernfeld’s German rendering has no 
couplet falls slightly between the German 
falls to /u/. The second couplet starts on 
/a/, then rises to the highest vowel /i/, th

The working question is: Which of th

Who is Silvia? what is she,
   That all our swains commend her?

Holy, fair, and wise is she
   The heavens such grace did lend her . . .

u
a

E

o
7

E

Was ist Silvia, saget an,
   Daß sie die weite Flur preist?

Schön und zart seh’ ich sie nah’n;
   Auf Himmels Gunst und Spur weist . . 
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 umlauted vowels. This one is for the
S Y N T H E T I C G E O M E T R Y

definite thematic use in the opening couplet of the natural rising vowel
melodies of the human voice.5

Shakespeare begins with the lowest vowel /u/ on “who,” rising to
the central /a/ of “what,” then to the higher /E/ in the first couplet on
“commend.” He repeats this direction in the second couplet, rising from
__________

5 The spoken pure English and German /a/ as in “father,” “Vater,” and “what,” is
slightly different from the Italian /7/, which is consequently absent from the English row
in Figure 10.1. In singing, the glide /oU/ of “holy” can be thought of as an Italian /o/,
slightly lowered by /U/. The glide /7I/ of “wise” is an Italian /7/, slightly raised by /I/,
which would fall slightly to the right of the English /a/ of “father” in Figure 10.1.

__________
6 See Figure 10.1 for IPA symbols for German

long “ö.”
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FIGURE 10

Examine t
German s
famous op
ated here b
An appro
identical v

of Shakespeare’s “To Silvia”

e a simple vowel pitch schema
Schubert’s setting, imagine the
C–E and B–D–F-sharp).

       

Meine Ru
Mein Her
Ich finde s
Und nimm

Goethe:

Franz Sch

Karl Löw

Meine Ru

/u

&

#

#

œ

Meine Ru

/u

&
b

œ

      

That all . . . com-
mend

 her?

e heavens . . . did 
lend

 her . . .

/E /

/E /

&

# œ

&

#
œ

.6 Schematic of Goethe, Schubert, and Löwe’s
“Gretchen am Spinnrade”

FIGURE 10.7 Vowel Pitch Schematic 

Return to Shakespeare’s “Silvia.” Examin
of Shakespeare’s English. (Since this not 
Shakespeare on the two simple triads, A–

h’ ist hin,
z ist schwer,
ie nimmer
ermehr. u

E
I

ubert, Op. 2 (1814):

e, Op. 9, H. III, No. 2 (1822)

Ich finde sie nimmer und 
nim-

mermehr.

/I /

&

#

#

œ

Mein Herz ist schwer,

/E /

&

#

#

œ

h’ ist hin,

/

Ich finde sie nimmer und 
nim-

mermehr.

/I /

&
b

œ

Mein Herz ist schwer,

/E /

&
b

œ

h’ ist hin,

/

Who is Silvia?
What is she?

Holy, fair,
and wise is she,

Th

/u /
/a /

/o /
/7 /

&

#
œ

&

#

œ

&

#

œ

&

#

œ
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wo musical settings which were indisputably ta
ong sung by Gretchen in Goethe’s epic Faus
ening musical theme for “Gretchen am Spinnra
y setting the rising vowel melody in Goethe’s op
ximately contemporary setting by Karl Löwe
owel pattern.
N

ken from the
t. Schubert’s
de” is gener-

ening strophe.
 displays the



FIGURE 10.8 Vowel Pitch Sc

Now suppose that Schubert bega
of A major. A direct vowel-pitc
couplet, and would fall by an 
second.

Which of these is closer to S
Schubert’s musical line rises fr
at the beginning of each coupl
“lend.” Schubert underlines this
second couplet and then rising fu
to the high F-sharp on “lend.”

The Shakespeare rises ove
Bauernfeld falls; the Bauernfeld
by Schubert.

t’s “To Silvia,” Op. 106,

kespeare’s vowel melody to
 of reading, the English and
 have all been reduced to their
ents.)
the direct vowel melody setting
hakespeare’s vowels not in a

      

sag

A

Was ist Silvia,

seh ich sie n
Schön und zart

/7 /

/φ /

/a

/i /

&

#

#

#
œ

&

#

#

#

œ

&

#

#

#

œ

&

#

#

#

œ

      

e
o

e

commend

u (i–ia)
a a a e

a
o

(i–i)
e ^

^

2nd register

e
^

e

lend

 .
o (i–aa)
^ e  ^ e

a–ai (i–i)
^    e   ^

^

3rd register

to be sung]
hematic of Bauernfeld’s “An Silvia”

n with Bauernfeld’s German, in the key
h setting would fall at the end of the first
even greater interval at the end of the

chubert’s music? Neither is precise, but
om the /u/ and /o/ of “who” and “holy”
et, to the higher /E/ at “commend” and
 rising melody by recapitulating it in the
rther, breaking through the register shift

r the course of each couplet, while the
 bears no resemblance to the musical line

FIGURE 10.9 Wave Graph of Schuber
No. 4

Now graph the basic skeleton of Sha
Schubert’s musical line. (For simplicity
German vowels in Figures 10.9 and 10.10
nearest pure closed Italian vowel equival

Schubert has created a variation upon 
he used in “Gretchen.” Schubert uses S

et an,
daß sie die weite Flur preist?

uf Himmels Gunst und Spur weist . . .

ah’n;

/
/u /

/u /

&

#

#

#

œ

&

#

#

#

œ

&

#

#

#

&

#

#

#

u–iia
a–ii a

a
a

Who What

Who is Silvia? What is she,
   That all our swains commend her?

o–iaa
ai–ii ^

e
^

Holy wise

Holy, fair, and wise is she;
   The heavens such grace did lend her . .

[Where ^ denotes either “uh” or the neutral schwa 
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ve, similar to the graph made
g the bottom at full speed, and

t created the motion to rise to
verting the /u/ to /7/ formant
ll from /u/ to /7/, after which
 to /e/. The fact that he inverts
 /u/ to /7/, performs net work

creates the energy to swing up
S Y N T H E T I C G E O M E T R Y

linear rising line, but in the form of a wa
by a ball bouncing down the stairs, hittin
rebounding.

Closer examination reveals Schuber
/e/ of “commend” and “lend” by first in
relation in the opening line. His tones fa
he uses the motion of that fall to swing up
what is known to be a rising interval from
against the natural rising interval which 
to /e/.
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Schubert also uses the repeated occurrence of /i/ in diphthongs and
other unstressed syllables such as “is Silvi . . .” and “is she” to create
his rising motion, even while still falling broadly in pitch from “who”
to “what.” The repeated unstressed /i/s each time slightly modulate the
stressed vowels /u/ and /7/, and have the effect of creating a slight
upward swing of vowel pitch after each stressed vowel. This also creates
additional motion to the final swing up to the /e/.

The fact that all of this is repeated twice, first in the opening couplet
and again in the second couplet, creates the increased potential for the
rise in pitch to F-sharp in the third register on “lend.” The wave crest of
the second couplet is sharper than that of the opening couplet, accentu-
ated by the singular third register.

th Schubert’s “To Silvia”

o help Schubert generate such
le to attempt to “curve-fit” the
ed the vowels of the German

ine above.
ond, third, and fourth lines go
 incongruous are the accented
, where the much higher vowel
h /7I/ of “preist” and “weist,”

      

ai
^

u

Flur

i–ia)
 i  ai

a
^

(e–a)
u   ai

ai

2nd register

u
u

u

Spur

 .
œ (u–a)
au i ^ u

e–i
u

ai

3rd register

(i–a)
u  ai
FIGURE 10.10 Bauernfeld’s German wi

Not only is there nothing in the German t
a musical line, but it is not even advisab
German to this line. Here we have graph
against the graph of Schubert’s musical l

The first line is passable, but the sec
directly against the German. Particularly
/u/ of “Flur” and “Spur” at the high points
/e/ should be. Worse, the following hars

&

#

#

#

&

#

#

#

a–iia
a–eaa a

i
i

Was saget

Was ist Silvia, saget an,
   Daß sie die weite Flur preist?

a (
a i

œ–uaa
i–iaa au i

^

Schön ich

Schön und zart seh’ ich sie nah’n;
   Auf Himmels Gunst und Spur weist . .
 be, draw an unwanted accent
 is almost humorous after the
tween “Flur” and “Spur.” It is
 register shift.
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where the soft English /}/ (“er”) should
to the final syllable of each couplet. This
major register shift from E to F-sharp be
poor composition to thus undercut such a



The Determination of Key

The second necessity which the
istration. After the Classical com
choose, in the simplest case, a de
voice: soprano, tenor, and so on
voice registration creates a doub
composer chooses a poem to set,
is already constrained thereby to
and treatments. He has already
range, the few key signatures w
freedom. He now must choose a
registration of the chosen species
by the meaning and the sonority

The intent of the poem, as r
yet, voice-registration considera
vocalization domain identified a
geometry, the most rudimenta
doubly-connected.

In constructing the song in 
a line-by-line scan of the poem, b
composition, and sets it as a who

Transposition of songs, th
destroying this registral geometr
both the female and the male vo

 Spinnrade,” Op. 2

rade,” Schubert employs voice
ey of the song. First, he forms
ing along with the “peaks” of
 strophe. From the vowel /u/
erz”), and from there to /I/
 third above “Herz.”

 melody might lawfully rise,
 absolute note would he begin
ld this rise occur? That would
 different registers of his singer
ell as on which words of the
ted by a shift in register.
o or a mezzosoprano voice to
 soprano, in keeping with her

g strophe was also Goethe’s
g it three times throughout the

n his theme, Schubert’s unit-
 be repeated throughout, using
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mein
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Herz

œ
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œ

schwer;

œ .
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J

œ

nim-

œ
.
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œ

und

J

œ

nim -

œ
.

œ

mer-

J

œn

mehr.

œ .
 composer of song must obey is reg-
poser selects a poem to set, he must next
finite species of male or female singing
. Once this choice is made, the specific
ly-connected function. That is, once a
 and then a species of singing voice, he
 head to certain key signature choices
 determined to within a very narrow
hich will fit these other two degrees of
 key signature which divides the voice
 of singing voice in the manner required
 of the poem.
ead by the composer, must be served;
tions must be superimposed upon the
bove. In the language of constructive
ry Classical counterpoint is already

this way, the composer does not make
ut rather approaches the poem as a total
le.
erefore generally has the effect of
y. Examples of constraints imposed by
cal registers, demonstrate the point.

FIGURE 10.11 Schubert, “Gretchen am

In the woman’s song “Gretchen am Spinn
registers to help precisely determine the k
the musical intervals of his theme by ris
the vowel geometry in Goethe’s opening
(“Ruh”) he rises by a fourth to /E/ “H
(“Nimmermehr”), a rise of another minor

While from the vowels Schubert’s
Schubert next had to decide: Upon what
and end? That is, within which key wou
depend on how low, and how high into the
he wished the melody to proceed, as w
opening theme, if any, ought to be accen

Thus he had next to choose a sopran
sing the character of Gretchen. He chose
character as a young girl.

Schubert recognized that the openin
theme, to which the poet returns, repeatin
original poem.

From the outset, before writing dow
concept of the song called for this theme to

&
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œ
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s Goethe had done, in order to
 state of mind. Schubert added
the end.
cal composition sits largely in
g voice, reserving the first and
 special poetic emphasis (see
tion of poetry, it is especially
e third register in the song’s
ary here. If the opening theme
uld the third register be pre-
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the repetition as a poetic device, much a
emphasize Gretchen’s repetitious, fixated
his own fourth repetition of the theme at 

For the female or child voice, Classi
the second or central register of the singin
third registers for singularities—i.e., for
Chapters 2–8). In most musical composi
important to refrain from the use of th
opening. Schubert knew this was necess
contained the third register, not only wo
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maturely prominent, but he would be forced to repeat the third 
too frequently. This would dilute the third register’s impact and 
it as a singularity toward which the song might develop.

Schubert chose to have the opening strophe rise to the high F-
at the top of the soprano’s second register, pointing toward th
register but reserving its use. He defined three peaks in the o
couplet: “Ruh,” “Herz,” and “Nimmermehr,” to be the triad defin
key, with “Nimmermehr” on F. He also wanted to keep the triad
the second register.

He therefore had a choice between F major, with a triad of 
(reordered as A–C–F), or else the relative minor, D minor, with t
D–F–A, reordered as A–D–F. The minor was chosen as most emo
appropriate to Gretchen’s mood, not the least because in F major,
the opening theme rise to the tonic F would halt the motion at the
In D minor, F hovers a minor third above the tonic D, never res
which is entirely appropriate to the poem’s mood.

 Spinnrade,” Op. 2,

ted to accomplished the same
in C minor or C-sharp minor,
t or E-natural at the top of the
uld have kept his opening triad
 the lowest note being respec-
f those keys would have forced

 that there would be excessive
g bar of the song.
r key would change the devel-
s 11-strophe plan for the song
our times, with variations upon
tepwise motion of the opening
fixation, indicated that no large
 in the variation strophes.
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FIGURE 10.12 Schubert, “Gretchen am
Transposed to C Minor

Certain other keys could have been selec
work. Schubert could have set the song 
leting the soprano theme rise to the E-fla
second register, as is often done. That wo
within the soprano second register, with
tively G or G-sharp. But selecting either o
the tessitura of the opening two lines so low
use of the first register during the openin

More important, the effect of a lowe
opment of the song as a whole. Schubert’
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FIGURE 10.13 Schubert, “Gretchen am Spinnra

The breakthrough during the development stroph
the much-anticipated third register, would have to
of this fixated, stepwise motion. Schubert accom
minor setting (a) from F to G at the phrase, “
underscored by two dissonances in sequence in th
effect could have been achieved if the piece w
which would still locate the shift from E to F-sha
but it could not be achieved in C minor (b), where
fail to reach into the third register.

and Tenor Second Registers

hows many examples of how
key. In the following, it should
 of male voices spans only a
d register, which extends one
tion between the male first and
ible as that between the female
.
 voice often seeks to compose
ue, using the two contrasting

The first register may be used
voice. At the same time, the
nd register shift lends all the
d register.
gister is so narrow, any change
oser’s intention in the voicing

ie Winterreise and the post-
ngesang, are full of this geo-
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es, to a singularity at
 occur as an extension
plishes this in the D
und ach, sein Kuß!”
e keyboard. The same
ere in C-sharp minor,
rp in the third register;
 that same step would

FIGURE 10.14 Comparison of Soprano 

The classical literature for male voice s
register is critical to the determination of 
be kept in mind that the second register
fourth, as opposed to the female’s secon
half-step short of a full octave. The distinc
second registers is furthermore not as aud
first and second registers (see Chapter 6)

Thus, Classical treatment of the male
the opening thematic material in a dialog
voices of the first and second registers. 
more extensively than with the female 
subtler quality of the male’s first-to-seco
more prominence to his shift into the thir

Since the range of the male second re
in key will nearly always vitiate the comp
of the registers.

Schubert’s two late song works, D
humously published collection Schwane

ch,
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a) Soprano second register

b) Tenor second register
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owel geometry, and the proper
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FIGURE 10.15 Schubert, “Die Stadt,” from Schwanengesang, Letztes
Werk, No. 11

In “Die Stadt,” the poet Heinrich Heine confronts the composer with
several clear parameters. He creates the mood of the long poetic line by
concentrating most of his strophes upon the grey, impersonal sur-
roundings of the poem’s subject. In the final line, the cause of the
greyness is suddenly and ironically revealed, in the only personal ref-
erence, “wo ich das Liebste verlor” (“where I lost my beloved”).

Schubert read the underlying vowel melody of the poem as a very
slowly rising progression /O/–/a/–/i/, across the three-stanza poem. For
his opening theme for the first stanza, to which he returns in the opening
of the third stanza, Schubert writes repeated G’s in order to set up an
appogiatura accent on the /O/ sound of “Horizonte.” (He also returns to
this at the opening of the third stanza, on the /O/ of “Sonne” and “noch”).
In the first stanza, Schubert’s line rises to E-flat at the /a/ of
“Abenddämmrung.” After the development section, in the third stanza
Schubert transforms this upward pattern to the high G (a total rise of an

note, to then rise to the top of the second r
at “Liebste” to introduce the singularity 
mood of the poem indicated treatment 
created a C minor triad, resolving to C o
He hovers instead on the opening /O/ of “H
to /a/ of “Abenddämmrung” on the mino
third register for the shocking “Liebste” 

FIGURE 10.16 Schubert, “Die Stadt,” fr
Transposed Down One W

Very few keys other than C minor would
first line of the opening couplet in the ten
line of the opening couplet in the tenor’s s
the dramatic third register for the final
Transposed lower, to B-flat minor, for ex
the tenor’s first and second registers in
obliterated. The third-register singularity 
since the G becomes an F-natural (not sh
register.

Transposing the song up to D minor 
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g noted this sort of inexorable ironical slowly rising pattern
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RE 10.17 Schubert, “Die Krähe” from Die Winterreise, Op. 89,
No. 15

e Krähe,” also in C minor, receives similar treatment. It was com-
d working backwards, so to speak, from the poem’s ironic sin-
rity at the end, “Treue bis zum Grabe” (“faithfulness until the
e”). The 24-song cycle as a whole is distinctly for tenor, despite the

 that it is often said to be more appropriate for baritone (see Figure
). Schubert decided to treat the song’s turning-point as a compact
f statements crossing all three tenor registers.

RE 10.18 Schubert, “Die Krähe” from Die Winterreise, Op. 89,
No. 15

FIGURE 10.19 Schubert, “Die Krähe” f
No. 15, Transposed to B

As with “Die Stadt,” “Die Krähe,” if tran
B-flat minor, would be rendered meani
registration. In the opening, and in the p
ond-register passages would instead fal
would be no third-register notes.

FIGURE 10.20 Schubert, “Die Krähe” f
No. 15, Transposed to D
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ing of the song echoes this deliberate straddling of registers.
imlich or eerie sense of the half-frozen traveler imagining
aunted by the crow which follows him, is underscored by
s having the tenor sing precisely on the edge of his shift from
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Pedal Points

There is a third degree of necessity 
Keplerian intervals of the scale, w
changes of key occur.

In both Classical poetry, and C
poetry, the absolute pitch value of 
vowels as a system, develops and 
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high, the absolute pitch of for examp
This in turn changes the absolute pi
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selected intervals among the indica
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The prosody of speech, which
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with such a harmonically ordered 
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well-tempered octave-scale itself: oc
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FIGURE 10.21 J.S. Bach, Prelude I from
BWV 846
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FIGURE 10.22 Schubert, “Der Leiermann” from Die Winterreise,
Op. 89, No. 24

Applying pedal-point action to the composition of a song, for example,
one might first introduce the reference tone as a reiterated pedal-point
in the lower register of the bass line, as might be done by accompanying
the singing with the pedal point of an organ or a bass viol. In that case,
we might simply follow the implicit musical score of the poem as such.
The principle is a sound one as far as we have gone, but the result might
appear rather dull after a line or two of the poem. In the case of the
example above, from the final song in Schubert’s cycle Die Winterreise,
the composer intentionally strove for such dull monotony, never altering

integrated in inverted form into the very 
“drone,” with the grace note D-sharp mo

FIGURE 10.23 Schubert, “Die Forelle,”
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throughout the piece.
re 10.2 vowel chart, one can see that the crucial
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FIGURE 10.24 Schubert, “Morgengr
Op. 25, No. 8
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FIGURE 10.25 Schubert, “Ständchen” f
D. 957, No. 4
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great strophes, and creates a stretto of Re
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series.)
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Then, Schubert chooses to repeat the p
pedal point, A (the fifth of D). Even w
however, he sets the poetic phrase with
indicating the significance of the vowel
/o/ of “Komm” to the /Y/ of “beglücke” 
to the high G in the third register.

From this final stanza, follows the s
The first line of the example above is the
ceding, second great strophe.



f all language. Since nouns do
 wrote, “nouns do not exist”
 they are created.7

o the fundamentals of poetry,
enerally, is Classical Sanskrit,
ically poetic and musical lan-
umed by the crucial principles
erated forms of language. The
 poetry, music, and scientific
 only the transitive verb can

 the story of Moses in the Old
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the only perception possible.
es, do not exist as perceptions.
bject, and say, “That is . . . ,”

me “transformation” in phys-
 change, only by employment
Individual tones, in music, do
 not exist. Only development,
Verbal Action

From the material presented in this chapter so far, it can now be seen
that we have three musical sequences to consider. The first is defined
implicitly by the application of the human vowel transform-functions to
sequences of vowels and consonant-inflected vowels represented by the
poem. The second is the register-shifts inherent in whichever voice
species (soprano, mezzosoprano, etc.) is chosen by the composer. The
third is the sequence of keys, of tones as a progression, in this illustrative
case, in the pedal point.

This leads us to the broader point we have been working to
situate:

By combining these in such a fashion, we have done something
which ought to be recognized immediately by the student of synthetic
geometry. We have defined the process of composition as triply-
connected. The progressions defined by the natural transform-sequences
of the consonant-inflected vowel domain is one action. Consideration
of voice registration is another. Yet, the reference-tone for the first
sequence is shifting, according to a third, pedal-point sequence, which
is also strictly canonical. In elementary synthetic geometry, and the
corresponding physics, this is a triply-connected manifold.

That is the primitive root of canonical polyphony.
One further aspect of poetry itself, however, must be considered,

which confronts the composer of music upon reading a poem, before the
composition of a musical setting for that poem may be directly
addressed.
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most elementary principle of language,
thought generally, is the principle, that
express a true perception of reality.

This principle is familiar today from
Testament. Moses’s God was not a beast
pictured. The God of Genesis is a God o
principle of generation which generates t
by an idol, but by His acts:

I am, that am.

Man is capable of perceiving only cha
interval of physical space-time. Either th
or the absence of perceived change, is 
Instantaneous objects, self-evident particl
Statements which simply single out an o
are not true language.

“Change” were better described as so
ical space-time. Speech can express such
of a transitive verb. Nouns do not exist. 
not exist; individual chords, in music, do
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ing as a specific form of per-
ace-time. Statements of per-
ecific meaning for a transitive

action’s occurrence. Any such
ns, of delimitation in physical
isible. If we attempt to cut the

rammar dating from the sixth century
: Orientalia Books.
S Y N T H E T I C G E O M E T R Y

above, must be added a feature of spoken poetry which involves human
invention. This is construction of human grammar, based since ancient
times upon verbal action, reflecting the power, of man alone among all
the animals, to change the natural universe.

The basis of all speech and poetry is the use of the harmonic sounds
of language to represent change. The Classical Sanskrit author of the
earliest known books on grammar and philology, Panini, called this the
“verbal paradigm.” He emphasized that the very function of language is
to “transform” the world around man into a mode recognizable by human
perception, that is, organized sound. Thus, he described the creation of

change, transformation, exist.
Each transitive verb then has a mean

ceivable transformation, in physical sp
ception, constructed on the basis of this sp
verb, have the function of delimiting the 
statement, based on attaching qualificatio
space-time, to the transitive verb, is indiv

__________
7 Daksiputra Panini, Ashtadhyayi, a Sanskrit g

B.C. Modern edition: The Eight Chapters, London



r Classical renaissance of the
the assumed that it was general
, and not upon nouns, was the
In his small tract “Regeln für
en complained in passing that

h excessive uniformity: “Thus
 all syllables to be enunciated
short, and to speak them in as
 one otherwise customarily, in
nly upon the verbs” (emphasis

 the principle of verbal action
oem. This is yet another reason
a very poor practice. Since the
rote music with emphasis on

x which occur when switching
 shift of the verbal action away

 by the composer.
ception of Shakespeare’s “To
 lines. Schubert has composed
e to Shakespeare’s final verbal

While his opening theme is be
, the final imperative “Let us
 song as a whole, the trans-
ant to finally develop.
ng the imperative “sing” upon
cond register to E in the first
ouble-verbal inversion of the
celling . . . upon the dull earth
statement into parts, as if to assign independently objective meaning to
each among the terms composing it, lunacy results. Such an indivisible
statement, is a quantum of action, in the strictest usage of the term,
“quantum.”

All speech is a statement of a verbal transformation in respect to a
domain of direct and indirect action on direct and indirect objects. This
verbal action, corresponding to a physical transformation in reality, may
be primarily actual (indicative), hypothetical (subjunctive), or imperative
(transition from the subjunctive to the indicative). The verbal trans-
formation may account closure (reflexiveness) or may describe lack of
closure (non-reflexive).

Verbal action in language is what makes it literate, because the
child’s earliest experience of creativity is to learn to do something. The
child first distinguishes himself from the beasts, or from the environment,
by human acts: speaking, walking, learning to tie shoes, to write. At this
point, a light goes on in the child’s head, as it were, a light which is
connected with a fundamental emotion of joy peculiar to the human
mind: the sense of accomplishment of creative action.

Gottfried Leibniz, in his 1690 essay “On the Cultivation of the
German Language,” founded an international language project later
expanded by Wilhelm Humboldt and others. Leibniz emphasized that
“the richest and most useful language is the one which can succeed with
verbal translation, and is able to follow the original step by step.” Leibniz
pointed out that the German language originally had the best verbs for
actions of mining, farming, science, and industrialization, because the
Germans were an “industrious” people, and declared that upon this, he
wished to build his language.

Leibniz called for the Germans to improve the quality, quantity, and
use of verbs in upgrading the German language, which had deteriorated

became the basis of the German Weima
second half of the eighteenth century. Goe
knowledge, that accentuation upon verbs
standard practice in Classical German. 
Schauspieler” (“Rules for Actors”), he ev
this practice had come to be applied wit
it is also very good in the beginning for
long, regardless whether they be long or 
deep a tone as the voice permits, because
rapid speaking, lays expressive emphasis o
added).

Musical settings which acknowledge
will always be the superior setting of any p
why the singing of songs in translation is 
great composers of the Classical period w
verbal action, the sorts of changes in synta
to a translation almost inevitably result in a
from the musical emphasis assigned to it

Examine Schubert’s overall unit-con
Silvia,” beyond the prosody of the opening
all three of his verses with special referenc
command: “Then to Silvia, let us sing!” 
based upon Shakespeare’s vowel melody
sing!” is the underlying concept of the
formation toward which the theme is me

This is made clear by Schubert’s setti
the register shift from F-sharp in the se
register. This is then mirrored in the d
register shift at the words “that Silvia is ex
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greatly during the “li
century. Leibniz’s fri
of Hanover, sent Geo
purpose of elevating
Leibniz’s Irish colla
almost identical “Pro
the English Tongue.
castigated the Royal A
away with verbs altog

Leibniz’s interve

e top of the second register to
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ttle dark age” of the first half of the seventeenth
end, Kapellmeister Augustus Stefania of the court
rg Friedrich Handel into England in 1720, for the
 the English language through music. In 1712,
borator Dean Jonathan Swift also published an
posal for Correcting, Improving and Ascertaining,
” It was Swift who later, in Gulliver’s Travels,
cademy (“Grand Academy of Lagado”) for “doing
ether.”
ntion on behalf of the principle of verbal action

dwelling,” which also rises from E at th
F-sharp in the third register.



a, (D. 888), and “Hark, Hark!
 troublesome, since they do not
 them. Schubert set both songs
espeare’s original, which like-
chubert’s death was a second
cond and third German stanza
gments into songs which might

 as fragments, and both in C
 Schubert’s works would lead
an, then there is no satisfactory
e-stanza songs, it is likely that
ut as a set of studies of English

 of English prosody for study,
major and its familiar soprano
is sung by a boy soprano, and

    
FIGURE 10.26 Schubert, “To Silvia,” D. 891, Op. 106, No. 4

The German-language version of the third stanza, “Darum Silvia, tön,
o Sang!” is just as effective as in the English; but problems begin with
the rendering of “der holden Silvia Ehren.” Here the accented high E falls
on a noun, instead of the required verb “excelling” in the original
English.

The German rendering is even less satisfactory elsewhere. In the first
stanza, the line “That all our swains commend her” becomes “Das sie
die weite Flur preist,” again, a clumsy switch of Schubert’s accent on
the penultimate syllable, from the original English verb “commend,” to
the German noun “Flur.” The differences between English and German
syntax here make it indisputable that Schubert composed the text for the
original English: Unlike German verbs, which frequently find their way
to the end of a clause, English verbs rarely fall at the end. In the German

of the Vine” from Anthony and Cleopatr
The Lark” from Cymbeline, (D. 889), are
stand as complete songs, as Schubert left
as one-stanza fragments, following Shak
wise have only one stanza. Only after S
German stanza added to D. 888, and a se
added to D. 889, in order to stretch the fra
purport to stand separately.

Why would Schubert have set both
major? If, as all the standard editions of
one to conclude, he first set them in Germ
explanation. Since Schubert wrote few on
he meant these not as stand-alone pieces, b
vocalization. To single out the variables
he imposed upon the poems the key of C 
and tenor F-sharp register shift (D. 888 
D. 889 by a man).
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version of “An Silvia,” the verbal action at the end of the
reduced to a comical afterthought: “Flur (preist).”

Similarly, the register shift to the high F-sharp on “The He
grace did lend her” becomes reduced in the German translati
Himmels Gunst und Spur weist,” while “that adorèd she mi
the E–F-sharp shift is weakened to “daß ihr alles untertan.”

“To Silvia” is the third and most complex in a se
Shakespeare poems composed by Schubert during July 1826. I
to study the entire set from the standpoint we have adopted
from any other standpoint, the first two songs, “Come, Thou
S Y N T H E T I C G E O M E T R Y

 phrase is

av’ns such
on to “Auf
ght be” on

t of three
t is fruitful
 here. For,
 Monarch



n purposes, and chose to work
onizetti based several Italian
ost famous opera, Lucia di

 even though published in a
early proceeds from the meter
nglish poem and the German.
ven- to eight-syllable trochaic

 iambic ˘ – :

n.

ly emphasizes the opening
y syllable which does not exist

   
FIGURE 10.27 Schubert, “Come Thou Monarch of the Vine,” D. 888

Similar to “Silvia,” Shakespeare’s final injunction “Cup us!” gives
Schubert developmental pivot of the sketch. Shakespeare repeats this line
twice at the end of the boy’s song, whereas Schubert chose to repeat it
three times, the third time rising into the soprano third register on the
imperative “cup” and then resolving down into the boy soprano’s first
register at the final verb “go round.”

When Bauernfeld’s German translation is examined according to the
same criteria, it becomes evident that the German does not fit Schubert’s
setting. It is true that Bauernfeld matched the verbal action note-for-note,
translating Shakespeare’s last line as “Füll’ uns, bis die Welt sich dreht.”
However, the vowel sounds of Bauernfeld’s rendering are so harshly
repetitive, with /i/, /I/ and /e/, that Schubert would never have varied the
figure three times in succession, had he been working from the
German.

Only after having made the two shorter studies, did Schubert proceed

output of the Romantic Scott to their ow
from German and Italian translations. D
operas on Scott plays, including his m
Lammermoor.

Schubert’s setting of “Ave Maria,”
bilingual version by Schubert himself, cl
of the German translation. Compare the E
The English original concentrates on a se
meter – ˘ :

Listen to a maiden’s prayer . . .
Maiden! Hear a maiden’s prayer.

while the German repeats a nine-syllable

Erhöre einer Jungfrau Flehen . . .
O Jungfrau, sieh der Jungfrau Sorge

In his setting, Schubert repeated
unstressed syllable in the German, the ver
in the English original.
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to an English poem with a three verses for the f
Using what he had learned about the interaction be
and tenor voice registers, he selected A major as
this more complex poem. (See also Figure 6.31.)

Schubert was keen on becoming better known
dozens more settings of English poets’ songs. Not
were composed from the English. The famous “Av
was originally composed in English by Sir Walter 
Song in Scott’s The Lady of the Lake. Schubert
other bel canto composers, however, had few qu
T R A T I O N

ull song, “To Silvia.”
tween English prosody
 the key demanded by

 in England, and made
 all of these, however,
e Maria,” for example,
Scott, as Ellen’s Third
, Donizetti, and many
alms about fitting the



, Tchaikovsky, Wolf, Zelter,
ein.
“Sehnsucht” which eliminates
tead puts weight on the verbal
read the poem in this way and

ly he who knows longing,
ows what I suffer!
ne and cut off
m all joy

ok I to the firmament
ward yonder side.

! he who loves and knows me
ar away.
oon, burning are

 entrails.
ly he who knows longing,
ows what I suffer!

ransformation from one to the
nt” and “weiß.”
weiß” are both translated as
of knowing, to know things in
, as in “I know Mr. Jones,” or

” however, has no synonymous
 German for “to understand”
 denken). “Wissen” means to
Beethoven, Schubert, Schumann, Liszt
Franz, Löwe, Romberg, Himmel, and Kl

Assume, first, a reading of the poem 
modern sing-song interpretation, and ins
action. Let us then see if the composers 
composed it so.

Nur wer die Sehnsucht kennt, On
Weiß, was ich leide! Kn
Allein und abgetrennt Alo
Von aller Freude, Fro
Seh ich ans Firmament Lo
Nach jener Seite. To

Ach! der mich liebt und kennt Oh
Ist in der Weite. Is f
Es schwindelt mir, es brennt I sw
Mein Eingeweide. My
Nur wer die Sehnsucht kennt On
Weiß, was ich leide! Kn

The poem works on the level of the t
other of two levels of verbal action, “ken

In modern English, “kennt” and “
“knows.” “Kennen” describes one level 
the physical world, to be acquainted with
“I know his telephone number.” “Wissen,
expression in English; it is neither the
(verstehen), nor “to reason” (vernünftig

The Lost Language of Poetry

The reintroduction of the lost Classical principle of verbal action in poetic
composition highlights one reason for the profound crisis in musical
composition today: The art of recitation of poetry has nearly died out in
the twentieth century.

If the classical principles of poetic composition are no longer gen-
erally understood today, how can we instruct the aspiring composer in
the setting of poetry to music, such that he or she does not fall victim to
the popular prejudices born of the twentieth century’s cultural wasteland?
While meter is significant, the worst crime of modern recitation of poetry,
whether German, English, or Italian, is its focus upon the sing-song
rendering of the bare meter of the poem.8 This poem, one of nine con-
tained in Johann Wolfgang Goethe’s 1795 novel Wilhelm Meisters
Lehrjahre, might be recited by the careless student today:

Nur wér die Séhnsucht kénnt, Only he who knows longing,
Weiß, wás ich léide! Knows what I suffer!
Alléin und ábgetrénnt Alone and cut off
Von áller Fréude . . . From all joy . . .

Classical intoning of poetry as prosody, however, proceeds from
scanning the musical values of the vowel melodies of all syllables of a
poem, comprehending how the value of these is ordered and transformed
by the higher conceptual process of verbal action, and then imposing that
ordering upon the underlying meter. That is, by studying the natural
melody of the poem’s vowels, and imposing upon this the standards of
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ly of the physical senses, as in
rtance of geometry.”
Indo-European verbs based on
e,” and “to ken” (as in “things
 another family, the Sanskrit
ise,” “wisdom,” and “to wit.”
e archaic verb “to wit,” or “to

ow the way,” or “to guide.” In
easure), “Please you wit: the
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comprehend with the mind, independent
the statement, “Leonardo knew the impo

“Kennen” derives from the family of 
the root “gno-” as in “gnosis,” “knowledg
beyond my ken”). “Wissen” derives from
“veda,” giving rise to the Greek “idea,” “w
In the English language, it is echoed by th
wist,” meaning “to make known,” “to sh
Shakespeare’s language (Measure for M
epitaph is for Marina writ.”

__________
8 For reasons which should be clear from the Foreword and Preface, we will not even

consider here the modern hard-core irrationalist standpoint, which might argue, for
example, that the stress and intonation of individual syllables could be assigned by a
computer-generated random number sequence.

emphasis on verbal action that we find in the Weimar Classical era, we
can begin to reconstruct the cultural conditions of speech which equipped
the great German composers of Lieder.

The most fruitful means of pursuing such a study is to compare how
different German composers treated the same poem. The nine poems in
Wilhelm Meisters Lehrjahre were set by dozens of composers, including
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ronological order are: D. 310a,
1 (1816); and Op. 62, No. 4
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The tension created by Goethe between these two verbs focuses the
mind on a transformation, from the lower level of sense-certainty
“knowing,” to the higher level of intelligible “knowing,” a trans-
formation which described as that from “simple hypothesis” to “higher
hypothesis.”9 Goethe made this “kennt→weiß” transformation unmis-
takeably pivotal by repeating it at the end of the song.

In every setting of this poem, four by Beethoven and no less than
seven by Schubert, the musical stress is entirely upon the two verbs and
their transformation, and not on strict metrical sing-song.

FIGURE 10.28 Beethoven, “Sehnsucht,” Variation I, WoO 134

In Beethoven’s first setting, “weiß,” which went unaccented in the
modern version, is lengthened to a half-note.

FIGURE 10.29 Beethoven, “Sehnsucht,” Variation III, WoO 134

FIGURE 10.30 Beethoven, “Sehnsucht,”

This stress on “weiß” continues through t
final line Beethoven creates poetic clos
repeating “weiß, ja, weiß, was ich Leide!

Schubert spent a good deal of time o
of his settings are obvious efforts to e
Schubert’s five known solo settings, in ch
D. 310b (1815); D. 359 (1816); D. 48
(1826). He was therefore preoccupied with
his entire mature creative life. In addition,
as suggested by Goethe, as a duet for sop
for male chorus.
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In Beethoven’s third setting, “weiß” is the first syll
by being sustained over more than one note.

__________
9 The “higher hypothesis” is not synonymous with Imm

ception of a priori knowledge. See Lyndon H. LaRouche, Jr
Sense,” in: The Science of Christian Economy and Other Pri
D.C.: Schiller Institute, 1991.
T R A T I O N

able which is accented

anuel Kant’s flawed con-
., “In Defense of Common
son Writings, Washington,



FIGURE 10.31 Schubert, “Lied der Mignon,” D. 35

Both “Lied der Mignon” D. 359, and Op. 62, No. 4
to be intended as a fifth and a sixth member of Beet
ations. Schubert follows patterns similar to those initi
of stressing “kennt” and then stressing “weiß” still f
use of musical singularities. In D. 359, note the prom
dissonance on the first piano figure under the initial 
of D. 359, Schubert repeats the opening line, with its
no less than three times in a row.
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Additional Comments on Germa
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s not lie simply in the primary
ly-connected to this spectrum.
owels, the umlauted series is
the /e/ than to the dark /u/ and
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Thus, the umlauted vowel series doe
spectrum of the Italian vowels, but is doub
As “darkened” versions of the bright v
pitched by poets and musicians nearer to 
/o/.
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C H A P T E R 11

Artistic Beauty:
Schiller versus Goethe



 fourth, quadruply-connected
er se, above and beyond the

, if music is to rise to the level
ecome human art, music must
to singing voice. True musical

rmation of, improvement upon,

at Classical composers never
inciples of natural beauty. As
osition occurs simultaneously

ing “Schubert: ‘More from the
n basic material, be it a poem,
aster the given natural vocal-

re of the theme, until these can
______________________
rttemberg and his court frequented

 Württemberg was married into the
everal times during 1781–82 to hire
gart and later in Vienna.
the founding of a German-language
s around Gotthold Lessing. As early
is son write a German opera, a novelty
p by Emperor Joseph in Vienna. The
worked with Mozart on the Vienna
ingen lived in Mannheim during the
nal Theater, and encouraged German

iller commuted secretly from Stuttgart
ced there, thereby circumventing the
 doing so while he was in military

g this period. He composed his two
d “Dans un bois solitaire” K. 295, in
nally moved to the National Theater
The reader is now situated to approach the composition of music from
poetry.

The composition of Classical song, of the highly-developed complex
contrapuntal level attained by the early nineteenth-century German Lied,
was a new science, made possible by scientific studies of language and
music carried out by a few individuals in Germany and Austria, led by
the republican poet and dramatist Friedrich Schiller (1759–1805).

Schiller, in addition to creating works of literary art, gave widely-
attended lectures and wrote studies on poetry, aesthetics, and the function
of the arts. His poems, and his writings on poetry, which were translated
into many languages, were central to creating the high general level of
understanding of poetry in the population of Germany and Europe at the
end of the eighteenth century.

Schiller outlined the scientific basis for the composition of music
from poetry. He was the first to create a rigorous basis for a new musical
form, what we today call the Lied. Certainly, German songs, generically
called Lieder, date back before the Minnesingers of the eleventh century.
These were no more than simple tunes or hymns, however, when com-
pared with the complexity of modern Lieder dating from the 1780s when
Schiller began his work. Schiller’s collaboration with scholars across
Germany, including Mozart’s circles in Austria, helped produce a new
art form, beginning with Mozart’s songs of 1785 (see Figures 11.1–11.5
below).1

Schiller demonstrated that there is a
requirement for composition of music, p
natural attributes of language and poetry
of artistic beauty or fine art. In order to b
transcend the natural beauty of the bel can
composition is the human creative transfo
a given poem, theme, or other idea.

The student is cautioned that the gre
ceased rigorous study of the scientific pr
Johnannes Brahms said repeatedly, comp
on two levels (see below, under the head
Whole!’”). The composer starts with give
a scale, or a short theme. He must fully m
ization of the poem, the Keplerian structu

__________
1 Frederick Ungar, Friederich Schiller, New York: Frederick Ungar Publishing Co.,

1959, pp. 34–5; Volkmar Braunbehrens, Mozart in Vienna, New York: Grove-
Weidenfeld, 1989.

Schiller gained wide fame in January 1782 at age 22, with his first performance of
Die Räuber at the National Theater at Mannheim. Schiller’s first book of poems,
Anthologie auf 1782, was also widely read. He gave public lectures at the German Society
in Mannheim on the science of art throughout 1783 and 1784, including his famous

______________________________
a two-day ride from Salzburg. The Duke of Wü
Salzburg and Vienna, and Princess Elisabeth of
Austrian royal family. Princess Elisabeth tried s
Mozart as her personal piano teacher, first in Stutt

Schiller and Mozart were central figures in 
theater and opera, a project launched by the circle
as 1778, Leopold Mozart was encouraged to have h
at that time, for the German National Theater set u
Viennese scholar Baron von Gemmingen, who 
National Theater, was linked to Schiller. Gemm
1770s, where he helped found the Mannheim Natio
national poetry and drama. From 1779 to 1781, Sch
to Mannheim, because he could get his plays produ
Duke of Württemberg, who forbade Schiller from
service at Stuttgart.

Mozart spent six months in Mannheim durin
French songs, “Oiseaux si tous les ans” K. 284 an
Mannheim in 1777 and 1778. In 1782, Schiller fi
is first German opera, The Abduction
theater, at the National Theater in

 Schiller’s Die Räuber, Mozart’s close
chikaneder, produced Die Räuber in
na. In 1784, he premiered Schiller’s

enna and founded the Masonic lodge

iting Mannheim and other centers of
uring the spring and summer of 1785
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lecture “Theater Considered as a Moral Institution” (1784). His second play, Die
Verschwörung des Fiesco zu Genua, appeared in January 1784, and his third, Kabale
und Liebe, later that same year.

There is more to the personal relationship between Schiller and Mozart than the
standard report that the Dresden artist Dora Stock painted portraits of both Schiller and
Mozart. Schiller and Mozart were exact contemporaries, Mozart being only three years
older. Dora and Minna Stock, and Minna’s husband Christian Körner, were Schiller’s
closest personal friends and benefactors, and Schiller moved to Dresden with them in
September 1785. Mozart visited Dora Stock for his portrait in Dresden in 1789.

The ties go back still further. Throughout their youth, there was close connection
between the South German Duchy of Württemberg, where Schiller lived, and both
Mozart’s birthplace of Salzburg, and Vienna. The Duchy of Württemberg was less than

at Mannheim, and that same year Mozart put on h
from the Seraglio, as a promotion of German 
Vienna.

Within months of the January 1782 premiere of
friend and frequent librettist, the actor Emmanuel S
Salzburg, and then at the National Theater in Vien
Fiesco in Vienna.

In 1783, Baron von Gemmingen moved to Vi
which Mozart joined there.

Mozart continued to travel about Europe, vis
the German National Theater project, especially d
just before composing “Das Veilchen.”



 with more densely compacted
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 Schiller wrote, concentrates
e concept in the poet’s mind,
ic may never paint words and
follow the spirit of the poetry
e arts “brings forth a definite

f a definite object,” as opposed
 require objects, he observed.

cts . . . which it is able to bring
ive power through a definite

ch we mean music as fine, and
ility to accompany the internal
 sensuous by means of anal-

sound, Schiller wrote. “Since
ure) proceed according to strict
erminacy also becomes trans-
 which they are expressed, and
through the mediation of this
mena of sound and light can
an nature.”4

c emotion of music”—a true
etry itself, an emotion which

e beginning my perception is
rms itself only later. A certain
 after this does the poetic idea
be reproduced almost in his sleep. Thus, the simpler the “raw material,”
the better. Only after this material is mastered, does the composer pro-
ceed to compose, as does a scientist who first assimilates a full knowledge
of basic physics and mathematics, before creating a new invention.

Schiller emphasized that among the fine arts, especially music occurs
as a unit-transformation, the challenge outlined in Plato’s Parmenides
dialogue: The Many in the composition must be transformed into the
continuous substance of the indivisible One.

Plato points out (see Chapter 9) that in a true concept of the One,
while many different ideas may be the subjects of thought, or even inspire
a train of thought, the human mind changes these, shaping them into an
entirely new concept which did not exist before. Such a true unity is not
afterwards divisible into parts. Rather, it is the process of change, the
generation of the One, nowhere named in any of the particulars, which
is the identity of the final unit creation.

The many laws of natural beauty, such as vocalization and reg-
istration, must be mastered as God-given; the various features of a poem
must be internalized. Yet, these must be completely transformed, law-
fully, into One, when creating a musical work of art.

Schiller points out, for example, that if a composer sets the many
words of a poem literally, as in a children’s jingle, without change, this
is not true music. Rather, Schiller writes, the composer must take the
poem as a unit completely inside himself, and then create the song as a
new unit-transformation of the poem, above and beyond the particular
beauty, the specifics, of the words. The composer, that is, must set the
“unheard sounds” of the poem, of which John Keats spoke, in reference
to Schiller, in his 1820 “Ode on a Grecian Urn”:

Heard melodies are sweet

music with more internal differentiation,
ideas, and more poetic ironies. An examp
singularities is Figure 11.5 below.

A truly musical setting of a poem,
always upon the the unspoken transfinit
never upon his specific words. “The mus
meddle with petty trifles, but must only 
as a whole.”2 Music alone among the fin
condition of mind, without having need o
to sculpture or other plastic arts which do
Schiller defined music to be “all those effe
forth, without controlling the imaginat
object.”3

“The overall effect of music (by whi
not merely agreeable, art) consists in its ab
movements of the soul, and to make them
ogous external movements” in musical 
these internal movements (i.e., human nat
laws of necessity, this necessity and det
ferred to the external movements through
in this way it becomes clear to us how, 
symbolic act, the common natural pheno
participate in the aesthetic dignity of hum

Schiller wrote that for him, a “basi
transfinite—was in a sense a cause of po
preceded his every poetic output. “In th
without a defined and clear object; this fo
musical basic emotion precedes, and only
follow.”5
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(1794) in: Schiller—Poet of Freedom,
, p. 405.
fwechsel Schiller-Goethe, Frankfurt
mann Fähnrich, Schillers Musikalität

he Romantic movement to back their
 true founder of the Romantic move-
S C H I L L E

But those unheard are sweeter.

Music which so transforms the many particulars of a poem, develops
an increasing density of singularities, of internally-detailed ironies and
counterpoint, compared to music which is relatively more enslaved to
a duplication of the poem per se (see Chapter 9 for a definition of
“singularity”).

This accounts for the more “modern” or advanced sound of the Lied
after 1785, for it is in fact a higher level of musical “technology.” This
ability to use music to change, to transform a poem, generates a type of

__________
2 Schiller to Körner, March 5, 1805, in: Briefw

Munich: ed. Klaus L. Berghahn, 1973, pp. 342–43
3 Friedrich Schiller, “On Naïve and Sentimenta

of Freedom, Vol. III, Washington, D.C.: Schiller I
4 Friderich Schiller, “On Matthisson’s Poems” 

Vol. II, Washington, D.C.: Schiller Institute, 1988
5 Schiller to Goethe, March 18, 1796, in: Brie

a.M.: ed. Emil Staiger, 1977, p. 198. See also: Her
und Musikanschauung, Hildesheim, 1977, p. 8.

The passage is often quoted by the scions of t
spurious claim that Schiller is one of their own, a



persons without differentiation
rite a popular song for this or
oser must, “in each particular
universal ideas.8

 elevate the popular Kantian
bove all of the poet Johann
ller collaborated intensely with
ly reproached Goethe, because
l beauty is the highest form of

oems are beautiful, “musical
ethe was a major intellectual
ombat his flaws—particularly
h sensual gratification. “Being
nhappy,” Schiller wrote to his
9. “In fact, I do think he is a
eigns to make his beneficent
which seems wholly designed
 self-love. . . . Mankind ought
ar amongst it. He is despicable

9

ly over his influence on com-
-love, especially for his own
 well as his morals. Goethe
“The musicality of a poem hovers more often before my soul when
I sit down to make it, than the clear idea of content on which I hardly
agree with myself. I was led to this remark through my ‘Hymn to the
Light,’ which now occupies me many a moment. I have still no idea of
this poem, but a presentiment, and yet I will promise beforehand that it
will turn out.”6

Schiller made a devastating attack against Immanuel Kant (1724–
1804), then the hegemonic philosopher of art. In his Critique of Judg-
ment, Kant defined art, as Aristotle did, as the elegant description or
praise of natural beauty. Schiller dared to correct Kant, and demanded
rather that the artist act in the image of the living God, to create new
moral and intellectual beauty. The elements of natural beauty given by
God were only the necessary prerequisites. Art must never violate the
principles of natural beauty; yet, unless art transforms nature, it is mere
description.

Schiller, in both his poetry and his philosophical essays, demanded
that the poet, the composer, and plastic artist place the sovereign “divine
spark” of the creative individual above, and as a ordering principle over,
the natural laws of the physical universe.

“There is something secret in the effect of music, in that it moves
our inner self, so that it becomes a means of communication between
two worlds. We feel ourselves enlarged, elevated, devout; what is that,
other than to be drawn to God in the universality of Nature? Music is a
higher, finer language than words. In those moments, where to the ele-
vated soul every expression seems too weak, where one despairs of
grasping the finer words, that is where musical art begins. All excellent
song comes from this basis.”7

Schiller wrote that the song composer’s primary aim is to elevate
the population, to “draw them jokingly and playfully upwards,” rather

represent universal truth, “with which all 
must empathize,” he said. Rather than w
that ethnic group, he insisted, the comp
song, satisfy every class of people” with 

Goethe versus Musical Progress

Schiller, while attacking Kant, fought to
world-view of poets and musicians, a
Wolfgang von Goethe (1749–1832). Schi
the older Goethe in the 1790s, but repeated
he rejected Schiller’s principle that mora
beauty.

No one would deny that Goethe’s p
poems,” as Schubert wrote. Because Go
influence in Europe, Schiller set out to c
Goethe’s egotism and preoccupation wit
with Goethe more often would make me u
friend Christian Gottfried Körner in 178
egotist to an extraordinary extent. He d
presence known, but only like a god . . . 
to assure him the fullest enjoyment of his
not allow one with such a character to appe
to me for that, although I love his mind.”

Schiller fought with Goethe especial
posers of music, because Goethe’s self
poems, ruined his musical judgment as
91), in: Schiller—Poet of Freedom,
, p. 427.
riefwechsel zwischen Schiller und

le of real musical composition:
nsformation of the poem with
her true musical development
ook to set his poetry to music.
 used the two leaders of the
h Reichardt (1752–1814) and
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____________________________________________________
ment. They claim that it “proves” that for Schiller, “emotion” is superior to “cold reason.”
Nothing could be further from the truth: As Schiller himself discusses the matter
exhaustively in his aesthetic writings, the truly creative mind knows no such barrier
between reason and emotion—a barrier which was deliberately erected by Immanuel
Kant and the Romantic movement in order to halt the growing influence of the Classical
world-view.

6 Schiller to Körner, May 25, 1792, in: Briefwechsel zwischen Schiller und Körner,
p. 148.

7Schiller to Caroline von Wolzogen, in: Fähnrich, op. cit., p. 9.

than bringing himself down to the level of the public, seeking to produce
“popular culture” such as the more banal type of folk tune. Song must

__________
8 Friedrich Schiller, “On Bürger’s Poems” (17

Vol. II, Washington, D.C.: Schiller Institute, 1988
9 Schiller to Körner, February 2, 1789, in: B

Körner.

expressly rejected the elementary princip
the need for the composer to create a tra
music. He actively discouraged any furt
of his material by composers who undert

As his personal composers Goethe
so-called Berlin School, Johann Friedric
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he situation alive to me. Then
d thus, with always reciting it
self.”13

rdt and his school. By merely
nts, he wrote, they had erected
d “the goddess of simplicity.”

 “nec plus ultra” of art, Schiller

the Berlin composers as “the
ans let be sung under the title
hich they are accustomed to
 a well-occupied table. Under
ne tolerates these paltry con-
ne can not carefully enough

attack him as a musician, too,
irely correct.” He described

 genre known as the modern
 musical dictums in his setting
85. The poem, published long
f composers before Mozart.
in 1823, Zelter wrote, “When I want to co
into the word, understanding, and make t
I read it aloud, till I know it by heart, an
ever and again, the melody emerges by it

Schiller grew very critical of Reicha
copying the banal folk tunes of the peasa
“popularity” as a god, and had also create
While the poet Bürger said these were the
said that art has to be truth.14

Schiller described other settings of 
unspeakable platitudes, which the Germ
of naïve and sportive songs, and with w
assure themselves quite endlessly around
the permit of good humor, of feeling, o
cerns—but a humor, a feeling, which o
banish.”15

Of Reichardt he stated: “One has to 
because also there, things are not ent
Reichardt as “a devil.”16

Schiller and Mozart:
Creating a New Song Form

Wolfgang Mozart (1756–91) created the
German Lied by violating all of Goethe’s
of Goethe’s “Das Veilchen,” in June 17
before, in 1774, had been set by dozens o

Carl Friedrich Zelter (1758–1832), who were officially designated by
Goethe to set the poems appearing in his novels and plays. They knew
something of composition, and indeed Schiller himself used Reichardt
and Zelter to set his poems for some of his own publications—for ex-
ample, his Musen-Almanach of 1797.

Goethe’s most telling error, however, was that he preferred the Berlin
composers over geniuses such as Mozart, Beethoven, and Schubert—
precisely because the Berliners did not dare to make any creative
transformations of his poems. Goethe praised Zelter on this account:
“The point of origin of his compositions, as far as I can judge,” he wrote,
“is never an inspiration, but rather a radical reproduction of the poetic
intentions.”10

Goethe declared that a composer must not dare to add new elements
to a poem, but rather must merely advertise or promote it, so that through
the music, “an excellent jacket might be well fitted to the body” of the
poem. He wished to see himself reflected “entirely purely” in song, such
that the music should merely take the poem “like an inflating gas takes
a balloon to the heights.”11 He insisted on the “simple strophic” song, in
which the music to each strophe is identical, and specifically forbade
variation of the strophes.

Goethe had his own method of directing composers to compose, one
which was guaranteed to replicate the beautiful music of his poems—
but go no further. He would ask the Berlin composers to repeatedly read
a poem aloud, and then to form a melody corresponding to the dec-
lamation, that was harmonically supported by the piano accompaniment,
but could also stand without it. Reichardt, in describing his own com-
positional method which reflected Goethe’s influence, wrote in 1779:
“My melodies originate everytime voluntarily, from repeated reading
of the poem, without me looking for it, and all I do with it is repeat it,
R V E R S U S G O E T H E 203

ilar ideals,17 and the influence
 to Goethe’s dictums, is clear.

791), in: Friedrich Schiller—Poet of
itute, 1988, p. 421.
l Poetry,” in Friedrich Schiller—Poet
nstitute, 1991, p. 365.

November 2, 1796, in: Briefwechsel
 1977, pp. 191, 305.
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Mozart and Schiller believed in sim
upon the song of those ideals, as opposed

__________
10 Goethe to August Wilhelm Schlegel, June 18, 1798, in: Hedwig Walwei-

Wiegelmann (ed.), Goethes Gedanken über Musik, Frankfurt a.M., 1985.
11 Goethe to Zelter, April 17, 1815; Goethe to Marianne von Willemer, July 12, 1821;

and Goethe to Zelter, May 11, 1820; in: Walwei-Wiegelmann, op. cit.
12 Heinrich W. Schwab, Sangbarkeit, Popularität und Kunstlied, Regensburg,

1965.

with small modifications, and do not write it down before I feel and
recognize that the grammatical, logical, pathetic, and musical accents
are so well connected with each other, that the melody sings correctly
and pleasantly, and this not only for one strophe, but for all.”12 Much later, __________

13 Schwab, op. cit.
14 Friedrich Schiller, “On Bürger’s Poems” (1

Freedom, Vol. II, Washington, D.C.: Schiller Inst
15 Friedrich Schiller, “On Naïve and Sentimenta

of Freedom, Vol. III, Washington, D.C.: Schiller I
16 Schiller to Goethe, February 5, 1796, and 

Schiller-Goethe, Frankfurt a.M.: ed. Emil Staiger,
17 See footnote 1, supra.
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Mozart’s “Das Veilchen” is a playful “Schillerian” comment upon
Goethe.

Mozart was able to create the Lied because his method for composing
music as a unit-transformation of nature, as a whole, inside his own mind,
was the same concept studied by Schiller. Mozart described it thus: “This
inflames my soul, whenever I am not disturbed. It grows continuously,
and I broaden it ever wider and brighter, and the thing becomes truly
almost complete in my head, even if it is long, so that from that point
on, I view it with a single glance, exactly like a beautiful picture or a
pretty girl, from above, in my mind. And in my imagination I don’t hear
the parts successively, one after the other, but I hear them all at once.
That is truly a feast! All of this inventing, this producing, proceeds in
me only as if in a powerfully beautiful dream; but the over-hearing,
everything together, that is the best.”18

Compare the songs composed before 1785, by Reichardt, Zelter, and
by the masters C.P.E. Bach (1714–88), Josef Haydn (1732–1809), and
by Mozart himself, with the radical new development of Mozart’s 1785
“Das Veilchen” (K. 476) and his 1787 “Abendempfindung” (K. 523).
Note that Haydn’s “London” songs of the 1790s are a transformation of
Haydn’s earlier style, after Mozart’s breakthrough.

One major difference is the poetry itself. Texts of the earlier High
German songs were not as fully developed, as great poems, in their own
right. Most eighteenth-century German song texts were simple religious
ones such as hymns, secular folk rhymes or other simple rhymes, short
texts equally suitable for arias.

FIGURE 11.1 C.P.E. Bach, “Morgenge
Oden, No. 4
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dt in Figures 11.8 and 11.13
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18 W. A. Moza

musikalische Zeit
Brief von Mozart
1931.
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voice. Because printing was exorbitant
cheaper than three, most composers throu
way (see also examples by J.F. Reichar
below).

rt, 1790, quoted in a letter published by Rochlitz in the Allgemeine
ung of 1815, and quoted by Heinrich Schenker in “Ein verschollener
 und das Geheimnis seines Schaffens,” in: Der Kunstwart, No. 10,
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most beautiful bloom of Nature,
only for a little while,
l my sweetheart plucked me up
 on her bosom held me fast!
only, oh, only
arter of an hour long!

 but oh! The maiden came
 no notice of the violet made,
 trod upon the poor violet.
nk, and died, and rejoiced still:
S C H I L L E

Mozart’s earlier German songs for voice and keyboard spanning the
years 1767–85, such as this above, were of this modest sort.

It took new ideas to force a change in the printing style. Goethe’s
poems were part of a conceptual advance in poetry during the wave of
optimism which swept Europe at the time of the American Revolution.
The breath of fresh air generated by American insistence on the perfect

Die schönste Blume der Natur, the 
Ach nur ein kleines Weilchen, oh, 
Bis mich das Liebchen abgepflückt unti
Und an dem Busen matt gedrückt! and
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Und sterb ich denn, so ster
Durch sie, durch sie,
Zu ihren Füßen doch.

Consider, first, the l
upon simple couplets, b
strophe, with each grou
simple form of “stateme
as a development sectio

Ein Veilchen auf de
Gebückt in sich und
Es war ein herzigs V

The poem is constr
itself contains a similar 
groups of three and fou
rhyme across the first tw
lang,” with similar poeti
“Veilchen . . . doch” pro

Mozart saw in this p
to carry out an opera in m
many ironies. His use o
complex. Mozart scanne
singularity, the final ve
Answer: “Durch sie, zu i
register shift.
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ng, because the line rises from
otes (D–E–F-sharp–G) for the
nd sterb ich denn, so sterb ich
s a shift into the third register
le, creating a humorous irony
es to G when it is repeated.
ted a new musical form. The
 aria, but not long enough for
ation given by the 20 different
a was needed, but without the
tual voices had to be projected
inger and the keyboard.
usical space broad enough so

 transfinite series, with distinct
on was to elevate the keyboard
any distinct keyboard voices,

nd the keyboard voices. The

s by creating a musical trans-
erred to in Chapter 9 as an

ozart’s setting of each of
ach of A, B, and C.
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nt–apposition,” there is statement A, apposition
n B, and then re-summation C.
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ucted in three strophes, which overall scheme
sonata-like form. Each strophe consists of two
r lines. The endings of these groups produce a
o strophes: “Veilchen . . . sang; Weilchen . . .

c mood. The final strophe departs from this, with
ducing a distinct development.

oem the internal rates of development necessary
icrocosm, a new quality of One from the poem’s
f voice registration was therefore much more
d the poem as a unit-concept from the ultimate
rbal transformation: How does the violet die?
hren Füßen.” There he would require a strategic

itch vocalization of the repeated “Durch sie,”
 that the phrase rise to the desired register shift

FIGURE 11.3 Mozart, “Das Veilchen,”

Once Mozart chose a soprano/tenor regis
was a clear candidate for the key of the so
the fifth D to the tonic G, in exactly four n
four measures needed for the phrases: “U
doch, / durch sie, durch sie.” This key ha
on the plaintive seventh degree of the sca
on the first “durch sie,” which then resolv

To address this poem, Mozart inven
poem was too complex for an orchestral
a cantata. The level of internal differenti
instrumental voices of the opera orchestr
large orchestral form. These many concep
onto only two physical instruments, the s

A new technology was required, a m
that within it there could be created a true
internal stages of development. His soluti
to a fully independent level, by creating m
and cross-voices between the singer a
three-staff Lied was born.

Mozart treats Goethe’s three strophe
finite series, the process previously ref
“A→B→C transformation.” Broadly, 
Goethe’s three strophes corresponds to e
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The rising vowel-p
/u/–/i/, /u/–/i/, indicated
(see Figures 10.1 and 10.28).

M

In a musical transfinite, the opening
lowed by a development passage B, follo
either a restatement of theme A, or someth
A, B, and C there are singularities, one be
of a different order, between B and C. Thu
of distinct musical passages, which can
singularities. Such a progressing quality o
condition of a transfinite series. The mu
Classical sonata form is the usual music
transformation” (see also Figure 12.13).



Each A, B, C is the musical equivalent of a s
to the simple mathematical system of axioms a
logical Kantian observer assumes to be fixed. T
too, such as Claudio Monteverdi (1567–1643)
(1683–1764), and today’s rock musician, often
system, and merely repeats a fixed series of ch

The creative composer, such as Mozart, de
a musical idea A, only to take it apart or supers
ideas B, and then C, in the same manner in wh
what the Kantian assumes to be an axiomatic g
a crucial experiment disproving a basic axiom
benefit of teaching the audience to give up fix
order to follow the composition. It implies the 
the composer of B and C (as opposed to the more
of B and C). The succession of transformation
an indivisible transfinite unit-process.

Mozart’s new piano introduction to “Das
simple theme A, a repeated falling stepwise m
sol–fa, fa–mi, etc., defined by the soprano reg
third register G and F-sharp, to the E below. T
sung by a keyboard choir, including tenor and
acteristic register shifts.
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rseded as Mozart generates a

or in the keyboard, shown here,
ess] sang.” Such passages are
s that the entire development
 keyboard voices and singer’s

composition, distinct keyboard
 singer, rather than following
chorus may lead in the other
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FIGURE 11.4 Mozart, “Das Veilchen,”

Mozart plays with the obvious features o
clear G major pedal point, breaking it up
the C-sharp, inverting the motion to a
modulates to D. Finally theme A is supe
singularity, a new singing theme in D maj
following the phrase “and [the shepherd
no mere interludes, but are manifestation
of the song proceeds integrally across the
line as a unit. For the first time in musical 
voices are available for voice leading the
the singer, as each voice in a four-part 
voices.

At the second strophe “Ach! denkt
creates a development passage B. It begins
keyboard meter. He had generated the ab
variation of section A, in the manner in wh
from G to D. In section B, the principle b
rate of change, in which the pedal point sh
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imilarly interrupted at the end
jects another singularity, re-
tündchen lang,” leading to a
n).
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This principle of passage B is then s
of the second strophe, as Mozart inter
introducing the F-sharp at “ein Viertels
sudden keyboard solo in E-flat (not show



 each measure. The bass pedal
 E-flat to E-natural to F-sharp,
bined keys C minor/C major.
t voice, which creates a cross
the F-sharp at “und freut’ sich
s development is voice-leading
ocal denouement rising to the
 . . . durch sie” (Figure 11.3).
finite principle of change from
s an increasing density of sin-
rd voices, is something entirely
 1785 on.

 defined, represents a principle
ered, the process of change so
-transformation. That unitary
is thus a true One. Mozart is
th which he has transformed
orous final comment:

e with Schiller’s Promethean
(1770–1827).
ethoven frequented Schiller’s

    
FIGURE 11.5 Mozart, “Das Veilchen,” K. 476 noch,” he introduces many singularities in
point’s series of shocking register shifts,
references the rich ambiguity of the com

This bass passage is an independen
voice, giving rise to the vocal line after 
noch” (Figure 11.5). That is, the keyboard’
the singer, making possible the desired v
F-sharp and the G at “und sterb ich denn

Mozart has deliberately set up a trans
one strophe to the next, such that there i
gularities. This, particularly in the keyboa
new in music, with Mozart’s Lieder from

The succession of transformations so
of change; and since it is rigorously ord
represented, is a unity, a transfinite unit
concept, as a concept, is indivisible; it 
conscious of the transfinite process wi
Goethe’s poem, and so adds his own hum

Das arme Veilchen!
Es war ein herzigs Veilchen.

Beethoven’s Battle with Goethe

Among composers, none identified mor
world-view than Ludwig van Beethoven 
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etting Schiller’s “Ode to Joy”
1792, over 30 years before he
ven’s circles in Bonn were in
lotte Schiller in Weimar, and
iller’s plays from the 1790s

 Beethoven began his studies
pleted his remarkable 1791

793, in: Alexander Wheelock Thayer,
niversity Press, 1964, p. 120.
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At the third strophe, which is singular in that it rhymes with no other,
Mozart creates a closing passage C, with an even more accelerated rate
of pedal-point shift, frequently not in any specifiable key. The devel-
opment is almost entirely within the keyboard, with the singer in rec-
itative. At the bass line of “Es sank . . . und starb . . . und freut’ sich

plays at the Elector’s Palace, and began s
to music while still at Bonn at age 22 in 
composed his Ninth Symphony. Beetho
correspondence with Friedrich and Char
Beethoven was an avid reader of Sch
onward.19

Upon his arrival in Vienna in 1792,
with Haydn, just after Haydn had com
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19 Fischenich to Charlotte Schiller, January 26, 1

Thayer’s Life of Beethoven, Princeton: Princeton U



musicality of the poem per se
rial from which the composer,
c. Thus, the more complex the
composer of music, the more
e it.
stemology might have enabled
, had he so chosen. But, could
 insistence that a good setting
ion of a poem by the medium
composer produce something
 a higher plane.

Schiller’s poems was so dense,
e to approach Schiller’s poems
se conceptual standards for a
dgment that Goethe’s poems,
ecause, although musical and

s was far more simple than that
the setting of a single Schiller
nvention of a new symphonic
ly and succinctly stated that
hoven’s standards for musical

t (published 1790), Beethoven
oems. He had high regard for
ry: “Goethe—he is alive, and
y he can be set to music. There

etting as well as he.”21

s poems precisely because he
ow to transform them—which
“London” songs in Mozart’s new style. Although Beethoven’s Lieder
are belittled by ignorant modern opinion, Beethoven was a major Lieder
composer who made several important advances in the new art. In
“Adelaide,” Op. 46, written in 1795, Beethoven extended the inde-
pendent contrapuntal voicing in the keyboard beyond anything in Mozart,
such that the song became almost a small piano sonata with voice
accompaniment.

Beethoven also invented the Liederkreis or song cycle, in 1803, with
his “Sechs Lieder von Gellert,” Op. 48. Schubert and Schumann based
their most important vocal works upon this milestone.

Beethoven, like Mozart, did not undertake to compose Schiller’s
poetry as Lieder, whereas he took up many of Goethe’s poems. In 1809,
while trying to obtain a commission to set Schiller’s play Wilhelm Tell
to orchestral music, Beethoven told an associate bluntly: “Schiller’s
poems are very difficult to set to music. The composer must be able to
lift himself far above the poet; who can do that, in the case of Schiller?
In this respect, Goethe is much easier.”20 His comment in many ways
encapsulates the concept elaborated here, because it demonstrates that
Schiller and Beethoven had the same method. It is the negative, but
conclusive, proof that Beethoven, too, believed that a true musical setting
of a poem, is relatively transfinite to the poem’s text. Why did Beethoven
feel he could not set Schiller’s poems as Lieder? Precisely because he
agreed with Schiller, that a musical setting must totally transform a poem,
be of a higher order of scientific concept than the poem itself; otherwise,
why write music, since it were better to simply read the poem aloud.

This matter touches upon the very nature of music. Compare for
example, the role of time, in a poem, and in the musical transformation
of that poem. It is the nature of music, as a medium, that a musical
transformation of a poem occurs in an expanded time frame. A musician

follow the musicality of the poem. The 
defines the level of necessity, the raw mate
in freedom, creates a higher form in musi
poetic “raw material” presented to the 
musical dimensions required to supersed

Beethoven’s mastery of Schiller’s epi
him to write poems as great as Schiller’s
he have written better poems? Schiller’s
in music requires the higher transformat
of music demands exactly that: that the 
which transforms the poem he is given to

Precisely because the idea-content in 
Beethoven saw that it would be impossibl
in the condensed form of Lied, given tho
musical setting. He made the scientific ju
and not Schiller’s, were best for Lieder, b
lovely, the idea-content of Goethe’s poem
of Schiller’s. Beethoven considered that 
poem required 30 years’ study and the i
form. The fact that Beethoven so open
judgment, gives us a direct image of Beet
composition.

Beginning with “Der Floh” from Faus
made dozens of Lieder from Goethe’s p
the inherent musicality of Goethe’s poet
he wants us all to live with him. That is wh
is no one who lends himself to musical s

Beethoven, however, chose Goethe’
could see, from his higher moral level, h
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hayer, op. cit., p. 802.
: Thayer, op. cit., p. 538.

no secret of his disappointment
ublisher: “Goethe is too fond
an is becoming to a poet. Why

poets, who ought to be the first
e sake of this glitter?”22

se his flaws, Goethe exposed
musical settings of his Berlin
S C H I L L E

__________
20 Beethoven to Czerny, 1809, in: Thayer, op. cit., p. 472.

such as J.S. Bach or Mozart frequently requires an extensive four-voice
chorus or fugue, in order to set the two words “Kyrie eleison.” Musical
transformation of a given poetic phrase frequently requires far more time
than recitation of the poem.

Beethoven stated that his musical method was to “lift himself above”
the poem. This means to create, above and beyond the beauty of the
poem, a new work in the artistic quality of the music as such, as a
medium, and produce a musical work in the medium, rather than simply __________

21 Beethoven to Rochlitz in 1822, quoted in: T
22 Beethoven to Breitkopf und Härtel, 1812, in

annoyed Goethe no end. Beethoven made 
with Goethe’s maxims. He wrote to his p
of the atmosphere of the courts, more so th
laugh at the absurdities of virtuosi, when 
teachers of a nation, forget all else for th

Hardly needing Beethoven to expo
himself, through his preference for the 



omposers, as literate German
usical values of language in a
 missed by the modern reader.

d the poem over the shoulders
h such study, it is then possible
een musical settings, in order
nsforming a poem, and where
mation, or only partially suc-

 nine poems which caught the
y and Europe. The poems were
 novel’s first edition featured
ubsequently, dozens of com-
chumann, Liszt, Tchaikovsky,
 Himmel, and Klein, made
gures 10.28–10.31).
 “Kennst du das Land?” was
 common principles.
among the settings show that Classical c
speakers, were able to read the natural m
poem, as a musical score, in a way entirely
The modern reader must first learn to rea
of a number of literate composers. Throug
to discern the significant differences betw
to see how one composer succeeded in tra
another failed to achieve such a transfor
ceeded in doing so.

Wilhelm Meisters Lehrjahre featured
imagination of composers across German
set off in the text as song lyrics, and the
musical settings of each by Reichardt. S
posers, including Beethoven, Schubert, S
Wolf, Zelter, Franz, Löwe, Romberg,
numerous settings of these poems (see Fi

The first poem, a song for Mignon,
treated by composers according to many

friends, over the superior counterpoint of Beethoven and Schubert.
Regarding settings of “Kennst du das Land?”—Mignon’s first song in
Goethe’s 1795 novel Wilhelm Meisters Lehrjahre—as late as 1822
Goethe praised Reichardt’s 1795 setting, and dismissed Beethoven’s
superior 1809 version: “I can not understand, why Beethoven and Spohr
could totally misunderstand the poem when they composed it through,”
Goethe wrote. “The distinguishing marks occurring at the same place in
each strophe should be, so I would believe, sufficient for the musical
composer, to show him that I expect from him only a song. Mignon,
according to her character, is well able to sing a song, but no aria.”23

Goethe was not alone in this preference among poets. Friedrich
Matthisson (1761–1831) seems to have had the same myopic view of
Beethoven’s setting of his “Adelaide.” Matthisson never replied to
Beethoven’s friendly letter forwarding the song, but in his 1815 re-
publication of the poem, commented sarcastically, “Several composers
have vitalized this little lyric fantasy with music; but, according to my
strong conviction, none of them so threw the text into the shade with his
melody as did the highly gifted Ludwig van Beethoven in Vienna.”24

Beethoven and ‘Wilhelm Meister’

Beethoven’s method for the transformation of poetry is illustrated by a
comparison of his settings of a poem, with multiple settings of the same
poem by other composers. Such multiple settings demonstrate the role
of the Lied as a kind of “Rosetta Stone,” particularly in the relationship
among music, poetry, and Classical drama. These settings are important
both for their common values, and for the distinctions among them.
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__________
23Goethe to Tomaschek, August 6, 1822, in: Walwei-Wiegelmann

Spohr (1784–1859) was a violinist and younger composer from Braun
24 Thayer, op. cit., p. 193.
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o die Zitronen blühn,
old-Orangen glühn,
lauen Himmel weht,

h der Lorbeer steht —

hin! Dahin
in Geliebter, ziehn!

Dost thou know the land where the lemons blossom,
the golden oranges glow amid the dark leaves,
a gentle wind wafts from the blue sky,
the myrtle stands silent, and the laurel tall?
Dost thou know it? 
Dost thou know it? Thither! Thither
would I go with thee, o my beloved!

 rests its roof,
er,
e:

ld?

loudy path?

 caves,
d—

parated from the final “ziehn” by
lause starts with the subjunctive
reating a passive sense, especially
ahin geht unser Weg,” from the
The syntax of Goethe’s poem repeats two m
strophes. Each begins with the repeated but ch
du das Land? Kennst du das Haus?” and end
mation: “Dahin! Dahin.” The prosody thus 

Kennst du das Land, w
Im dunkeln Laub die G
Ein sanfter Wind vom b
Die Myrte still und hoc
Kennst du es wohl?
Kennst du es wohl? Da
Möcht ich mit dir, o me

Kennst du das Haus? A
Es glänzt der Saal, es sc
Und Marmorbilder steh
Was hat man dir, du arm
Kennst du es wohl? 
Kennst du es wohl? Da
Möcht ich mit dir, o me

Kennst du den Berg un
Das Maultier sucht im N
In Höhlen wohnt der D
Es stürzt der Fels und ü
Kennst du ihn wohl?
Kennst du ihn wohl? D
Geht unser Weg; o Vat
L E R V E R S U S G O E T H E 211

 contrast, a sudden strengthening
e two parts of the verb together,
dition of the final imperative, “laß
ne” of the poem therefore extends
u . . . , Kennst du . . . , Kennst
ird strophe: “Dahin! Dahin geht

ed this poem has seen it this way,
 pitch across this long line of the

ning couplet of each strophe with
vocalization of the vowels, from /u/ to /7/ at th
and from /7/ to /I/ at the end of each strophe:

/u/–/7/ ? /7/–/I/ ! du . . . Land?
/u/–/7/ ? /7/–/I/ ! du . . . Haus?
/u/–/E/ ? /7/–/I/ ! du . . . Berg?

The final “Dahin! Dahin geht” has more
for the German audience than the correspond
second strophes. The “Dahin! Dahin” at the en
S C H I L

usical refrains in all three
anging question, “Kennst

s with the repeated excla-
rises with the underlying
e beginning of the strophe,

Da-hin,
Da-hin,
Da-hin!

 of a sense of completion
ing phrase in the first and
d of the first two strophes,

uf Säulen ruht sein Dach,
himmert das Gemach,
n und sehn mich an:
es Kind, getan? —

hin! Dahin
in Beschützer, ziehn!

d seinen Wolkensteg?
ebel seinen Weg,

rachen alte Brut,
ber ihn die Flut —

ahin! Dahin
er, laß uns ziehn!

Dost thou know the house? On pillars
its hall gleams, the furnishings shimm
and marble statues stand and gaze at m
What have they done do you, poor chi
Dost thou know it? 
Dost thou know it? Thither! Thither
would I go with thee, o my protector!

Dost thou know the mountain and its c
The mule seeks its way in the mist,
the ancient brood of dragons dwells in
the rock tumbles, and, over it, the floo
Dost thou know it? 
Dost thou know it? Thither! Thither
leads our path; o father, let us go!

part of the verb “dahinzieh(e)n,” is se
the remainder of the sentence. The c
modal verb “möchte ich” (“would I”), c
since it is repeated twice. The final “D
verb “dahingehen,” comes as a strong
of the verbal action by condensing th
which is further strengthened by the ad
uns ziehn!” The unit-concept or “long li
from the repeated question “Kennst d
du . . . ?” to the final answer in the th
unser Weg!”

Every composer who has approach
creating a musical theme which rises in
song as a whole. Most have set the ope
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a rising pattern (or variations upon one), from the verbal “Kennst du” to
the objects “Land,” “Haus,” and “Berg.” Every composer has also set
the final “Dahin” on a rising pattern.

This alone is strong evidence of the universality of Schiller’s prin-
ciple of unit-transformation: All Classical Lied composers set not
predicates, but only and precisely the long line of the entire poem, all
the way through. The natural vocalization of the vowels works with the
idea-content of the poem to produce a unified work. The rising thought

pattern ptual content, which has no
physica al pattern of the sounds them-
selves, nderlying vowel tones. These
vowel t  a whole, in direct accord with
the uns As Mignon asks her repeated
questio a question rises, and the vowel
pattern ives her answer, “Dahin!” the
mind ri of the answer “Dahin!” rises.
 underlying the poem, the conce
l sound, is mirrored in the physic
the physical tonality of the basic u
onalities move across the poem as
poken conceptual development. 
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Composers uniformly focus on the lo
/E/ of “kennst,” despite the latter’s v
longer singing quality of the /u/ itsel
be produced by protruding the lip
elongate the vocal tract. This elong
the lowest second formant (see Chap
more time to enunciate /u/ than is re
in German, where the /u/ is rounder

More importantly, composers of
but on vowel clusters, patterns of so
of a poem. There is a predominance
of each strophe: “Im dunkeln Laub .
sucht,” and so on. The melody rises 
of the opening, to the higher-pitche
(“Land,” “Haus,” “Berg”). Frequen
/u/ of “Kennst du” to the object (“L
the same lower notes when the /u/ p
as in “Im dunkeln Laub.”

The long-line concept of the son
for most composers. The settings ar
opening question “Kennst du . . .” m
register, and the rest of the opening
the second register. The rest of the 
continues in the second register. T
strongly heard by the composers, t
drawn out, and are generally sung

/ and /I/ as presented in Figure
clamation of each strophe, but
as a whole. In most cases, the
hich the composer chooses to
register.
.6 individually, Reichardt’s is
ds for the old style of song. It
icely represents the poem, fol-
hat is an art which is itself lost
h to learn from it. Indeed, in
would be spoken in recitation
, the modern (poetically illit-
g the Reichardt setting.
he tonic, on the low vowel /u/
 there, he rises to the fifth, B-
 “Haus” (second strophe), and
e course of the poem, he also
ith the appogiated tonic E-flat
” and the following verbs
so contain the brighter vowel
ird register here, but his setting
r.
 settings shown in Figure 11.6.
e inherent vowel pitches as in

ater from /7/ to /I/ in “Dahin.”
 and even Tchaikovsky.
ng /u/ of “du,” rather than that short
erbal importance. One reason is the
f: Unlike the other vowels, /u/ must
s forward in order to maximally
ation accounts for why the /u/ has
ter 9). The singer therefore requires
quired to enunciate /E/—especially
 and darker than the English /u/.
ten focus not on particular syllables,
und vocalization, in whole passages
 of /u/ throughout the first couplet
. . auf Säulen ruht . . . das Maultier

from this repeated /u/ vowel cluster
d /7/ and /E/ of the shifting object
tly the composer will rise from the
and,” etc.), and will then return to

attern recurs in the second line, such

g also creates a similar registration
e largely for the soprano voice. The

ore often than not is set in the first
 couplet in the contrasting voice of
development of the song generally
he final imperative “Dahin” is so
hat its two contrasting vowels are
 on notes which rise in direct cor-

respondence with the vocalizations for /7
10.2. This is heard not only as the final ex
as the long-line denouement of the song 
brighter /I/ of “dahin” is the note upon w
finally rise into the third, most dramatic, 

Examining the settings in Figure 11
a good “song” by Goethe’s cited standar
fails to transform the poem, but it very n
lowing the poem’s natural vocalization. T
today, and modern composers have muc
order to ascertain exactly how the poem 
by a literate German of Beethoven’s day
erate) reader would do well to simply sin

Reichardt begins with a low E-flat, t
of the opening refrain “Kennst du.” From
flat, on the /7/ of “Land” (first strophe) and
the /E/ of “Berg” (third strophe). Over th
rises another major third to the high D, w
above it, on the imperative “Dahin!
“möcht’ ” and “geht,” both of which al
sounds /./ and /e/. He does not use the th
does rise, to the top of the second registe

This rising sequence is the same in all
Beethoven’s vocal line rises along with th
Reichardt’s setting, from /u/ to /7/, and l
Similarly, in Schubert, Schumann, Wolf,
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 subito piano) on the subsequent
 followed by a subito piano at the
ndo and then decrescendo in the
rd strophe, he makes this more
lut,” followed by a subito piano
ws Reichardt’s sforzando-piano,
 across the same poetic line. Wolf
 instructions in this passage.
ilize a musical line which rises in
oetic line.
just before the answer “Dahin,” and thus i
of each strophe.

Precisely because Reichardt was pre
features given already in the poem, many b
setting also appear in subsequent compos
poem without music, for example, write R
tions below the words, and then compare
tions of later composers, such as Beethove
Wolf. Almost all composers adopt prom
Reichardt’s.
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 this to the dynamic instruc-
n, Schubert, Schumann, and
inent dynamics much like

The settings all have a crescendo
of each strophe, as shown in Figure 11
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“Kennst.” Beethoven has a fortissimo,
end of that line. Schubert has a cresce
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The basic curvature o
in many characteristics of
which proceeds as action
of straight-line, rectilinea
tomed from the standard 
music is imagined to be re
note A to note B. Rather, 
acterized by wave-like ac
thought of as a secondary
shock waves. All of the s
pitch and in volume, on th
decrescendo or subito pi
primary conceptual peak,

A final similarity, of 
in all settings of the seco
first strophe by “Ein sanf
either a key change, a rh
combination of these as t
an obvious key change, a
of the first couplet, he pau
keyboard, and then simp
composers make much m
in fact are simply writing c
that this is a new voice, or
rapidly moving triplets in 
takes this a step further, s
then beginning the accom
sanfter Wind” with a com
between voice and keybo
significant key change on

as Land?”

tings point out the superiority
.

ical progress, the technologies
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85. He carefully avoided any
oard. His keyboard line is the
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ter Wind . . .” (not shown). Every setting has
ythmic transformation, a mood change, or a
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FIGURE 11.8 Reichardt, “Kennst du d
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 precisely the manner Goethe

ng starts with its registration,
gs. Each strophe begins with
ster, and ends at the “Dahin”

the third register.
 example of how choice of a
d choice of a voice species (in
ter shift), determines a narrow
sition. He chooses the inherent
Kennst” to “Land,” and from
haracter voice. He then decides
rity in the first register, and the
 third register.
the first register—i.e. below

d register—i.e., at high F-sharp
ns that there will be precisely

thout over-extending the range
gly charged), there is a limited

e.
ophe revolves around the reg-
ow E in the first register, to the
 rise to the fifth, the high E at
sformation in the final verbal

gister F-sharp (which Schubert
).

   
FIGURE 11.9 Beethoven, “Kennst du das Land?” Op. 75, No. 1

Beethoven’s setting of “Kennst du das Land?”—one of his first Goethe
songs—dates from 1809, the year of his comment that “Goethe is easier.”
Goethe’s ignorant complaints about Beethoven’s setting point precisely
to where Beethoven excelled over Reichardt. Despite Goethe’s afore-
mentioned comment, this is neither an “aria,” nor “through-composed.”
It is a Classical varied strophic Lied setting.

Correct terminology notwithstanding, Goethe was troubled about
something in Beethoven’s setting which totally violated Goethe’s
maxims. Here was a profound development of the new “technology”
introduced by Mozart, a completely independent voice-leading among
distinct voices in a fully independent keyboard and singer. Goethe
complained that Beethoven had made the 13-year-old character Mignon
to sing an “aria;” but it was not vocal pyrotechnics which he feared as
“operatic.” In fact, the vocal range of Beethoven’s Mignon, from low
E to high F-sharp, is slightly narrower than Reichardt’s, which ranges
from low D to high F-natural.

keyboard which transform the poetry in
resented.

The superiority of Beethoven’s setti
which has the most unity of all the settin
precisely one singularity in the first regi
with precisely one set of singularities in 

Beethoven’s song is also a textbook
poem with its underlying vocalization, an
this case a soprano, with her F-sharp regis
range of possible keys for bel canto compo
rising pitch-pattern of the poem, from “
“Da-” to “-hin.” He chooses the soprano c
to set the opening phrase with one singula
closing phrase with one singularity in the

Therefore, if “Kennst” must be in 
F-sharp—and if “-hin ” must be in the thir
or above—then Beethoven’s scheme mea
a one-octave range of the “long line.” Wi
and making it into an aria (as Goethe wron
number of keys in which this can be don

Thus, the opening couplet of each str
ister shift from the fifth on the dominant l
tonic A. To that is later counterposed the
the top of the second register, and its tran
imperative “Dahin” passage to the third-re
later used in “To Silvia”—see Chapter 10
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Rather, what frightened Goeth
of multiple voices. Beethoven’s d
mental, and it is a far more difficult d
Here the soprano must conceptuali
ticipating in the complex cross-vo
creates four or more independent c
and bass—at all times across the th
sented by two distinct voices on the
the upward stems on the notes, and 
Such polyphonic part-writing resul
S C H I L L E

e was Beethoven’s overall concept
emand upon the singer is entirely
emand than that posed by Reichardt.
ze her part as an upper voice par-
ices of choral writing. Beethoven
horal voices—soprano, alto, tenor,

ree staves of the Lied. This is repre-
 keyboard treble staff, the alto with
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FIGURE 11.10 Beethoven, “Kennst du das Land?” Op. 75, No. 1

Here Beethoven introduces the problem, the rise to the fifth at the high
E, and its potential transformation later to the high F-sharp, in a voice-
leading phrase in the keyboard which creates the singer’s subsequent
phrase.

This polyphonic method was so apparent to composers after
Beethoven, that over 100 settings of this poem appeared during the
nineteenth century. These composers fell into two distinct camps: those
who developed Beethoven’s idea, and those who fell short of it.

Schubert’s early setting (see Figure 11.6) attempts to follow
Beethoven in many respects, notably in choosing Beethoven’s key of
A. But it is inferior to Beethoven’s in its deviation from the natural
prosody. There is an over-emphasis on the nouns “Land,” “Haus,” and
“Berg,” produced by an unnecessary two-note setting for these one-
syllable words. The concluding couplets of each strophe have excessive
repetitions of “Dahin”—11 per strophe, and 33 in all. Had Goethe crit-
icized Schubert’s setting, and not Beethoven’s, as “overly operatic,” he
would have had some grounds for doing so.

Schubert also repeats a sustained high A in each such passage, which

strophe, some sort of variation is req
Compared to the more rigorous form 
solution is a form of high-level cheating.

FIGURE 11.11 Schumann, “Kennst du d
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is an excessive use of the upper reaches of the third register for Lieder.
Beethoven, writing in the same key, eschews the high A tonic altogether
for that reason.

Schubert furthermore is the only composer (other than Wolf, who
makes small variations in the first line) who avoids the rigor of a simple
strophic setting, despite the fact that Schubert was master of that form.
(See below, under the heading “The Simple Strophic Song.”) Here,
however, Schubert resorts to the minor in the third strophe, principally
because having already repeated “Dahin” 22 times in the first and second
strophes, he has exhausted his original musical material. By the third

Schumann’s setting is a more obvious 
method, and may be said to return to Beeth
less immedietely sweet to the casual ear
setting, Schumann’s has a great deal more
particularly in the keyboard. Schumann h
keyboard introduction which introduces
singer’s entrance. The second system 
Schumann’s voicing.

b 8
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E 11.12 Wolf, “Mignon IV”

Wolf understood the poetry perhaps better than anyone since
oven. But due to the heavy influence of Wagnerian chromaticism,
ich arbitrary movement by half-step supplanted movement
ing to the Keplerian harmonic ordering of the well-tempered
, Wolf’s musical execution of the poetic ideas is flawed to that

. He did not become a truly great composer of the Lied, but only
uently effective one. Nevertheless, because Wolf was a master of
zation of a poem’s basic sonority, it may be said that among all
s of the poem, Wolf’s is the most faithful to Beethoven’s setting,
deed is almost a parody of it.
e immediately striking feature of Wolf’s setting of “Kennst du

and?” is that he has used exactly Beethoven’s registration, fol-
g it more closely than any other composer. Melodically, Wolf has
variation between his strophes, but still reflects his close study of
oven’s stricter strophic treatment. Wolf constructed his strophes
iations upon Beethoven’s basic rising pattern.
e first strophe is almost in a monotone, but this is but a means of
 up the variation, which then converges upon Beethoven’s pro-

Schubert: ‘More from the Whole

Schubert, following Beethoven, became
musical composition. While in his teen
Schiller’s aesthetic theory, poetry, and 
attempts at settings of Schiller’s poems,
Goethe’s poetry to produce some of his b

Schubert had direct personal experie
ance regarding musical matters. Schube
volumes of musical settings of his poems
completely. Two letters to Weimar wen
contained Schubert’s songs “Gretchen 
“Heidenröslein,” and others. A secon
“Ganymed,” “An Mignon,” and “An Sch
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purely.”25

The fate of Schubert’s famous “Erlkö
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were as revolutionary as the music of Be
poem in 1782, as the opening of his ope
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ave only strictly regular tunes,
or the opening performance in
oeder composed such a simple
.
er 1815, is famous for being as
lar” simple song, especially in
ends tried many times to have

12, 1821, in: Walwei-Wiegelmann,
S C H I L L E

Th
setting
sody. Wolf’s second strophe is much closer to Beethoven’s, with its
rising /u/ to /7/. In the third strophe (Figure 11.6), it then becomes
apparent that the entire setting has been developing in accordance with
Beethoven’s pattern. At the “Dahin,” as in his opening couplet, Wolf is
meticulously faithful to the prosody of Beethoven’s setting.

Some of Wolf’s piano meters in the “Dahin” passages are variations
of Beethoven’s accompaniment at the corresponding locations.

and every situation. These can and must h
which everyone can easily remember.” F
Weimar in 1782, the actress Corona Schr
strophic setting, which Goethe approved

Schubert’s song, composed in Octob
far as possible from such a “strictly regu
its very difficult keyboard voices. His fri

__________
25 Goethe to Marianne von Willemer, July 

op. cit.



s: “More from the whole!”
 to the student of composition
thorough grounding in vocal
int), was to set the student first
ieder, rather than instrumental
zation of poetry was thus, for
mposition.

iller’s principle of generative
 rigorous, two-phased process.

all of the particular nuances of
ms: “Whenever he discussed

 was to investigate whether its
oughout. He reproached errors
ck of artistic sense or the result
. . Brahms’s first requirement
tail. By this he also meant that
em’s structure and meter. Then
sing a poem, I should carry it
 should frequently recite it to
 to everything pertaining to

 composer must then cast these
ting deeply into the core of the
e is to generate an entirely new
 me, if at all possible, not to
til its full plan was already in
me to you, go take a walk; then
s a finished idea, was only the
mmended the same working
it published, but publishers objected that no one could play such a thing.
Schubert even wrote an amateur’s version of the piano part, to no avail.
Finally the song was sent to Breitkopf und Härtel in 1817. They for-
warded it for confirmation to the only Franz Schubert they knew, another
musician in Dresden. The latter replied: “With the greatest astonishment
I beg to state that this cantata was never composed by me. I shall retain
the same in my possession to learn, if possible, who has so impertinently
sent you that sort of rubbish, and also to discover the fellow who has
thus misused my name.” Breitkopf refused to publish the song.26

Schubert, with Beethoven, shared Schiller’s contempt for the idea
of chaining the independent creative power of the composer. His most
passionate wish, Schubert wrote, was “to deliver a pure work of music,
without any other ingredient but the uplifting idea of a great poem, which
is, however, appropriate to be set into music.”27 “O, imagination!” he
wrote in his diary of the creative principle, “Thou most precious treasure
of humanity, from whom artists drink as well as scholars! O, stay by us,
even though acknowledged and honored by few, to protect us from every
so-called Enlightenment, every ugly skeleton without flesh and blood!”28

And elsewhere in his diary: “From the depths of my heart I hate that
one-sidedness, that makes so many miserable ones believe that only that
which they are pushing, were the best, and all the remains were but
nothing. One beauty should inspire man throughout his entire life, it is
true; yet the gleam of this inspiration should illuminate everything
else.”29

Every great composer has always worked from this principle. The
single most valuable documention of this compositional method is the
personal account of Brahms’s student Gustav Jenner, Johannes Brahms
as Man, Teacher, and Artist.30 Brahms’s extensive study of Schubert’s
method is also documented there.

Brahms’s motto, Jenner notes, wa
Consequently, his pedagogical approach
(who was assumed to already have a 
polyphony as reflected in strict counterpo
at learning how to rigorously compose L
forms. The bel canto polyphonic vocali
Brahms, the foundation for all musical co

Brahms focused the student on Sch
transformation of the poem as a whole, as a
The composer must first fully assimilate 
the poem to be set. Jenner wrote of Brah
a song with me, the first order of the day
musical form corresponded to the text thr
in this regard with special severity, as a la
of inadequate penetration of the text. .
was that the composer know his text in de
he should be completely clear about the po
he would recommend that before compo
around in my head for a long time and
myself aloud, paying careful attention
declamation.”

Once this has been accomplished, the
nuances aside and concentrate on penetra
unit-idea of the poem, from which alone h
unit-idea in song. “He therefore advised
proceed to the working-out of a song un
my head, or on paper. ‘Whenever ideas co
you’ll find that what you had thought wa
beginnings of one.’” I.e., Brahms reco
220 M
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 closely, he would reproach this
 thus getting right to the heart
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method reported by Mozart, in his abov
“over-hearing” of a composition.

“Brahms never composed so-called 
entirely of an assemblage of word-paintin
melody followed the word-expression too
with the words, ‘More from the whole!’
of the matter.”

____
n Reed, Schubert’s Songs, Manchester, U.K.: Manchester University Press,
aurice Brown, The New Grove Schubert, New York: W.W. Norton & Co.,

ubert to Rochlitz, November 1827, in: Heinrich Werl, Franz Schubert in seinen
nd Aufzeichnungen, Leipzig, 1951, p. 181.
ubert’s diary, March 29, 1824, in: Werl, op. cit., p. 108.
ubert’s diary, March 25, 1824, in: Werl, op. cit., p. 108.

stav Jenner, Johannes Brahms als Mensch, Lehrer und Künstler: Studien und
e, Marburg an der Lahn: N.G. Elwert’sche Verlagsbuchhandlung, 1930. Jenner
20) was Brahms’s principal composition student from 1888 to 1895. An

anguage by the Schiller Institute is in preparation.



ence. Of Schubert’s setting of
rote: “Schubert set this text to
measures. But whoever thinks
sing-out of the first strophe of
 rest of them can be ‘sung off,’
has welled up from the same
 all the images which are so
 thing anew. It is a musical
t as an impression within the
 new strophe, as always with

o say new things, because with
omes increasingly distinct and

en” in Weimar in 1795 during
ere with Schiller, and it is one
oven made an entire four-hand
and concluding with six vari-
ied with Changes),” WoO 74,

 thought Beethoven’s “Kennst
onsidered this a full opera.
The Simple Strophic Song

Jenner reported that “of all the song forms, Brahms considered that of
the strophic song to be the highest. . . . ‘I like my little songs better than
my big ones,’” he quoted Brahms. Brahms found the simple strophic
song, as with the canon, to be a form so rigorous, so demanding of a
unified conception, that only if the student has such a complete idea in
mind, can the composition be successfully finished. Brahms’s use of the
simple strophic song as a form for student instruction resembles J.S.
Bach’s puzzle canons, which he assigned the student to “solve.” Jenner
remarked that “in the case of a strophically constructed song-text, there
is an underlying mood which is maintained through all particulars or all
the varied images. . . . In order to achieve clarity about which texts were
to be treated strophically and which not, [Brahms] recommended a
careful study of the collected songs of Franz Schubert. . . . ‘There’s not
a single Schubert song from which you can’t learn something.’ ”

Whereas Goethe demanded the simple strophic form as a brake upon
composers, in the hands of Beethoven and Schubert this simplest of
forms became a rigorous framework against which the most complex
musical creations could be worked out as a unified whole. Schubert,
according to his contemporaries, proceeded much as Mozart had
described it, “completely from above” the particulars of a song. Anna
Fröhlich reported that Schubert would often view a poem and at the first
glance, without writing a single note, would conceive of an entire song
setting in his head. Fröhlich brought Schubert Franz Grillparzer’s poem
“Ständchen” (“Zögernd leise . . .”) as a candidate for musical setting,
and described Schubert’s reaction: “Laid on the piano, repeatedly read

a literal setting of the poetic text in sequ
Goethe’s “Nähe des Geliebten,” Jenner w
a simple melody in the compass of a few 
that this melody is in some way a compo
the Goethe poem, according to which the
is quite mistaken. Oh, no! This melody 
single deep emotion from which flowed
manifold and yet always say the same
expression of what the entire poem lef
composer; and so we find that with each
Schubert, it glows more fully and seems t
the new text the underlying emotion bec
is expressed with increasing intensity.”

Goethe composed “Nähe des Geliebt
the period of his closest collaboration th
of his most musical poems. Out of it, Beeth
piano composition, starting with a song 
ations for two pianists (“Six Variations (L
written 1799, published 1805). If Goethe
du das Land” was an aria, he must have c
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through, he cried time and again: ‘But how beau
beautiful!’ He gazed upon the page awhile, and fi
already finished, I have it already.’ And really, alre
he brought it to me complete.”31

Brahms and his teaching assistant Eusebius Ma
to Jenner the many ramifications, the “do’s” and “do
unit-process method, in elevating the simple strop
of high art. They stressed, for example, that Schu
__________

31 Anna Fröhlich, quoted in: Paul Mies, Franz Schubert, L
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eipzig, 1954.
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 Schimmer

des Flimmer

 Wege

Nearness of the Beloved

I think of thee, when the sun’s shimmer
gleams from the sea;

I think of thee, when the moon’s glimmer
is painted on spring-waters.

I see thee, when, on the distant road,
dust rises;
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ent poem with a singularity in the
res the higher quality of the fourth

es, the speaker pauses twice: in the
ur beats, such as at “Ich den—ke
comma and caesura.
duces a singularity, a long phrase
tillen Hai—ne geh ich oft zu lau-
e fifth syllable after “Haine.” This
Nähe des Geliebten

Ich denke dein, wenn mir der Sonne
Vom Meere strahlt;

Ich denke dein, wenn sich des Mon
In Quellen malt.

Ich sehe dich, wenn auf dem fernen
Der Staub sich hebt;

In tiefer Nacht, wenn auf dem schm
Der Wandrer bebt.

Ich höre dich, wenn dort mit dumpf
Die Welle steigt.

Im stillen Haine geh ich oft zu lausc
Wenn alles schweigt.

Ich bin bei dir, du seist auch noch s
Du bist mir nah!

Die Sonne sinkt, bald leuchten mir 
O wärst du da!

Goethe’s poem has four strophes; each strophe h
s-rhymed, in a regular iambic meter, with an alternating
ing to each line. The vocalization proceeds in a long l
m from higher vowels /i/ and /e/, to relatively lower
els such as /a/. The predominant bright vowels (“ich,”
r”) at the beginning of the poem and the beginning 
ome darker vowels at the end of the poem and the end
rahlt,” “malt,” “Rauschen,” “lauschen,” “nah,” “da”). T
ted the final “e” of “Haine” in order
strophes. Goethe creates a metrical
ore active, because the new five-
 following verbal phrase “geh ich”:
uschen,” is heard. This is the only
ructed in this different way. This
ts difficulties for a simple strophic
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a distinct quality, reflected also in its more complex
uding the poem’s only exclamatory subjunctive. T
elopment intensifies from the simple statement “Ich
oming more urgent with “Ich sehe dich,” “Ich höre dic
t intense at “Ich bin bei dir”—the point of arrival of t
beloved. The first three statements describe natura
enn sich der Sonne Schimmer vom Meere strahlt,” e

 proceeds to human action: “Ich bin bei dir . . . Du bis
O N

alen Stege

em Rauschen

hen,

o ferne,

die Sterne.

In deep of night, when, on the narrow
the traveler shudders.

I hear thee where, with muffled roar,
The wave mounts.

Often I wander in the quiet glen, to li
when all is still.

I am with thee, however far away tho
thou art close to me.

The sun sets, soon the stars will light
O wert thou here!

as four lines,
 soft and hard
ine across the
 more central
 “dich,” “dir,”
of every line,
 of most lines
he last strophe
 punctuation,
he emotional
 denke dein,”
h,” and finally
he nearness of
l phenomena
tc.), while the
t mir nah.”

Goethe accelerates the developm
third line of each strophe, which prepa
strophe. In the first and second stroph
first and third line after precisely fo
dein,” and “In tie—fer Nacht,” for a 

In the third strophe, Goethe intro
with a comma only at the end: “Im s
schen,” with no pause until at least th
is deliberate, since he could have omit
to maintain the rhythm of the first two 
irony here, in that the “I” grows m
syllable phrase puts extra stress on the
“Im stillen Hai—ne geh ich oft zu la
sentence in the poem which is const
singularity in the third strophe presen
setting.
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FIGURE 11.13 Reichardt, “Nähe des Geliebten” No. 23 (1795)

Contrast Reichardt’s 1795 setting with Schubert’s. Reichardt makes the
mistake of composing the poem ad seriatim: He simply sets the first
strophe, and lets the rest be “sung off,” in Jenner’s pejorative description,
as the tail follows the dog. Reichardt misses Goethe’s major poetic ideas
in the third and fourth strophes, let alone improving upon the poem.
Reichardt directs the listener’s attention to the particulars of the text of
the poem, and not to its concept. The melody is simple, with no difficult
intervals. Reichardt failed to hear that his melody, grounded as it is in

Conceptually, however, the most impo
just there, but in the fourth strophe, at th
wärst du da!” By rushing this with sixteen
concept, spoiling the entire song. The 2
rhythmical short-long of the iambic mete

Reichardt himself was dissatisfied w
later, correcting some of these flaws.
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the first strophe, becomes clumsy in the third strophe precisely at
Goethe’s new development “Im stillen Haine geh. . . .” Instead of
emphasizing a singularity at the verbal action “geh,” it draws out the less
important noun “Haine.”

Reichardt’s preoccupation with the first strophe also yields an
inadequate treatment of the important shifts in the poem from the first
and second strophes, to the final two strophes. For example, in the fourth
and fifth full measure of the example, the rapid sixteenth notes proceed
from a linear setting of the first strophe’s ending, “. . . Flimmer in
Quellen malt.”
S C H I L L E



   

poem.) He was thus not merely
. His positive approach was to
iteral, unspoken concept of the
l and instrumental lines in such
to that end-result over all the

urpose, Schubert often intro-
ng which is contrary to a literal
. Jenner relates a story told to
 Schubert’s songs for the first
ki came across a manuscript in
d vocal line for the first strophe
setting for the song as a whole.
, despite the fact that it was
e as the setting tailored to the
t had to intensify, rather than
ingers and accompanists have

bert has taken something away
e setting for the first strophe;
tes something which is coming
need for some variability.
FIGURE 11.14 Schubert, “Nähe des Geliebten,” Op. 5, No. 2 (1815)

Schubert was familiar with Beethoven’s version, as well as with both
Reichardt settings. He chose the simple strophic form, but so scorned
a seriatim setting based upon the first strophe, that his melody is actually
somewhat awkward in the opening two strophes. For example, were
Schubert simply considering the first strophe (as Reichardt did), there
would be no reason for the accent on “wenn sich des Mondes Flimmer.”
In the second strophe, that accent is even more awkward, on the less
important syllable “auf.” Only at the end of the song, is it seen that
Schubert proceeded from the underlying concept of the poem, which is
revealed in the fourth strophe. Schubert’s vocal line is entirely appro-
priate for the climax in the final strophe, when the sustained figure grows
with the shining of the stars.

Regarding Goethe’s singularity in the third strophe, Schubert’s
method again demonstrates the superiority of working from the concept
of the poem as a whole. Schubert saw that the concept required the
melodic line to be vocalized according to the fourth strophe, as shown
above, with emphasis on the verbs “sinkt” and “leuchten.” Such a
vocalization, however, would have distorted the third strophe, splitting
up “Haine” in such a way as to accent its final syllable on the high
G-flat, and accenting the pronoun “ich” rather than the verb “geh.”
Schubert needed to alter either his melody, or the poem’s text. He boldly
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his soprano-tenor duet setting of the same 
avoiding the mistake of a seriatim setting
go to the core idea of the poem, the non-l
poem as a whole, and to structure the voca
a way as to anticipate the development 
strophes.

In order to accomplish this artistic p
duced something into the vocal line of a so
reading of the natural music of the poem
him by Mandyczewski, who was editing
time from the manuscripts. Mandyczews
which Schubert had crossed out a very goo
of a strophic song, after he found a better 
Schubert used the latter in publication
nowhere near as good for the first stroph
that strophe had been, because “the effec
flag,” through the whole song. As many s
observed, it often seems at first that Schu
from what might have been done with th
but this is done in a manner which anticipa
in a later strophe, or which anticipates a 
224 M A N U A L  O N  T U N I N G  A N D  R E G I S T

changed the text, dropping the final dative “e” 
stituting the particle “da” to begin the next phras
change carefully, shifting only a predicate, so th
was lost in the third strophe. That is, he demonstra
not only of the fourth strophe, but also of the n
gularity in the third. His tiny change maintaine
rhythm, but also his conceptual verbal emphasis o

Schubert also represents the line-shifts adequat
a register shift beginning the final measure of t
Schumann has an adequate, but different solution
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Accompaniment of Strophic Son

True artistic creation of the strophic Lied
perfection of the vocal line, but by its p
respect to the piano accompaniment. T
choosing the accompaniment for the song
choose a piano accompaniment which is 
gressive process of bringing a compositi
statement, and which would be incomple

In strict strophic settings, Schube
accompaniment which was not intended
manner for the singing of each successiv
he anticipated the variation which must o
of each strophe, and created an accompan
performance of all the strophes.
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ot too many, as singers often claim by
r bad habit of singing only three of them
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FIGURE 11.16 Schubert, “Nähe de
Op. 5, No. 2

iebten” (First Version),

worked the accompaniment to
 it. Compare Schubert’s final
er preferred and published, to
day (Figure 11.17). One major
notes in the first draft, into
 considered this second setting
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D. 162a

In was on these grounds that Schubert re
“Nähe des Geliebten” before publishing
setting (Figure 11.16), which the compos
his initial one composed earlier the same 
change is to slow the rapid sixteenth-
eighth-notes in the final setting. Schubert
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motional intensity, caused by
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te accompaniment. Over the
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the poetic effect not of any one

 “Bald leuchten mir die Sterne.
th the infinite extension of the
 his insistent accompaniment
ong beats of the piano treble,
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superior, because of its more sustained e
the manner in which the voice is more s
fewer notes) over the slower eighth-no
course of the song, this evokes that q
stretched across time and space, which is 
strophe, but of the song as a whole.

The song is directed at the final wish,
O wärst du da!” equating the beloved wi
stars. In both versions, Schubert breaks
rhythm here, interposing rests on the str



ary variation for its own sake

tself, and therefore also in the
s a progression, such that one
ance and in the composition,

nclusion. The most important
t of the composition as a whole.
mpleteness; it must convey a

ort, of having said what it must
 on the next movement or next
where before there had been constant motion. At the final “O wärst du
da!” this leads to the ultimate “suspension” of the voice over the bass
line in the second system of Figure 11.16, as it makes a dramatic
full-octave drop from D-flat to the D-flat below.

The momentary relenting of the insistent piano treble pattern at the
end of Figure 11.16, makes the voice hover as if suspended, with nothing
underneath it. The effect is only noticeable over the course of the song,
and thus requires both pianist and singer to perform each strophe with
a different degree of this sustained quality. It is barely noticeable in the
first strophe, where it is not particularly related to the poetry, nor in the
second. But meanwhile, the sense of suspension at the end of the first
and third strophes, each concluding with an incomplete verbal action
(“malt,” “bebt,” “schweigt”), impels the song to continue.

The passage with the rests becomes noticeable in the third strophe,
where “wenn alles schweigt” is a full dependent clause, and then is
sustained most obviously at “O wärst du da!” of the fourth strophe.

Once this progressive, changing emotional quality of suspension
across the time-passage of all four strophes is recognized as the concept
of the song, the quicker sixteenth-notes of the first version are revealed
to be far too choppy, breaking up the sustained quality. The later version,
of course, lengthens not only the notes of the repeated figure, but the rests
as well.

The repeated rising bass motif, which becomes the postlude, is a
variation on the theme of the final “O wärst du da!” Both that vocal
phrase and bass motif occur in dotted-quarter and eighth-note (usually
contrary) motion. In the discarded first setting, the sixteenth-notes which
double the keyboard’s treble line against that vocal-bass motif, tend to
break up that line. In the second setting, the eighth-note motion in the
right hand is in phase with that of the bass and vocal theme.

is Romantic and incorrect. Nor is arbitr
admissible.

Rather, in strophic form, in poetry i
Lied setting of the strophic poem, there i
is, in a sense, holding back in the perform
in order to bring the work to a proper co
thing in a composition is the unity of effec
Each subsection must have a sense of co
sense of being neither too long, nor too sh
say, and then becoming silent and bringing
composition.
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A related proof could be made from Beethoven’s “Six Variations
(Lied with Changes)” WoO 74. Beethoven’s theme ends in a similar
stretching of the voice over eighth-note motion in the piano on “O wärst
du da!” from which he crafts several bass and other accompaniment lines
in contrary motion, to which Schubert’s setting refers.

In Schubert’s strict strophic songs, the accompaniment must be
played differently each time. This does not mean, however, that Schubert
desired a Wagnerian “program music,” a mere imitation of the specific
imagery contained in the poem. In “Das Wandern,” modern pianists often
seek to imitate the water, the mill wheels, and the mill stones, but this
S C H I L L E



ition which is the composition
, the differences. So, it is rec-

 “almost the same as,” but not
s” and how these “not quites”
 to occupy our attention. From
ed to be slightly different from
eption of the compostion as a

l-performed Schubert strophic
, Romantic variation for color
ormance is used to make these
ate the rule. Yet in this degree
 in going from one strophe to
mes a very special quality of
presence of something ghostly
rception—a ghostly presence
s, a ghostly presence with a
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le. He associates that presence
ed for the metaphor, and that
ition. That is precisely what
in the compact strophic songs,
rms of composition: to portray
or the metaphor, this ghostly
 the end of a well-performed

   
FIGURE 11.18 Schubert, “Das Wandern” from Die Schöne Müllerin,
Op. 25, No. 1

This is the first of a 20-song cycle, and the verbal gerund “das Wandern”
is repeated precisely 20 times over the course of the five strophes, so that
monotonous execution would destroy not only the song but also the
audience’s attention to the entire cycle. Working from the vowels and
consonants of the poetry, it is seen that differentiated patterns emerge
which Schubert has exploited, and which allow us to form hypotheses
about how the five strophes may be varied.

The pattern of the syllables in the first strophe is longer (“Wandern,”
“Lust”), and may be sung and played legato. The consonants are more
prominent in the second strophe (“Vom Wasser . . . das hat nicht Rast”),
and in order to be enunciated properly, require a more marcato singing
and playing. Relative to the second strophe, the first does not have as
many double-“s” and harsh consonants, and the stressed /u/ of “Lust”
and “muß” in the first strophe is a deeper vowel which requires more time
to enunciate with the necessary pursing of the lips. The third strophe
returns to the legato style, and the fourth repeats the marcato style. The

It is not the sameness of the compos
throughout, but rather the slight variation
ognized that there is something which is
quite so, and the succession of “not quite
are integrated and ordered, is what ought
understanding how these things are order
one another, there arises a unifying conc
whole.

That is the particular genius of a wel
setting. It is not colored by wild, arbitrary
or effects; but rather, the apparatus of perf
very slight distinctions, which never viol
of variation, it is an underlying dynamic
the next, which at the conclusion beco
excitement, an excitement of being in the 
from the standpoint of ordinary sense pe
behind the ordering of sense perception
personality.

At the end, the listener recognizes the
a metaphor for the composition as a who
with the name of the composition, nam
metaphor is the concept of the compos
Schubert usually does. That is his genius 
and is also the same principle in other fo
the clear image of this face as a name f
presence, which becomes fully clear at
composition.
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fifth strophe is then properly situ
a singularity, which returns to the
but which must be sung and p
example, a new quality of piano.

All musical thought is essent
ordering, a process of developme
in the sense of a succession that 
lowing B, etc.). Rather, the order
development, itself is a unified c
a One; and that One is the essenc
 A N D  R E G I S T R A T I O N

ated as the “breakthrough” at the end,
 legato by virtue of the longer vowels,
layed in an entirely new voice—for

ially located in that kind of transfinite
nt which is not merely a development

we can map out (B following A, C fol-
ing of A, B, C, and D, as variations and
onception, an indivisible conception,
e of the idea of the composition.
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Theme and Variations
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It is certainly not enough to merely ornam
a few arabesques; on the contrary, the ob
the core of the theme, and out of it, to
however, violating the form of the theme

“[W]hen working on variations, I c
my contrapuntal studies on a given cantus
creative imagination remains on a firm
toward a clearly recognized, conscious 
arbitrariness. But only an acute, continu
capable of firmly laying that basis; only a
of never losing that goal from sight and a
and these two factors to a large degree d
art assumes that stamp of necessity wh
deeply compelling effect.

“In the variation form, that which is e
in the preservation of this essence within 
and sharpened, the will is steeled, and th
profound, in that it becomes accustomed 
idea.”

The theme and variations form there
requirement of the creation of a unit-tr
quirement that the transformation be en
aspect of the creative transformation be c
ordering of the universe as a whole. Class
by Plato in his Parmenides dialogue as the
to the One.  (See Chapter 9, pp. 152–53.)

The question is, how is this transfo
creative mind? How can it be demonstr
principle a principle which is lawful, by w

strumental Variations as Vocal Music

ahms’s assignments to Jenner,1 along with the simple strophic song,
cluded theme and variations as the related study task of the student
mposer. Brahms’s stress upon this aspect of musical composition,
gether with his emphasis on strophic song, makes clear that he un-
rstood theme and variations to be not only a compositional form, but
method of compositional thought which is deeply rooted in the
calization of Classical poetry. Theme and variations is therefore an
eal pedagogical route to the rigorous extension of the principles of bel
nto vocal polyphony into the realm of musical instruments. The form
liges the composer to remain firmly rooted within the vocalization and
etic ironies of the original “song” or theme, and restrains the composer

om becoming so intoxicated with the increased potential offered by
strumental music, that he yields to the temptation of throwing over-
ard the principles of bel canto polyphony, and leaps into the vast ocean
 arbitrariness which has come to be called “absolute music” or “pure
strumental music.”

At the same time, the theme and variations form is a rigorous exercise
 constructing a unit-transformation, comparable to the exercise rigor
volved in the composition of a canon or a simple strophic song. The
t of working out a rigorously ordered series of variations demands that
e composer take an entire poetic unit, in this case, the theme, inside
e mind completely, and transform that material again as a new
it-creation.

Jenner writes: “No form is so well-suited to teach the beginner how
 distinguish what is essential from what is inessential, to educate him
t of the Many? The theme and
trating the transfinite ordering
rmation.

 the process of composition.
 and the need to generate the
olution. That implies a notion
eating the solution, by the very
em and solution, respectively.
omposers to report upon the
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place, other than arbitrary re-arrangemen
variations is a unique method for demons
principle behind the Many-to-One transfo

This requires “problem-solving” in
There is the desired result, or problem,
precise means to achieve the result, the s
of lawfulness in taking the problem, and cr
attitude of viewing the process and probl
Thus it is common for great Classical c

__________
1 Gustav Jenner, Johannes Brahms als Mensch, Lehrer und Künstler: Studien und

Erlebnisse, Marburg an der Lahn: N.G. Elwert’sche Verlagsbuchhandlung, 1930. An
English-language translation by the Schiller Institute is in preparation.

2 Brahms’s use of the word “logical” here does not signify Aristotelian induc-
tive-deductive logic. Rather, he uses the term somewhat loosely, to denote rigorous
thought in conformity with Reason, or with what in the Bible is described as “the Word”
or in Greek “logos.”

to
in artistic, rigorously logical2 thought, to preserve his disciplined
imagination from arbitrary excesses, and to refine his sense for pure form.



pactness of the Lied. Indeed,
s on a given thematic material
exercise for composing a suc-
he composer has arrived at a
hat seems a very innocent little
ch has imbedded in it certain
iates a mere vocalization—as
 executed by Reichardt—from

hubert, et al. Conversely, those
erentia, reflect the knowledge,
 a polished theme and var-

 the bass line of his thematic
an the melody,’ [Brahms] said.
d under all circumstances; but
ry melodic line of the bass, the
 a definite physiognomy, and

ire character of a melody more
tself. Thus Brahms rigorously
, despite new turns of phrase,

character of the original course
s often in Brahms, the course
. . .

ment, must proceed from what
difference lies only in the far greater com
the working-out of a theme and variation
should be approached as a preparatory 
cessful Lied. That exercise completed, t
conception which can be compacted in w
piece of strophic song-writing, but whi
characteristic features of what different
recommended, for instance, by Goethe and
the far richer conception of Beethoven, Sc
small, sometimes exceedingly subtle diff
expressed in a more elaborate way, by
iations.

The Bass Voice in Variation

Brahms guided Jenner to focus first on
material: “ ‘The bass is more important th
Not that this bass line had to be preserve
through the complementary and explicato
melody of the upper voices first takes on
a variation of the bass can modify the ent
strongly than a variation of this melody i
insisted that the variation of the bass line
must not arbitrarily destroy the sense and 
of modulation—not even when, as occur
and the goal of the modulation is altered.

“Here, too, the variation, the develop__________
3 The fugue historically was based on the human vocal choir. It arose from the six-

experience of composing an entire work in the mind, and only afterwards,
writing it down. The actual work, of conceiving of the musical problem
and creating its solution, is done entirely within the mind. Frequently,
the composer will write down a unit of music for the audience’s sake,
as a scientific demonstration, as an ordered presentation, or a re-ordered
presentation, of the ordering principle by means of which the piece was
composed. For example, this was the guiding principle behind
Beethoven’s later works.

The fully developed theme and variations demands a concluding
fugal section. This requirement stems from the polyphonic nature of the
original thematic material, which consists not only of a melody, but of
a vocal bass line (see below). Over successive variations, the constraint
imposed by strict adherence to the bass line assists the mind in the effort
to comprehend the ordering principle employed. Yet at the point that the
composer has fully developed the two polyphonic lines simultaneously
with respect to each other, this constraint becomes an impediment to the
full presentation of the composition as a unit-transformation. The fugue’s
explicitly vocal choral polyphony3 enables the composer to now bring
the melody line and the bass line—or elements thereof—into their own
ordered succession, such that the two lines become transformed into a
single concept. The fugal section is then generally followed by a con-
cluding or coda section, which celebrates, in symbolic form, what has
been achieved.

In all its essentials, the exercise of composing a theme and variations
along with its concluding fugue, is identical to the process which the
composer must go through, with varying degrees of elaboration, in the
composition of the Lied, as discussed in the two preceding chapters. The
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 firmly established; otherwise

o straight at the target, without

ve all else, Brahms was con-
s did not find fault when I
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. But it is also certain that he
ade more restricted use of key
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is already given, if the whole is not to ta
trariness. ‘You must always keep your go
that is only possible when the bass line is
you’re floating in the air; and now let’s g
any diversions!’”

In order to maintain this unity abo
servative about changes in key: “Brahm
changed key in individual variations. Bo
variations also have a say in this matter
himself, along with Beethoven, always m

teenth-century Italian “canzona” (in French, “chanson;” set also by Thomas Morley as
“canzonettes” in English), from the Italian verb “cantare,” to sing. The canzone were
instrumental models of the Italian and French contrapuntal madrigals, vocal pieces with
three or more different voices. The early sixteenth-century canzone were based on simple
imitative series of entrances at the fifth.

Translated into organ music in Italy, the form was dubbed “fuga” from the Italian
verb “fugire” meaning to flee, and also “fleeting” or “transient” because of the extended
internal contrapuntal development of each voice which was then created. Each voice
consisted of a rapid series of particulars, which were transient, with the process remaining
primary. Other terms originally used to denote fugal writing were “caccia” (Italian),
“chasse” (French), and “catch” (English), denoting the “hunting” of one thematic
statement after another.
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changes, and that he considered the most rigorous and elevated form of
variation to be the Bach Chaconne.”4

FIGURE 12.1 J.S. Bach, “Chaconne” from Violin Partita No. 2 in D
minor, BWV 1004

Here Bach conceives of the widest possible type of variation on a simple
four-measure bass theme. The movement remains almost entirely within
D minor and D major. The bass voice is able to unify the broadest range
of variations.

The same constraint is followed in most Classical theme and vari-
ation forms. With the exception of concluding fugal or coda passages,
the key is usually restricted to the major and minor of the original key,
along with the respective relative minor. Some examples: Beethoven’s
early variations, such as that upon Paiseillo’s Nel cor non più mi sento
WoO 70, are all in the basic key of G, varied between major and minor.
Beethoven’s 15 Variations and Fugue on an Original Theme (“Eroica”
Variations), Op. 35, are all either in the initial key of E-flat major, or in

Bach’s Goldberg Variations and works o
as Handel had shown him that they compo
the bass line than even Brahms had don
intention to shift his compositions furthe

Study of the most elaborated variation
and Brahms, demonstrates that the bass li
individual singing voice with whose speci
is assumed to be familiar. The individual n
but the concept of one continuing human
Even in those cases when the bass line is tr
by a variety of intervals, it preserves it
distinguishing register shifts of the huma
istration of some other voice species is
secondary voice species superimposed upo
either from the poetry of the thematic sta
wind and stringed instruments) from the
istics of the particular instrument.

Keyboard Variations as Vocal P

Classical composers throughout the ages
board instruments to be replicas and ext
chorus. The oldest organ keyboards were 
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keyboard instruments generally follows
soprano voice. But the well-constructed
additional advantage of being flexible eno

. . .

&
b

4

3

œ .

j

œ
˙
˙

œ

œ ˙
œ .

j

œ

œ

œ ˙#

˙ œ

œ
œ

.
j

œ

œ
œ ˙

˙

œ
œ

œ
œ

œ
œ

œœ

œ
œ

œ#

œ

J

œ
œ

œ
œ

&
b

œ .

j

œ

˙
˙

œ

œ œ .

j

œ

˙
œ

œ ˙
˙#

œ

œ

œ
.

j

œ

œ
œ

˙
˙

œ

œ

j

œ .#

œ
.

œ
œ

œ .
œ

œ

œ j

œ
.

j

œ
.

j

œ
.j

œ
.

j

œ .

&
b

œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œb

œ

&
b

œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ

œ
œ

œ
œn

œ#
œ

œ
œ

œ
œn

œ#
œ

œ
œ

œ
œ#

œn
œ#

œ
œ

œ
œ

œ#

j
˚

œ

232 M A N U A L  

a few instances i
Variations and Fu
within either B-fla

Brahms told h

e Book II.) This “vocal trans-
akes variations for keyboard
r investigation.

__________
4 The chaconne w

dance—created in ord
florid vocalizations. To
the instrumental bass 
the chaconne, the bass
back to the same tonic
O N  T U N I N G  A N D  R E G I S T R A T I O N

n E-flat minor or the relative C minor. Brahms’s
gue on a Theme by Handel Op. 24 similarly remain
t major or B-flat minor.
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as originally a seventeenth-century vocal aria form—not a
er to allow bel canto singers to improvise freely with their highly
 create a coherent unit-concept within which the voice could work,

played a “ground bass,” in which it repeated a specific pattern. In
 pattern generally begins at the tonic, briefly falls, and then rises
 from which it began, as in Figure 12.1.
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FIGURE 12.2 J.S. Bach, Aria from Goldberg Variations, BWV 988

The treble voice of the aria shows the familiar poetic outlines of a
soprano-registered voice. The first couplet begins in the third register,
and ends in the first.

FIGURE 12.3 J.S. Bach, Aria from Goldberg Variations, BWV 988

Bach’s Goldberg Variations are a beautiful example of how a well-
conceived bass voice line can enable the composer to acheive a
remarkable degree of freedom in varying the soprano and other voices,
often almost beyond recognition, while preserving poetic unity over an
extended span of development. The Goldberg bass is in a passacaglia,5

FIGURE 12.4 J.S. Bach, Goldberg Var
Voice of First Two Coup

These first eight measures of the bass voi
of the aria, which consists of two stanza
second couplet begins the same way as
descending from E to D, it jumps up to A
precisely mirrors the notes of the second
transposed upwards by a fifth. The aria is
bass line, and each successive variation
variation. This is what allows Bach to s
tion’s development.
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and functions as a pedal point series (see F
passage entirely within the bass voice’s fi
unit-concept to the very short bass theme. 
coherence through the composition.

__________
5 The passacaglia was an aria form similar to th

throughout the aria, in this case, in a descending 
tonic an octave below, as in Figure 12.3. In the nin
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J.S. Bach, Goldberg Variations, BWV 988,
Variation 1

l line, sometimes over the same time frame, sometimes
ed or compressed time frame, is the basis for each vari-
n 1 achieves a free transformation of the soprano theme
rsion of the theme’s soprano register pattern) by a rig-

ance of the bass voice. The notes circled represent the
f the theme.

J.S. Bach, Various Canons Based on the First Eight
Bass Notes of the Preceding Aria, BWV 1087

FIGURE 12.7 Handel, Aria from Suite 

Handel, highly trained in composition for 
to compose a theme entirely based upon
voice. The bass line is a classic example 
central register, followed by a poetic 
ister—in this case, the human bass third
above middle C.

Handel also constructed the registr
coordination with the bass line, such tha
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FIGURE 12.8 Handel, Suite in B-flat M
Bass Line

œ
œ

œ
œ

œ#

œ

œ

œ
œ#

œ œ

œ
œ

œ
œ

œ
œ

œ

œ

œ
œ

œ
œ

œ

œ

œ
œ

œ œ
œ

œ
œ

œ#
œ

œ
œ

œ

œ
œ

œ
œ

œ

œ#

œ
œ

œ
œ#

œ
œ

œ
œ

œ
œ

œœ
œ

œ
œ

œ

J

œ

≈
J


œ

œ

œ

œ
œ

œ
œ

‰

œ
œ

œ

œ

œ

œ

œ
œ

œ œ
œ

œ
œ

œ
œ

œ
œ

‰

œ
œ

œ
œ

œ

œ

œ
œ#

œ œ

œ
œ

œn
œ

œ
œ

œ

œ
œ ≈

œ
œ

œ

œ

œ

œ
œ

œ
œ

œ

œ
œ

œ

œ
œ

œ

œ

œ
œ

J


œ

j

œ

?#

4
2

Œ

œ

.
.

œ

œ

œ

œ

œ

œ

œ

.
.

B2

Œ

.œ

œ

œ

.

œ
œ

œ
œ

œ
œ

œ

œ

.

.

œ
œ

œ
.

&

?

b

b

b

b

c

c

œ

µ

œ .
œ

œ
œ

œ
œ

œ
œ

œ

œ

œ

œ
œ

œ

œ

œ

œ

œ

‰
J

œ
œ

œ

µ

œ .
œ

œ
œ

œ
œ

œ
œ

œ

œ

œ
œ
œ

œ

œ
‰

J

œ
œ

œ

µ

œ

œ

œ

œ

œ
œ

&

?

b

b

b

b

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ

œ
œ

œ

œ

œ

œ
‰

J

œ
œ

.

.

.

.

œ
œ

µ

œ
.

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

œ
œ

‰
J

œ
œ

œ

µ

œ .

œ

œ

œ

œ

iple of varying the bass while
l voice, to allow freer variation
 are circled.

œ œ

œ
œ

œ

œ

œ

œ
Œ

.

.

N U A L  O N  T U N I N G  A N D  R E G I S T R A T I O N

h wrote a series of puzzle canons on the same eight notes, to
 instruction for students of composition. Handel, as did J.S. Bach, used the princ

maintaining it as a coherent human chora
of the treble. The notes of the bass voice

#4

œ

.

œ

œ

œœ.

Œ

œ

.

.
œ

œ
œ œ .

scio

?

b

b
c

œ

œ
œ

œ

œ

œ
‰

J

œ

.

.

œ

œ
œ

œ

œ

œ
‰

J

œ
œ



FIGURE 12.9

Brahms ado
Op. 24 piano
first variatio
especially in
turning the fi
transposition
variation.

This first

Fugue on a Theme by
n 12

ns, each variation consistently
esented in the original Handel
ere are in the manner of ironic
andel bass line.
ed of the bass and the soprano
er and lower keyboard voices.
per staff of the piano accom-
nd the bass, would say with a

infrequently, such a procedure
to speak, the unnaturalness of
agine how I could have arrived

     

&

?

b

b

b

b

c

c

&

?

b

b

b

b

.

œ

.

œ

‰

.
œ

   

œ#
œ

œ

œ
œn

œn

œ

œ
œ

œb

œ
œ

œ
œ

œ
œ

œ

œ
œ
œ

œ

œ
‰

J

œ

œ

œ
œn

œ

œb
œ œb

œ

œ
œn

œ

œ
œ

œ
œ

œ

œ œ

Œ

œb
œ

œ
œ

œ

Œ

?

.

.

.

.

Brahms, Variations and Fugue on a Theme by
Handel, Op. 24, Variation 1

pted Handel’s aria note-for-note as the basis of his own
 variations. His opening theme is identical to Handel’s. His
n demonstrates the principle of conducting his variations
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del’s Variation 3 (not shown), Brahms emphasized the shift

FIGURE 12.10 Brahms, Variations and 
Handel, Op. 24, Variatio
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so attentive t
cue from Han
in the Aria’s third measure to the third register by setting it a minor third
higher than the high G of the Aria, on a repeated high B-flat. He further
commented upon this by transposing the final thirty-second note flourish
an octave upward, creating a humorous echo in the third and fourth
registers.
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Thus, in his keyboard variations, Brahms also made remarkable use
of Handel’s human soprano registration in the treble.

FIGURE 12.11 Brahms, Variations and Fugue on a Theme by
Handel, Op. 24, Fugue

Following his extensive variations, which involve multiple voice
transpositions and much more beyond that, Brahms concludes by reas-
serting the choir of (in this case) four choral voices in a fugue. He chose
for his fugal subject a fusion of Handel’s original soprano treble theme,
and the inversion of the first three notes of Handel’s original bass line.
Because the theme fuses elements of the soprano and bass voices,
Brahms found it best to introduce the theme with a different voice, the
mezzosoprano. The statement begins in the mezzosoprano first register
and immediately rises into the second register. The second (soprano)
entrance begins at the fifth on F, sitting substantially in the soprano first
register, and its repeated imitation lies entirely in the soprano second
register.

No. 3; and his later elaborate “Diabelli
included purpose was to demonstrate the
variations.

Beethoven remarked that his 1802 “Er
a new style,” presenting the bass line befo
that the treble theme developing as a pred
he wrote, “as you have seen, begins wit
expands to two, three, and finally four pa
appears” (emphasis in original).6

Beethoven also created a new treatm
transfinite, relative to the bass line voice an
point originated in late Renaissance com
a sequence of held tones in the bass line, 
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Indeed, in all Classical music there i
pedal-point series which moves in a lawfu
of propagation from the notes of any ind
10.25). Beethoven sought to develop th
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feature of the development of the comp
point became a representation of all o
composition taken as a unit.
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ightforwardness of its C major
turn to a fuller appreciation of
heus” material.

 of Beethoven, edited by Elliot Forbes,
 pp. 320–1.
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Beethoven Variations

Beethoven’s variations, especially those composed from 1802 on, go to
great lengths to emphasize the bass line as crucial to defining the way in
which to develop variation. The most remarkable demonstrations of the
principle are Beethoven’s successive refinements of the “Prometheus”
theme spanning from The Creatures of Prometheus Op. 43, through his
subsequent “Eroica” Variations Op. 35, and concluding in his Symphony

In this section, we will first examine
“Diabelli” Variations, because of the stra
bass line and pedal point, and then will re
Beethoven’s earlier work on the “Promet

__________
6 In Alexander Wheelock Thayer, Thayer’s Life

Princeton, N.J.: Princeton University Press, 1964,



ps the best thing you can do for the
my lessons; and thus one of the first
for piano. I had based these variations

 a set of variations dwarfing in
y composed).
 does a composer choose his

ate variations? Brahms advised
by masters such as Beethoven,
ellent construction. Beethoven
. He chose themes by masters

as in the “Eroica” Variations.
 it was because he saw in it a
 a prior plan.7

thoven had been seeking very
asic issues on composition by
he key of C, and the humorous
rtant; still more important was
lay almost entirely in the bass

orm of a human soprano voice,
board bass range. This is seen
ich demands two voices, each
arp register shift. Viewing the
unit, Beethoven is making a

 octave, the basic metric of the
lves or tetrachords, C–F and

sol, do, sol, do” is meant to be
 humorous eighth-note figure

   
__________
7 Jenner reports: “ ‘Writing variations is perha

time being,’ Brahms told me right at the start of 
pieces I brought to him was a theme and variations 

The ‘Diabelli’ Variations

FIGURE 12.12 Beethoven/Diabelli, Theme from Thirty-three
Variations on a Waltz by Diabelli, Op. 120

shown here, and during 1819–23, created
scope all others submitted (and previousl

This touches upon the question: How
raw material, the theme upon which to cre
students to confine themselves to themes 
themes which could be relied upon for exc
did not simply accept subjects offered him
such as Mozart, or composed his own, 
When he did take up a common theme,
specific musical feature for which he had

In the case of the Diabelli theme, Bee
elemental material, with which to raise b
a certain method of writing the bass line. T
simplicity of Diabelli’s theme, were impo
the fact that the substance of this theme 
line of the keyboard.

The theme is in the surprising poetic f
transposed down two octaves, to the key
from the basic structure of the theme, wh
of which is divided by the soprano F-sh
extended composition in C major as a 
statement regarding the division of the C
universe, into its characteristic two ha
G–C.
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ng influence on an equal number of
s placed as a motto above each of the
py about this idea of mine, and told

hat nothing had come of it. He then
 variations, which could not help but
ut then, they also must say everything
ere much too free for his liking, for

eady in the selection of the theme, he
ot many themes which are suitable.’
ng one which he considered suitable,
hubert or elsewhere. As a model he
not study carefully enough.”
T H E M E

on a poem, whose four strophes had a determini
variation groups, in the sense that one strophe wa
four successive variation groups. Brahms was hap
me he had once carried out the same idea, but t
reproached me for the much too great number of
damage my idea. ‘The fewer variations, the better; b
which has to be said.’ My variations themselves w
he was very precise about this particular form. Alr
recommended extreme caution, ‘since there are n
And despite the fact that I had succeeded in findi
he still advised me rather to look for one in Sc
mentioned Beethoven’s variations, which I could 

In 1819, the publisher Anton Diabelli presented this theme to a number
of composers, requesting the composition of variations on it for a col-
lection. Beethoven took up the original theme, the first half of which is
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rty-three Variations on a
20, Bass Line
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of the third measure entering into the lower register, representing the
lower half of the C major scale. When the theme is transposed down to
G in the fifth measure, it is transformed, relative to the constant F-sharp
register shift, such that the off-beat now lies in the lower register. Such
a soprano “great bass” has been in use since the Renaissance.8

Diabelli’s theme, as with any good one, is itself a simple unit-
transformation, broadly, from C to G (shown) and back to C (not shown).
The transformation occurs via a singular twist in the third line in Figure
12.12, the off-beat half-step contrary motion from B-flat to A in the bass,
and E–F, and F-sharp–G in the treble, creating brief motion to the fourth,
F. When repeated in measure 25 (not shown) at the high E to F, it leads
to the only third-register passage of the waltz, and the humorous return
to C major.

FIGURE 12.13 Beethoven/Diabelli, Thi
Waltz by Diabelli, Op. 1
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The chief reason why Beethoven chose 
clear pedal-point series, based on the mo
in which that worked with the bass line as

__________
8 The use of soprano registers in the bass line goes back to the Renaissance “great

bass,” a bass instrument set below the human bass range. Renaissance winds, for example,
were built in six-piece choirs, or “chests of voices,” four in order to double the human
choir of soprano, alto, tenor, and bass, plus two more: the sopranino, pitched a fourth to
an octave above the human soprano, and the great bass, pitched a fourth to an octave
below the human bass. The latter instrument often had an F-sharp register shift.
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generates a second singularity,
igh third and fourth registers,
bars C is re-asserted, but in a
lling to C from G, not from C

waltz as frivolous, but returned
the true pedal point, the true
re composition, had been made
lf. It can be seen immediately

minantly C in the bass, that the
ly G in the bass, and so on. It
ys the case, and is not easy to
posing such a theme in his
n publishing his 1802 “Eroica”

Variations—especially Beet-
hich he introduced a slightly

 I and II—go beyond the scope
Diabelli” Variations are a per-

hich Beethoven worked up in
 minor, WoO 80. In this work,
/C minor “royal theme” which
ach, Mozart, and many others

theme into an eight measures,
d without repeat, which causes
 passacaglia, thereby further
.

B must be superseded, and the composer 
here the shift of the keyboard in to the h
and produces passage C, in whose final 
new way, as a small joke, this time by fa
to G.

Beethoven at first rejected Diabelli’s 
to it, because here is a piece in which 
transfinite process of the entire 32-measu
to serve as the explicit bass voice line itse
that the C pedal-point phrases have predo
G pedal-point phrases have predominant
must be pointed out that this is not alwa
handle. Beethoven was proud of com
Creatures of Prometheus, as he noted whe
Variations on it.10

The full breadth of the “Diabelli” 
hoven’s second phase of work on it, in w
altered bass pedal-point line in Variations
of the first volume of this manual. The “
fected reflection of the same conception w
1808 in a study piece, 32 Variations in C
Beethoven directly references the C major
inspired the most profound work of J.S. B
(see below, p. 242f.). He condenses the 
and each eight-measure variation is playe
the work to take on the character of a
focusing attention to the bass pedal point

__________
9 In identifying pedal-point series, it must be remembered that every Classical

composition must first and foremost be thought of as a process of unit-transformation.

as the occasion to hammer, with much irony, on the role of the pedal point
as a driver in musical development. The implicit pedal-point series
shown here may be sung while the waltz is played, in order to verify that
it is representative of an underlying process more profound than “all of
the notes.”9

This pedal point is demonstrably a transfinite series to Diabelli’s
waltz as a whole, a musical example of the process already referred to
as an “A→B→C transformation” (see Chapter 9 and Figures 11.4–11.5).
The thematic statement A (here, the opening theme revolving around
C), is followed by a development B (the central passage largely around
G), followed by a closing passage C (the last bars returning to C), which
is either an apparent restatement of theme A, or something entirely new.
In Diabelli’s waltz, between passages A and B, and B and C, there are
two singularities.

In such a transfinite process, the axiomatic “rules” or obvious fea-
tures of the first system A, are questioned or broken up as a fixed idea.
Here the theme, system A (do, sol, do, sol . . .) as a fixed repetition of
C, breaks down as a repetition. The composer intervenes by generating
a singularity (the humorous sforzando eighth-note figure in measure 4
of Figure 12.12), which shows that repetition of theme A is “not all there
is to music.” He creates system B, a relative shift to movement around
G, generically a new process with new rules, at a higher level than the
previous system A. This new system holds up to experiment and com-
positional variation more broadly, but is then shown to be similarly “not
the last word” and to require transformation by new musical experiment.
The singular half-step passage briefly referencing F is an example of such
an experiment within the overall development around G. Finally, system
 A N D V A R I A T I O N S 239

tion

here Diabelli’s waltz, is anal-
e’s “Nähe des Geliebten.” As
rom it a single new song, so
ceives a single unified work of

ven requested that the first engraving
fact that his “Eroica” Variations were
rometheus ballet.
T H E M E

Pedal Point in Unit-Transforma

In the variations form, the given theme, 
ogous to the given poem, such as Goeth
Schubert grasps the poem and creates f
Beethoven, working from the theme, con
__________

10 According to Thayer (op. cit., p. 321), Beetho
his Op. 35 variations make special mention of the 
taken from his own theme from his Creatures of P

The role of pedal point is only properly understood as a vehicle for that transfor-
mation.

The student is cautioned to avoid the common error of confusing Beethoven’s
concept of pedal point, with the deductive-inductive structural approach introduced by
Heinrich Schenker’s Urlinie concept (Der freie Satz, Vienna: Universal Edition, 1956).
Although Schenker’s approach can yield useful insights into the construction of a
Classical composition—especially in the so-called “foreground” and “middle
ground”—the rote insistence on formal unity of the composition as embodied in the
Urlinie misguides the student away from the actual unity of the unit-transformation, and
down the sterile pathway of deductive-inductive reasoning. The actual unity of the
composition is represented not as formal structure, but as a single moment of musical-
creative problem-solving, or an ordered series of such moments.



Variations on a Waltz by
tion III, Bass Line
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art. From this single concept of transformation, the composer decides
how the pedal-point series of any variation shall progress.

This does not mean “composing off” Variations I, II, etc. in
numerical succession, just as Schubert never “composed off” the stanzas
of a strophic song in performance order (see Chapter 11). Frequently a
great composer, having conceived of the transformation he wishes to
make, will work backwards. Given the opening theme, he will next
sketch the ending which he wishes the unified work to create. He will
then solve the geometrical problem so constructed, by sketching out the
central development section to fit the overall necessity, frequently
modifying details and entire passages to conform to the overriding
demands of the unit-transformation.

Looking at Op. 120 as a whole, Beethoven saw it as an A→B→C
transformation of the bass pedal point, in three broad divisions. Set A is
the set made up of the theme and the initial variations with the same
C–G pedal-point series. Set B is the next set of variations, whose
pedal-point series vary ever more widely from the original. Set C is the
final variations, which break into a new form, the fugue, with a new class
of pedal point. Most unusual for the variation form, the final fugue
Variation XXXII is a double fugue in E-flat major, far removed from the
basic C major. After a remarkably free transition passage to an adagio,
modulating widely, even to E major, there follows a coda, the final
Variation XXXIII, an innocuous minuet in C major.

In the transition to the final variation lies the outline of Beethoven’s
single concept for Op. 120. It is a demonstration of how much one
sovereign human mind can create, from the most basic law of music, i.e.,
that a simple theme in the universal soprano voice, in the key of C, is
divided in half by the fixed F-sharp register shift. Diabelli’s waltz
presents a theme entirely in the soprano second register spanning the

FIGURE 12.14 Beethoven, Thirty-three 
Diabelli, Op. 120, Varia
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upper half of the C major scale. Beethoven transposes the theme to the
other voices of the keyboard, each voice in its second register, and then
into the higher and lower registers of each voice, and in all four voices
of the keyboard choir into a dozen other keys.

How does that same drop of a fourth behave when taken through four
human choral voices, soprano, mezzosoprano, tenor, and bass, in all keys
of the 24-key well-tempered system? In each key, the fixed set of human
register shifts will divide each key differently, uniquely, and in a
knowable relation to the C scale.

During the first set of variations (with the 
I and II, as noted above), Beethoven ho
pedal-point sequence (except for slight pr
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demonstrating how the underlying m
maintained coherently. Variations II
identical bass pedal-point sequence f
Variation III above.

FIGURE 12.15 Beethoven, Thirty-thr
Diabelli, Op. 120, Va
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to new voices and new registers. In the
Diabelli’s bass, to the highest treble vo
second register from C to G. In the seco
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falling from G to C. As soon as this is do
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appears inverted in the bass, rising fro
down to the first register of Diabelli’s 
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ee Variations on a Waltz by
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, although still in C, is transposed
 opening bar it is transposed from
ice, but remains a soprano in the
nd voice, the theme is transposed
ing the lower half of the scale,
ne, it effects a change in register,
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FIGURE 12.16 Beethoven, Thirty-three 
Diabelli, Op. 120, Varia
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 all this creative work while
 original pedal-point series. In
time to C minor, but in such a
s remains exactly the same as
 he accents the constant pedal

notes.
hoven has created a new set B
ies vary ever more widely from
tching of the bass pedal-point
y many times the number of
T H E M E

points out that in fact he is managing
remaining more or less within Diabelli’s
Variation IX he changes key for the first 
way that the basic C–G pedal-point serie
it was in the C major theme. In Variation X
point by writing out explicit pedal-point 

By Variation XIII (not shown), Beet
of variations, those whose pedal-point ser
that of Diabelli’s bass theme. Each stre
framework, yields the power to multipl
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FIGURE 12.17
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Variations on a Waltz by
tion XXII
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 all the keyboard voices. In Variation XIII Beethoven
hat a change to the relative A minor can result in a rel-
ve change in the pedal-point series.

Beethoven, Thirty-three Variations on a Waltz by
Diabelli, Op. 120, Variation XXII

II, Beethoven makes a singular intervention into the bass
int. In the variation’s first half, he develops the familiar
voice motion, simultaneously in all four voices of the
downward, and then in an upward inversion, moving by
n up to the high G above the staff.
ds the audience, in the midst of all Beethoven’s inven-
art already made the theme famous back in 1785, with
or the servant Leporello which opens his opera Don
o referencing a familiar vocal air to create the laughter
, he underscores yet again the primacy of the singing
ation. To underline that his bass voice is his theme,
s it in parallel voices in four octaves. Mozart had the
llo repeat a simple descending fourth, to echo his repeated

FIGURE 12.18 Beethoven, Thirty-three 
Diabelli, Op. 120, Varia
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pedal-point series. This development is al
audience remembers Mozart’s bass bu
inventiveness. Beethoven’s sudden pianis
thinking such as that of Leporello.
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poses the soprano second-register theme 
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Beethoven set
buffoon Lepore
complaints about life. Beethoven’s citation of Mozart reminds the
audience that while Diabelli’s original descending fourth was in a single
register voice, just as Leporello repeats a fixed idea, the creative com-
poser can make much more of it.

explosion in Mozart’s creative developm
with his intensive working-through of th
the Well-Tempered Clavier and the 17
probably also including the Mass in B Min
in the attainment of a new “bel canto po
“across” the constituent voices. His fugue
period through 1785 all reveal his strenuo
polyphony of J.S. Bach with the “monoph
which surrounded him during his earlier
assisted in this breakthrough by his me



ystem B, characterized by ever
es rise to an increasing number
s the E-flat and A-flat.

Variations on a Waltz by
tion XXIV (Fughetta)

ven creates a new system C,
ues. Fugue is the only form
ng he has created, each voice
 The new form also allows yet
oint series to distant keys, the

etailed discussion of his late

   

œ#

œ
œ

œ
œ

œn
œ

œ
œ

œ#

œ
œ

œ
œ

œ
œ

œ
œn

œ
œ

œ
œ

Œ

œ

œ

œ
œ

œ
œ

J

œ
œ

J

œ#

œ
œ

œ
œ

œ
œ œb

˙
œ

œ

œ

œ
œ

œ
œ

œ
.

œn
œ

œ

j

œ
œ

.

œ .
˙#
__________

Haydn, who in the immediately preceding years had been working along
precisely the same lines, following the lead of J.S. Bach’s son Carl
Philipp Emanuel (1714–88), in perfecting the string quartet as a single
polyphonic voice, and the “sonata” as its most efficient form of
development.

The literature of Bach, Mozart, Beethoven, Schubert, Chopin, and
others in the “C minor series” is a scientific study of the musical space
of C minor-major as the prototypical working of the universe.11

Compositions in the “C minor series” add to the standard geometrical
focus upon the soprano F-sharp shift, a special focus on the E-flat–
E-natural shift of the mezzosoprano, for which there was little literature
before Bach developed it (see Chapter 4). It is the introduction of E-flat,
of course, which changes the C major triad to C minor, and E-flat, B-flat,
and A-flat are necessary for the full C minor scale. The mezzosoprano
voice allows the creation of a new registral voice right at the transition
between C minor and C major (Figure 4.3). Note also that the human
bass voice’s first-to-second register shift occurs between G and A-flat
(Figure 2.7), a shift which often leads to modulation into C minor. Both
C minor and C major are considered simultaneously, as indicated by the
frequent use of the progression E-flat–E-natural–F-natural–F-sharp,
which reflects the intersection of both keys but is fully available only in
C minor.12

Whereas Diabelli’s theme is restricted to a quick reference to the
soprano F-sharp shift, Beethoven immediately cites the C minor/major
idea in Variation I (not shown), by introducing E-flat and A-flat,
harbingers of C minor which are absent in Diabelli’s original theme. In
other early variations, he introduces the E-flat–E-natural mezzosoprano
shift. The characteristic C minor/major progression E-flat–E-natural–
F-natural–F-sharp develops with Variations VIII and IX.

Thus, Beethoven demonstrates that s
broader shifts in the pedal-point series, giv
of vocal contrapuntal singularities such a

FIGURE 12.19 Beethoven, Thirty-three 
Diabelli, Op. 120, Varia

Beginning with Variation XXIV, Beetho
characterized by not one, but many fug
appropriate for the level of distinct voici
with its own fully developed registration.
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lume; but it is noteworthy that
most rigorous test yet invented
n one singing voice, and then
ers, and other keys.
subject which is a variation, in
escending-fourth theme. Each
es, of the four human choral
nd bass. Each of these voices
 utilizing the different human
 tenor, E-natural for mezzo-
T H E M E

11 The soprano F–F-sharp register shift, and the mezzosoprano E–flat-E-natural
register shift, are elementary singularities in the harmonic ordering of the universe as
a whole, and are determined in first approximation by the 180-degree and 90-degree
rotations of the self-similar C major conical spiral. See Chapters 1 and 2 passim, espe-
cially Figures 1.8 and 2.8.

In addition to the examples cited, the following compositions are explicitly based
on the same “C minor series” material: Mozart, “Dissonant” Quartet, K. 465; Beethoven,
Sonata for Piano, Op. 13 (“Pathétique”), Sonata for Violin and Piano, Op. 30, No. 2,
and Sonata for Piano, Op. 111; Chopin, Sonata for Piano, Op. 4; and Schubert, Sonata
for Piano, D. 958.

12 Lyndon H. LaRouche, Jr., “Beethoven as a Physical Scientist,” Executive
Intelligence Review, Vol. 16, No. 22, May 26, 1989, pp. 16–21.

concepts is not within the scope of this vo
a fugue, especially a double fugue, is the 
for how a theme behaves when begun i
transposed into other voices, other regist

For each fugue, Beethoven creates a 
four-part vocal polyphony, of the basic d
fugue begins with four separate entranc
voices: soprano, mezzosoprano, tenor, a
must be considered, in the keyboard, as
register shifts: F-sharp for soprano and
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FIGURE 12.20 Beethoven, Thirty-three 
Diabelli, Op. 120, Varia
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C minor/major—d
long largo Variat
chromatic C scales based on the C minor series progression, which
Beethoven ends unexpectedly in E-flat major, the key of the following
grand double fugue.

register shift, if a theme which is uni-reg
series of keys, the relationship of tho
onstrated—by the standards of the huma

The fugue subject enters first as sop
flat as well as C, the descending fourth 
soprano register—here, the space from 
soprano’s second register. Each of the fo
subject and countersubject differently.

The countersubject is not uni-registra
in the tenor voice with a singularity at the
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dly touches on C in his moving
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nd is an inversion of, the bass
 last measures of Figure 12.21,
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r the E-flat pedal point, instead
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 to either C minor or C major.
e ambiguity as to the direction
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e key of E-flat, but as contrary
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ever use of that mezzosoprano
XII (Figures 12.17 and 12.18).
a, but all of Mozart’s works in
no register shift from E-flat to
nal fermata on an entirely new

       
The first subject returns in measure 6 at the bass entrance from B-flat
downward to E-flat, a shift from the bass second to first register. The
countersubject’s second entrance is remarkable, since according to
standard fugal “logic,” this voice ought to be a mezzosoprano. Instead,
in measure 8 the mezzosoprano voice drops out (see rests), and
Beethoven takes up the countersubject once again in the tenor voice, this
time placing the first note in the tenor second register and the following
notes in the first register.

FIGURE 12.21 Beethoven, Thirty-three Variations on a Waltz by
Diabelli, Op. 120, Variation XXXII (Fugue)

After carrying this thematic idea through a half-dozen keys within the
opening 30 measures, Beethoven finally reasserts the original Diabelli
theme’s bass pedal point here, by falling from G to a low repeated C in
the basso profondo range. Following a repeat of the theme in the C–G
interval in every imaginable octave, he returns firmly to E-flat major, and
repetitively so.

FIGURE 12.22 Beethoven, Thirty-three Variations on a Waltz by
Diabelli, Op. 120, Variation XXXII (Fugue)
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The double fugue 
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lear relationships, such that—
the sum of all the keys utilized
in key as it acts throughout the
ven the main key, to remain
t means of expression, is part

d freedom of Brahms’s creative
nctively sure sense of the unity
only under constraint that man
tion here.”
hristian Körner, “In respect to

at the individual be limited, in
 limitation of the individual at

, i.e., if it set this limit itself,
uty is through itself subdued

     
FIGURE 12.23 Beethoven, Thirty-three Variations on a Waltz by
Diabelli, Op. 120, Variation XXXIII

Beethoven finally rises to the soprano fourth-register high C in this last
variation, which has a special kind of humor. After such complexity, to
return to an obvious idea in C, which becomes almost trite when per-
formed poorly, creates a coda, a summation of the entire development
of all 33 variations. Beethoven makes his point unmistakeable, by con-
tinuing his repetition of the original descending C–G pattern here, in all
the possible voices of the keyboard, from the lowest to highest.

Thus we have a refutation of the standard music textbook equation
of Beethoven’s power of extensive modulation, with the Romantic “free”
modulation of Richard Wagner and his school. For Beethoven and his
students through Brahms, there is a hypothesis, a unit-conception of
scientific transformation, behind all modulation, whereas Wagner and
his assorted heirs such as Richard Strauss, Igor Stravinsky, and Arnold
Schoenberg, stand in violation of Beethoven’s basic principles, in their

keys must be preserved by establishing c
if I may be permitted to put it this way—
in the piece appear as an image of the ma
piece. The fact that allowing a key, e
indefinite can nevertheless be an excellen
and parcel of this discipline. . . . The gran
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of modulation; and the assertion that it is 
can be truly free, finds a beautiful applica

As Friedrich Schiller told his friend C
any great composition, it is necessary th
order to let the whole take effect. If this
the same time be an effect of its freedom
then the composition is beautiful. Bea
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romatic half-step and other modulation may be ta
ut regard for science, art, and beauty.
, modulation in music always proceeds as the serv
 primacy of the natural laws of the singing voice 
on. Gustav Jenner’s description of Brahms’s conc
plies here: “Here [in modulation] Brahms deman
ept most tightly in hand, and that the utmost consiste
en in the disposition of a very long song contain
tained secondary passages, the basic key must alw
d at the outset, and its dominance over all subsid

n Schiller und Körner, ed. Klaus L.
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 Washington, D.C.: Schiller Institute,
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__________
13 Schiller to Körner, in: Briefwechsel zwische

Berghahn, Munich, 1973, p. 187. See also Frie
Beautiful,” in: Schiller—Poet of Freedom, Vol. II,
1988, p. 514.
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Beethoven’s ‘Prometheus’ Variations

Beethoven’s successive treatments of the thematic material first pre-
sented as the final section of his ballet The Creatures of Prometheus,
Op. 43, are useful for demonstrating a full-fledged exercise in what the
composer must put himself through in order to prepare for the com-
position of even the simplest strophic Lied. The “Prometheus” theme
extends from his original rondo treatment in the ballet, through the 15
Variations and Fugue, Op. 35, and finally the “Eroica” Symphony No.
3 in E-flat Major, Op. 55.

Beethoven’s work on this material marks a tremendous leap in his
creative powers during the years 1801–3. In the course of his work on
pedal-point variation, he began to work from a conception of registral
singularity which went beyond the shifting of particular voices from one
register to the next in the space of a half-step, toward a more complex
concept of an area of dense singularities represented by a confluence or
apposition of register shifts of two or more different voice species.

FIGURE 12.24 Beethoven, Comparison of “Mir ist so wunderbar”
Canon from Fidelio, with Opening of Symphony
No. 3

so wunderbar” and the opening melody
symphony.

For our purposes here, we will cons
entirely from the standpoint of vocal polyp
will leave out of consideration the specia
musical instruments (see Book II).

FIGURE 12.25 Beethoven, The Creatur
Finale

Let us first examine the “Prometheus” th
in The Creatures of Prometheus. The mel
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Taken as a poem, and disregarding t

Fidelio (Marzelline)

&

#

8

6

Mir

J

œ

ist

J

œ ‰

so

J

œ

wun -

J

œ ‰

der -

j

œ

bar,

œ
‰ Œ

es

J

œ

engt

J

œ ‰

das

j

œ

Herz

j

œ

‰

mir

j

œ

ein;

œ

&
b

b

b
4

2

J

œ
œ .

J

œ
œ

.

&
b

b

b
J

œ
œ œ œ .

J

œ
œ

&
b

b

b
.
.

œ
œn

œ
œ

œ
œ

œ
œ

œb
œ

.
œb

.
œ

.
œ

&
b

b

b
J

œn
œ .

J

œ
œ

.

J

œ

 A N D V A R I A T I O N S 247

 each line four measures long.
rano second and third register
d line remains almost entirely
aracteristic triple stress on the
e third line doubles the motion

re, but also in the triple stress,
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nd rising sixteenth-note figure.
ase with the concluding three
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Although this series of compositions is for musical instruments and not
for the human singing voice, they are firmly grounded upon the principles
of bel canto singing; indeed, Beethoven’s sketchbooks from the year
1803 show that his work on the “Eroica” Symphony proceeded simul-
taneously with his preliminary work on his opera Leonore, as can be seen,
for example, in the striking poetic similarity between the canon “Mir ist

treated as a single four-line strophe, with
The first line alternates between the sop
with an iambic motion, whereas the secon
in the third register, and introduces the ch
three high B-flats. Following the repeat, th
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humor to banality. Beethoven, in a way which was typical of him, “re-
solved” the problem with an ironic “joke,” the A-flat held with a fermata,
which, along with its B-flat pedal point, seems to bear the entire weight
of the musical idea, as the “punch line” does for a well-prepared joke.
But the melody is only complete with the last line, in which the previous
A-flat moves to A-natural and then to B-flat, after which it resolves by
descending back into the first register on the final E-flat, in motion similar
to the opening line.

The theme melody suggests several potential voice types. Certain
features of the poem seem to be expressed well as register shifts in the
soprano voice: the contrast between the first and second poetic line, and
the broad distinction between the tonic E-flat in the second register and
the triple stresses on B-flat and A-flat. However, the soprano’s register
shifts seem to play no role in the crucial turning point of the melody, in
that there is no soprano register shift in the area of B-flat and A-flat
around which the entire melody revolves. Perhaps the musical idea would
be better expressed by some other voice species.

That question leads us to consider the major shift of emphasis which
Beethoven made when he reworked the “Prometheus” material for
variations and fugue.

FIGURE 12.26 Beethoven, The Creatures of Prometheus, Op. 43,
Finale

FIGURE 12.27 Beethoven, 15 Variation
Introduction
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In the ballet, the theme is treated in rondo form, with variation on the
melody alone. The first variation, for instance, is merely a simple
downward inversion of the ascending sixteenth-note figure in the third
line of the original melody.14

__________
14 The passage also highlights the comic element in the “Prometheus” theme as

presented in the original ballet, supplied by a dialogue between the string choir, and the
clarinet and flute choir, in which the clarinet voice predominates, especially in its rich
first register, as shown in the passage cited here. The clarinet, with its characteristic
A-flat–A-natural first-to-second register shift, is featured in this dialogue, instead of the
less comic double reeds.

This bass line presents a different se
overlap, but also partially conflict with th
line, with its four half-notes, not only p
octave relationship, but also, with its fou
for a progressive acceleration of motion in
quarter-notes E-flat–D–E-flat (reflected in
line), followed by the eighth-note motion
forces the melody’s “joke,” but also re
course of the piece as the implicit prim
composition.
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FIGURE 12.28 Beethoven, 15
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FIGURE 12.29 Beethoven, 15 Variation
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FIGURE 12.30 Beethoven, 15 Variations 
Introduction
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G—a kind of doubly-connected register sh
the same relationship is to point out the th
as Beethoven unfolds them over the cour
level of pedal point presented is the bas
12.27. But already implicit in the repeate
pedal point which extends throughout th
respective variations.
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.32 Beethoven, 15 Variations and Fugue, Op. 35,
Variation IX

n makes this explicit in Variation IX, in which the notes of the
ass line become grace notes.

.33 Beethoven, 15 Variations and Fugue, Op. 35,
Variation XIII

FIGURE 12.34 Beethoven, 15 Variation
Variation XV

The A-natural is then re-introduced in t
Variation XV.
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FIGURE 12.35 Beethoven, 15 Variation
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FIGURE 12.37 Beethoven, 15 Variations and Fugue, Op. 35, Finale

The fugue has three voices: soprano, mezzosoprano, and baritone. The
mezzosoprano enters with the the first three notes of the pedal point,
followed by a descending sixteenth-note figure which is the precise
inversion of the ascending sixteenth-note figure of the melody (see Figure
12.25).

Note that whereas the original sixteenth-note passage ends on A-flat,
the inverted passage incorporated into the fugue subject is so arranged
that its final weight falls on A-natural. Thus, the opening statement of
the fugue provides a “resolution” to the A-flat–A-natural dissonance
discussed above. Some measures later, a resolution likewise begins to
emerge for the overall tension between the rising baritone line against
the descending bass line as discussed above.

FIGURE 12.38 Beethoven, 15 Variations and Fugue, Op. 35, Finale

FIGURE 12.39 Beethoven, 15 Variation
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Although the fugue formally has three parts, there is suc
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 12.40 Beethoven, 15 Variations and Fugue, Op. 35, Finale

tablishes the basis for the next entrance of the fugal subject, in
rano voice, which marks area of greatest creative “problem-
” in the entire composition. Not only the A-flat, but also the
 fourth-register D—the highest note reached by any statement
ugal subject proper—begins an additional shift in the way the

ears the original melodic statement: Namely, instead of the poetic
alling on the first and third measures of the original bass line (see
12.25), such that in the melody line one implicitly hears the
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 12.41 Beethoven, 15 Variations and Fugue, Op. 35, Finale

FIGURE 12.42 Beethoven, 15 Variation
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FIGURE 12.49 Beethoven, Symphon
(Fourth Movement)
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FIGURE 12.55
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FIGURE 12.60 Beethoven, Symphony No. 3 (“Eroica”), Fin
(Fourth Movement)
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