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INTRODUCTION

Mostly during the post Hellenistic Roman period, a group of writers suggested
proposals for the particular musical scale that defines the “music of the spheres.” They
attributed the whole concept to Pythagoras, following Plato and Aristotle who also made
the association with Pythagoreans. The majority of the ancient writers present their work
in a vague manner, giving general indications but not ever specifying the monochord
numbers. Some of the writers evidently know very little about musical tuning or
monochord arithmetic. Others, such as Ptolemy, are tuning experts. When a writer does
give some actual numbers, they form valuable clues to the intended division. This paper
is a piece of speculative detective work, trying to eke out what particular harmonies are
implied by the writers.

During the latter 1980°s I accumulated a collection of diagrams (here numbered as
Figure 1 to Figure 37) relating to this issue. The heart of these diagrams sits in Figures
28 to 33. Here I have assembled the historical assignments of planets to scales. Figure 34
is a special, summing-up diagram that puts the historical evidence within a wider context
of possibilities. These diagrams are surrounded by what I will call ‘Auxiliary Diagrams’
that concern related issues—aspects of ancient Greek tuning theory, monochord
arithmetic, and other topics. Most of these diagrams will get only brief comments, since I
have already explained them elsewhere. This whole paper can be approached as an
appendix to my two previous essays—on the tetrachord (Homage to Ptolemy) and on
Canonics (The Laws of Harmonics). Whenever something cropped up relating to planets
and monochords, I threw it into a separate folder. Now I'm finally writing the
accompanying text.

The diagrams were not originally generated in any fixed or particular order.
Nevertheless, I intend to make my commentaries on the diagrams more or less in the




given sequence, with various cross-references. However, before beginning with my
commentaries, I need to set the stage and clear up a few conceptual muddles.

DISCLAIMER

I want to make it clear from the start that this paper is nof an effort to support or
reassemble the old concept of the “harmony of the spheres.’ As far as I'm concerned, the
notion died with the death of geocentric astronomy and the 17" century rise of modern
observational astronomy. Before that time many people rather blindly believed in it as a
quasi-religious ideology closely related to astrology. Let us not pretend that it has some
factual basis.

Moreover, this paper does not concern itself with or support the various modern
efforts to redefine and reconstitute the concept. Such speculations are ongoing among a
small circle, often related to various schemes to remake Pythagoras. I refer, for example,
to 17" century Kepler’s Planetary Music based on his inscri bed polygons (crude fit) and
his elliptically generated glissandi. Another example is the 18™ century Titius-Bode
‘Law’ that achieves only a mediocre fit. The same can be said for the 20" century
researcher Goldschmidt and his nodes of crystal growth. Since the Renaissance various
occultists, neo-hermeticists like 17" century Robert Fludd, astrologers, Rosicrucians,
Theosophists (Blavastsky), Anthroposophists (Steiner), esoteric circles like Gurdjieff,
yoga theorists, New Agers, and more have professed some variant scheme where planets
constitute a musical (generally scalar) order. However, without exception, all must admit
only to an ‘idealistic’ search for norms that never quite match up to the real phenomenal
world. People want to find a familiar harmony in the planets, but the reality is rather one
of considerable complexity.

Instead, this paper discusses only the ancient Greek-Roman schemes of the
planetary harmony. Inevitably, these proposals lie close to their contemporary music
cultures. The majority of the writers imagined the harmony as a useable scale made up of
two tetrachords within approximately an octave space. We cannot appreciate their
perspectives without some grounding in tetrachord theory and monochords, since
monochords formed the overwhelmingly dominant means by which the ancients explored
and expressed musical tunings. The question always comes down to this: which
monochord division is intended?

THE OLD GEOCENTRIC COSMOLOGY

According to long-standing ancient belief, the Earth rests immovable at the center
of the cosmos. Around it spins eight concentric circular orbits or spheres that bear the
various planets. These planets wheel around the earth, each in its own cycle. The cosmos
is imagined to be finite in size, like an egg or an onion. Each sphere is visualized as a
solid invisible crystal-like shell, harder than adamant yet more translucent than air. The
outermost shell holds the fixed pattern of the stars—the Stellar Realm. It spins around the
Earth from east to west (assuming a northern hemispherical perspective) every twenty-
four hours, carrying with it the entire planetary system in its grip. Within this outer




bounding framework the ‘wandering stars’ including the Sun and Moon revolve more
slowly in the opposite direction, inching their way around the zodiacal belt from west to
east. Some move very quickly with relation to the stars, for example the Moon that
completes its zodiacal circuit in about twenty-nine and a half days. Other planets move
more slowly, notably Saturn, which takes roughly twenty-nine and a half years to go
around the loop.

Each planet has its own independent orbital period and from this information the
ancients speculated over the correct order of the shells. The most dominant sequence
goes: Moon, Mercury, Venus, Sun, Mars, Jupiter, Saturn, Stars. However, Mercury and
Venus are always close to the Sun and each other. Sometimes these two planets switch
places. One also finds the pattern: Moon, Sun, Venus, Mercury, Mars, and so on.
Variants appear among different writers because the ancients had no reliable means to
properly define the order of the planets or their distances from each other.

The paradigm always remained somewhat unstable, and there were skeptics
throughout the ancient history. In the 4™ century B.C. Heracleides suggested that Venus
and Mercury orbit the Sun. In the same century Callippus, a student of Eudoxus, showed
that we need at least 34 spheres in order to account for the planetary movements. In the
3™ century Aristarchus put forward an alternative heliocentric model. However, it never
became popular and the 2" century Seleucus became the last known astronomer to
champion a heliocentric regime. The geocentric model would long endure. Nevertheless,
the old model sat under some strain as astronomers made more careful observations and
tried to save the appearances. The presence of many irregularities makes a reasonable
explanation increasingly challenging. Since they assume that everything in the heavens
must move in perfect circles, astronomers needed an increasingly complex gear-box
mechanism of various epicycles (wheels within wheels) to account for retrogrades and so
forth. The model became increasingly cumbersome, making a musical correspondence
also more difficult and artificial. Yet for many hundreds of years, people continued to
believe in the planetary music—a testimony to the inertial powers of religious memes.

Although most surviving references to the planetary harmony come from the
Roman era, the concept evidently has older precedents. However, the early evidence is
conflicted and peculiar. Plato gave two incompatible versions (Figure 28), both of which
may have been intended as satirical parodies. Before that time the Pythagorean
philosopher Philolaus professed a famously peculiar cosmology (according to Aristotle)
that includes a counter-earth and a “central fire’ that is not the Sun. Aristotle’s evidence
may not be entirely trustworthy, since he also produced other questionable polemics
against the Pythagoreans as a means of attacking Plato. Some scholars claim that
Philolaus represents the true Pythagorean position, but we have no way of knowing.
Pythagoras wrote nothing and became the repository of many conflicting theories.
Unfortunately, the meager surviving fragments of Philolaus do not specify a particular
planetary scale. In spite of the vagaries of the history, we can best assume the
preponderance of the standard ‘onion’ model with the stationary Earth at the center and a
normative planetary roster. It is this paradigm that was assigned a musical scale.




TWO METHODOLOGIES

The whole subject sits within two different conceptual frameworks. Let us call
these two approaches femporal and spacial. Temporal first. One can reasonably base the
harmony on the known periodic cycles of the various planets. Ratios between these orbits
can be interpreted in a musical manner as vibratory ratios. So far we stand on solid
ground. But when one looks at the numbers, the system displays much complexity—not a
scale or a consonance, rather a hard dissonance. I have examined the temporal model in
two previous papers. In Harmonics in Ancient Calendrics we see that setting up an
accurate calendar has always been a rather tricky business. One must necessarily make
some compromise between accuracy and usability, since the orbital interaction isn’t
simple. In my paper The Octave Law the notion of octave equivalence brings all of the
planetary orbits into a representative octave. Using this rubric one can more easily see
that the interaction is no recognizable scale, diatonic or otherwise.

Ancient astronomers, even before the Greek era, knew the periodic cycles of the
planets. The 7" century Assyrians drew up ephemeride tables for use in astrology. This
established information influenced speculations over the arrangement of the planets.
However, oddly enough, the temporal concept was never invoked as a basis for the
planetary scale, perhaps because it fails to make a simple scale. Instead, the ancient
writers appealed to a spacial conception. The musical harmony comes from the distances
between the shells. This conception is highly amenable to a monochord model; indeed, it
may have come directly from it. Since the ancients had no proper means to measure the
actual distances between the planetary shells, they felt free to invoke a simple or familiar
harmony. Astronomers could then conveniently derive the cosmic arithmetic from the
simple arithmetic of monochord division. Looking at the history of astrology-astronomy,
the further we go back to its early roots the more prominent become various significant
monochord numbers (such as 60, 72, 360 and so on). Music and astronomy must have co-
evolved together. At any rate, during the Roman period and also during earlier times a
monochord forms a fertile ground for a planetary system, but such schemes inevitably
generate a fantasy.

THE AUXILIARY DIAGRAMS

Figure 1 and Figure 2 present the two boundless sources of the rational ratios.
The Sub-harmonics have priority due to the monochord environment. The ancients
sometimes referred to the harmonics indirectly as ‘sub-contrary,” the reciprocal of the
monochord norm. From these two wells flow the products of the Musical Means (AM
and HM). These two given interval triangles may be properly integrated into a single
fundamental expression as the Lambdoma, Figure 24. Here both sides stand equally
represented and the partnership with Silence is made visible. Here we have an open-
ended hierarchical address system for any just ratio to the n-Limit.

Figure 3 shows the beginning of the ratio hierarchy subjected to size
measurement by alternative resolutions. Back then I applied the concept of variable
resolution only to equal temperaments (irrationals), but one can also make their fields




pliable and even rational. The term ‘semitone’ here obviously means diatonic or large
semitone—in this selection of resolutions I didn’t include a chromatic semitone version.
The comma (c) and the schisma (s) prove highly valuable for measuring just intonation
ratios, but back then I perhaps undervalued the clisma (k). On the diagram the solid line
between ratios 3:4 and 1:5 indicates the first entrance of 5-Limit consonances. Similarly,
between 5:6 and 1:7 the septimals enter, proceeding to 9:10. Here the table arbitrarily
stops just short of the entrance of 11-Limit ratios, hence the title ‘Tetractys series.” The
dotted line between 7:8 and 1:9 displays the place where the 7-Limit consonances shade
into soft dissonances, using as criteria the progressive clouding of difference tones. By
the time one reaches a ratio such as 15:16 we have crossed over into the wide territory of
hard dissonances. This method of generatmg a hierarchy among the musical ratios proves
useful, but each ratio still presents a unique case with specific characteristics in its
difference tones. Hence the specifics of the hierarchy need not become dogmatically
rigid. Ratios are individuals with family relations.

The central theme of monochord work consists of making alternative divisions
through the process of ‘taking the mean’ or ‘following the middle path.” Its theoretical
foundation rests in the Progression of Means that generate the Genera. Various diagrams
in this collection bring out aspects of the Progression of Means, notably Figure 4 and
Figure 5.

Figure 4 sits squarely within the monochord environment of the Arithmetic Mean
(AM). It shows how the sequence of the first and simplest divisions progressively
generate 2-Limit, 3-Limit, 5-Limit, 7-Limit, and 11-Limit harmony. I have diagrammed
each monochord division so that the reader can become comfortable with the notion of
numerical monochord sequences. The mese number is emphasized in bold as a
convenient shorthand. Figure 4 also collects together various associations, symbols and
mythical descriptions that relate to this division. I took the process as far as 6:12 so that I
could include the ‘Mousike’ and also the 11-Limit archetypes. This particular diagram
inevitably betrays my 1980’s bias toward mainstream (3 and 5-Limit) harmony. Since
then I have come to re-evaluate the extent and the charms of the 11-Limit neutral
intervals.

Figure 5 looks at the Progression of Means on the circular graph. It includes the
Geometric Mean (GM) so that one can see how this irrational value mediates between the
two Musical Means. Although one naturally associates the Progression of Means only
with the just reciprocals of the AM and HM, irrationals cannot be entirely banished from
our model, because they also have meaningful relations to the just ratios. Any theory of
harmony that aims to be comprehensive needs to include both rationals and irrationals.

Figure 6 highlights the division 4:8 or mese 4 for short, and its precursors of
mese 2 and mese 1 outlined by Plato’s disclosure of the Progression of Means. During the
1980°s I called the division 4:8 the cosmological monochord because it actualizes the five
classical Elements and puts them into their proper density order. Now I prefer to call it
the elemental monochord. The diagram shows the proper place of the element aether
within early Greek philosophy (before it was re-defined by Aristotle). The early




philosophers used the poetic term aether sometimes as a stand-in for air, sometimes as an
equivalent substitute for fire, and sometimes as an independent element that sits between
air and fire in its density.

Figure 7 consists of a long (12 page) compendium of divisions that have some
structural interest and relate to the planetary proposals. It suffers from the old problem of
compilations. Looking back on it I am tempted to say: oh no! Maybe I should have
included this one or that one. For instance, I could also have included the collection of
historical divisions by Ptolemy, Archytas and others. But then, it was never intended to
be exhaustive, and the historical monochords by Ptolemy and company can already be
found in my paper on the tetrachord.

Figure 8 shows the important 5-Limit division of mese 72. It has such
prominence that 1 have named it the planetary monochord and titled this paper after it.
However, I do not mean to imply that this division forms the actual planetary harmony.
Instead, it wins the prize because its family garners the most references (direct and
indirect) among the ancient writers. By the term ‘family’ I refer to the various subsets,
the divisions of mese 36 and 18 and 9. The harmony 72:144 also has certain outstanding
innate structural features that I have examined elsewhere. For all of these reasons I treat it
as a sort-of ‘default position’ when one desires a diatonic ogdoad scale. It also exhibits a
natural partnership with a special 3-Limit comma-shifted cousin, the division 1152:2304.
Ancient tuners always had a choice between 3-Limit and 5-Limit paradigms of the
diatonic scale.

The harmony 72:144 and its 3-Limit variant given by Euclid have such
prominence that several more diagrams are devoted to it. In Figure 23 the two harmonies
are presented on the circular graph so that one can observe the subtle but easily
perceptible differences between them. A comma is not a very large interval, too small to
form an independent scalar element, but it nevertheless alters the character of the scale
quite profoundly. From this diagram we also see that both versions are symmetrical-—the
axis of symmetry shown in the dotted line. Figure 27 also concerns symmetry and
follows the growth of the single-strand and double-strand diatonic harmonies. All of the
3-Limit matrix patterns exhibit symmetry, but some of the 5-Limit structures instead
form non-symmetrical reciprocal pairs. For some ancient (and modern) theorists, the
presence of symmetry enhances status.

Also related to the 72:144 diatonic ogdoad, Figure 22 shows the four most
consonant modes of both the 3-Limit and the 5-Limit archetypes. They form two pairs
through their Duals. These harmonies have great intrinsic structural significance and
sometimes crop up in ancient references. At the bottom of Figure 8 we see a famous
instance. Following on, Figure 9 makes more explicit Plato’s 3-Limit ‘world-soul’
monochord construction with its outcome the mese division 1536 and implied mese 96.
Although this construction was not intended to display a planetary assignment, it could be
used for one. Any harmonic ogdoad can hold eight shells between the octave.




Figure 10 illustrates how some prominent symmetrical harmonies can be
generated by expanding a single-strand and a triple-strand matrix structure. Here the 3-
Limit ‘Mousike’ harmony becomes the 3-Limit pentad structure ruled by the momentous
division 72:144. We can carry on in this fashion to give the symmetrical heptad ruled by
432:864 and the ennead ruled by the division 5184:10368. In the 5-Limit triple-strand
structures, the core chromatic pattern ruled by 60:120 expands out into the ‘calendrical
series’ ruled by 360:720. One can continue on to generate 4320:8640 and 51840:103680
at the schisma boundary. All of these divisions (and some closely related ones) have
relevance to ancient cosmology and the concept of a Great Year—a grand division that
harmonizes all of the lesser cycles.

Figure 11 explains the underlying rationale of the triangular-hexagonal matrix, an
obvious and suitable vehicle for recording 3-Limit and 5-Limit tuning operations. An
integration of the 7-Limit requires yet another dimension, as pointed out by Plato in his
progression: point, line, surface (triangle), solid (tetrahedron). However, one can make a
simulation of it within the 5-Limit matrix by using a clisma-shifted substitution. This 7-
Limit substitution field is presented in Figure 17. The world of 7-Limit harmony is best
approached as an extension of the 5-Limit mainstream, what I sometimes call ‘major-
minor’ harmony. Only with the 11-Limit do we make a radical breakthrough into a new
world of neutral (neither major nor minor) intervals.

Figure 11 also shows how the traditional language of perfect, medial and
imperfect consonances can be based upon the ‘consonance hexagon.” Of course, we can
also ground it in the hierarchical ratio order shown in Figure 3. The 7-Limit also has its
own consonances, but they are distinctive enough to be called ‘septimals’ and in a subtle
manner merge into soft dissonances. At the bottom of the page, Figure 11 displays my
old conception of the genera, to be given more explicit detail in Figure 13. Back then I
tied it closely to the matrix and took the classical genera (diatonic, chromatic,
enharmonic) as a closed concept. Although the reference to the matrix is entirely
understandable, the Progression of Means forms a more elegant and consistent
foundation. Moreover, it becomes open-ended and makes a firm basis for the valuable
concept of variable resolution. The Progression of Means itself emanates from the
sequence of epimoric ratios, fundamental pillars of the architecture of harmony.

Figure 12 again shows my favored resolutions: schisma, comma, enharmonic and
diatonic semitone. Emphasis on the comma resolution ‘flag” demonstrates its suitability
for an old theme of ancient Greek philosophy: a city-state is like a harmony and vice
versa. The center-point houses the statue of the goddess. The consonance hexagon
corresponds to the sacred precinct. The region within the comma boundary represents the
‘downtown’ of the city, where three sorts of citizens live: naturals, sharps and flats. To
the west and the east lie the ‘suburbs’ defined by comma shift. The city wall has four
gates: east and west (schisma related) as well as north and south (clisma related). The
citizens of this comma-resolved community must pay a price, a compromise
(temperament) that creates the city wall and banishes the micro-intervals of the schisma
and clisma.










musical pitches, or the order of the planets, or the distances between the shells. [ have
filled in the planetary order that Plato specifies in the Republic scheme, but they don’t
necessarily coincide. The story in the Phaedrus gives little away. Aristotle was
nevertheless quite influenced by the ‘elements inside planets’ scheme. He divides the
cosmos into two zones: a sub-lunar zone where four material substances hold sway and a
celestial planetary zone where aether rules. Aristotle redefined aether as a common
ground or substrate for the whole cosmos, a support for four physical primary elements as
substances here on Earth and a stellar perfection to be found in the heavens. Due to
Aristotle’s influence, the ‘sub-lunar’ theory had a long life.

The scheme in Republic proves to be even more peculiar. Here Earth has been
banished from its normative mese position in the middle, to be replaced by Mercury;
indeed, Earth has been eliminated entirely. According to the rationale, Earth has no
musical pitch because it sits immovable. The scheme no longer poses the normative
octave between Earth and Heaven (fire)—here it sits between the Moon and Heaven. The
position of the octave has shifted. Rather than the normative placement between the
middle and the periphery, it now surrounds the mese in two disjunct diatonic tetrachords.
Last but not least, Plato has also reversed the direction of the planetary sequence.

Both schemes appear within an elaborate mythological literary context. Plato
invented many fanciful stories, yet he himself expressed ambivalence over their value. At
best they form only likely tales or ‘semblances.” At worst they are dangerous lies, so
odious that he would banish the poets from his model city. Later in the Phaedrus he
warns us to be skeptical over the written word altogether. Aristotle claimed that Plato had
secret doctrines not written down at all but passed on orally. He also expressed frustration
that Plato often does not say what he means or mean what he says. Plato himself admits
that he commonly uses both ‘comedy’ and ‘tragedy.” Often he is not serious, but rather
building some elaborate parody with polemical intent. These false facades are usually
directed at the early Greek philosophers. He should be treated as a complex satirist, not as
a straightforward one-dimensional ‘serious’ philosopher.

Plato never specified numbers for his Republic planetary harmony, but he left the
valuable clue that the tetrachords are diatonic. [ have chosen the most harmonious
exemplar (having the smallest monochord numbers) for both the 3-Limit and 5-Limit
scales. As always, I use the pitch ‘C’ as mese. However, most scholars are used to the
choice of ‘A’ as mese, following the authority of the late Roman writer Boethius.
Consequently, I have shown both on the diagrams. The ‘A’ notation can be converted to
Boethius’ practice by simply ignoring the comma-shift signs. My notation is tied strictly
to function and thus it must be sensitive to comma alteration. Boethius’ notation isn’t
strictly functional in origin; rather, it comes from position in the line of fifths. It also
assumes that only 3-Limit harmony has value or even existence. 5-Limit harmony is out.

Whatever Plato’s original intentions, the upcoming Roman writers took Plato as a
serious authority. Their formulations often reproduce features found in the Republic
scheme. Plato’s influence can be clearly seen in the scheme of Nicomachus, Figure 29.
The two diatonic tetrachords still surround the mese, though now they are conjunct. Earth
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is still banished, but Nicomachus has taken the further step of eliminating the Stars
(Heaven) from the harmony. Consequently, it now covers less than the normative octave.
He has returned the scalar direction to the norm, but, as if to hedge his bets, he also
proposed a reversal back to Plato’s version. He also shows ambivalence in the placement
of Mercury and Venus. By reducing the number of participants to seven, the mese
position becomes invariant to scale direction. In Nicomachus the mese is happily
occupied by the Sun. As usual, no monochord numbers are given. However, the most
harmonious division in this situation proves to be mese 48 for the 5-Limit harmony and
mese 768 for the 3-Limit version. These numbers take us back to Plato’s ‘world-soul’
monochord division.

Figure 29 also features a modern alteration of Nicomachus’ scheme. Here the two
tetrachords are taken as disjunct, returning us to the monochord numbers of Plato’s
Republic division. In order to maintain the range found in Nicomachus, one more element
of the scale (the trite) must be eliminated. The reformed scale is like the Platonic version
but with the planetary direction reversed. I have included this modern example in order to
highlight the arbitrary nature of this game. One has a choice over conjunct or disjunct
tetrachords, over the placement of the octave, and over the direction of the planetary
order. Selections of these independent parameters generate many alternative schemes, but
none has ultimate priority of the others. Even the norm that the Earth sits in the mese
position and the Stars (Heaven) on the open string only arises when we consider a model
consistent with the monochord environment. Many Roman era writers do not feel
constrained by monochord realities and most probably had little experience with actual
monochord arithmetic. Nicomachus himself claims to be a ‘Pythagorean expert’ but his
book uses many words to say very little of substance.

So far our tetrachords have all been of the diatonic variety. Of course, it need not
be the case. The boundary tones of a tetrachord remain fixed, but the two inner tones are
allowed to be flexible. According to the size of the inherent intervals, a tetrachord can be
diatonic, chromatic, or enharmonic and various ‘shades’ between these norms. Not
surprisingly, a sizable group of writers have opted for a chromatic tetrachord, even
hinting that an enharmonic tetrachord is also acceptable. Their chromatic proposal
appears on Figure 30. Like in Plato, we still have two disjunct tetrachords oriented
around the mese, but now both the Earth and the Stars are allowed back into the harmony.
We still see the reversed planetary direction given in Plato. This approach forms
essentially a variant of Plato’s Republic scheme, only using chromatic tetrachords rather
than diatonic. In effect, the harmony now coalesces around the consonance hexagon. The
version below by Achilles Tatios changes the scale slightly and alters the order of the
planets. One can proliferate such variants endlessly.

Thus far the two tetrachords surround the mese position, following Plato. Figure
31 returns the scheme to the normative space between the mese and the open string—the
monochord’s model octave. Cicero’s version still echoes Plato, since he goes back to
diatonic tetrachords and the reversed planetary direction. Like Plato, he omits Earth from
the harmony. He differs from Plato in using conjunct tetrachords, in keeping with the
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theorists’ standard model. Had he used disjunct tetrachords he could have integrated the
‘Mousike’ sequence.

Dio Cassius presents the same arrangement but the planetary direction is reversed.
Here at last a writer comes quite close to the normative ‘planetary monochord’ shown on
Figure 8. The only difference lies in the reduced need for a heptad rather than an ogdoad,
since Earth is excluded. As shown below, Dio Cassius also relates the order of the days of
the week to the 3-Limit line of fifths. Such fanciful schemes based on free association
have proliferated though history.

The great scientist Ptolemy supported a novel approach. Abandoning the octave
scale, he assigned the planets to the fixed tetrachord frames, Figure 32. In an unusual
move, he expresses the number sequence using harmonic numbers rather than the usual
monochord numbers. In this way he demonstrates his mastery of musical arithmetic, as
well as an awareness of the reciprocals. Perhaps he also intended a little test that would
confound the uninitiated novice. We are alerted to this musical game by the extra tone on
top—monochords by convention cover no more than two octaves. By adding the extra
tone he creates the conditions where the monochord (falling) sequence is almost identical
to the rising (harmonic) scale. Both sequences use numbers from 8 to 36 and they are
almost the same. The only discrepancy concerns the ‘F’ position of the Lesser Perfect
tetrachord. Ptolemy has highlighted this position by using a number with a fraction in his
rising sequence. It turns out that the falling sequence must also use a number with a
fraction, but a different number! The reason that this situation occurs lies in the structure
of the 3-Limit Tetrad, which exhibits axis symmetry but not point symmetry. Had
Ptolemy used a harmony with point symmetry he could have made the reciprocals
absolutely identical between the octave, but here they have a real discrepancy. If a tuner
follows his given number sequence but mistakenly interprets it as a monochord sequence,
he will run into trouble.

Anatolius does just that. In addition, he also introduces some copy errors into
Ptolemy’s numbers. We see here that Anatolius is just a naive copyist who has little
understanding of the underlying basis of the numbers. Perhaps he has no real interest in
the numbers themselves—he wants mainly to fill the nine positions with the planets in
their usual order. He may have been dissatisfied with Ptolemy’s assignment, which is
certainly original and unusual. Ptolemy wanted the ‘elements within planets’ scheme (12
positions) that originated in Plato’s Phaedrus. He has managed to take the twelve actors
and squeeze them into his nine positions by doubling up on three shells. Now two planets
combine in the mese position and the four elements reduce into two groups, a ‘dense’ pair
and a ‘rare’ pair. The whole construction shows wonderful imagination.

Ptolemy’s number game between the reciprocals shows mastery of his craft
combined with a certain devious delight in puzzles. This sort-of deliberate obscurity
pervades many texts on musical tuning throughout history, both in the east and west.

Ptolemy left a school of tuning theory that dominated the high Arabic culture of
the 9™ 10" and 11™ century Iraq. Figure 33 shows two planetary assignments from this
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Islamic world. In al-Kindi’s effort, part of the two octave tetrachord frame is filled in to
make a complex scale that covers less than an octave. He has deviated pretty far from
Ptolemy’s scheme. In the assignment by the ‘Brethren of Purity’ we come back to
Ptolemy’s number sequence (8 to 36). Here it is treated as a monochord but it includes
numbers from both the upward and downward sequence. In addition, key numbers are
deliberately modified so that the scale now has a 7-Limit and a 13-Limit element. This
inclusion of higher prime numbers conforms to the spirit of Ptolemy, who famously
sanctioned n-Limit harmony.

Both monochords use the normative planetary direction. Al-Kindi’s assignment
reminds us of Dio Cassius in Figure 31, where Earth is eliminated. The monochord by
the Brethren is more like that of Ptolemy, where the two element shells remind us of
Plato’s Phaedrus. Oddly enough, the open string has no assignment. Perhaps this scheme
was preferable because it puts the Sun in the mese position—a popular move already seen
in Anatolius (figure 32), Pliny, Martianus, Censorinus, Theon (Figure 30), and
Nicomachus (Figure 29).

These Arabic assignments conclude my survey of ancient geocentric schemes.
The 9™ century Irish monk John Scotus Eriugena envisioned a half-way house between a
geocentric and a heliocentric cosmos. He kept Earth in the center, with four shells—that
of the Moon, Sun, Saturn, and Stars. The Sun shell owns it own grand epicycle of the
planets Mercury, Venus, Mars and Jupiter. Consequently, these planets must either sing
the same tone as the Sun, or else some tones related to the Sun. It appears that Eriugena
disregards any connection with a monochord and simply equates the geocentric Earth,
Sun, Saturn and Stars shells with various octaves of the same tone. The other planets that
circle the Sun make movable tones depending on where they sit in their orbits. This
scheme shows great imagination and considerable complexity, but it takes us away from
the ancient notion of a simple fixed planetary scale.

Setting aside Ptolemy as a unique and special case, the ancient assignments fall
into two camps. The first group uses two diatonic tetrachords to make a diatonic octave
scale. In this group we find Plato, Nicomachus, Cicero and Dio Cassius. The other group
uses two chromatic tetrachords to generate a more complex octave scale that embodies
chromatic aspects. In this group sits Pliny, Martianus, Censorinus, Theon and Achilles
Tatios. Within this group one also finds hints that enharmonic tetrachords are also
permissible. I have chosen not to draw up an enharmonic sequence, because ancient
records indicate that enharmonic intervals were not popular in the music culture of the
Roman era—except among theorists. Whether or not this is true remains controversial,
but nevertheless the sweep of history in the west favored diatonic octaves. The chromatic
structures lost their foothold as tetrachord theory eventually disappeared. Assignments
since the Renaissance have been almost exclusively diatonic. Hence one can speak of a
diatonic mainstream in the west.

In Figure 34 (which is five pages long) I have examined various modes of the 3-

Limit and 5-Limit diatonic heptads, as a resource for alternative diatonic scales on a
monochord. As noted elsewhere, the three most consonant S-Limit diatonic scales sit in
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the divisions of mese 24, mese 30, and mese 36. This set is now further augmented with
mese 45, mese 32, mese 27, and mese 40. The number sequences are expressed both as a
monochord pattern and a harmonic series pattern. The suggested alternative planetary
assignments either place the Sun in the mese position or else use the octave sequence that
eliminates the Earth from the harmony. In this diagram the historical ‘likely story’ sits
within a wider realm of possibilities. At the end of the diagram the harmonic heptad (the
consonance hexagon) serves as an alternative to the diatonic heptad. Of course, one could
also choose any number of different harmonies as a basis for this fantasy.

Figure 35 shows that a single number sequence can yield all three of the most
consonant 5-Limit diatonic scales; mese 24, mese 30, and mese 36. The very simplicity
of the inherent numbers promotes the conjecture that it must have been known at an early
age. The elegance of this graph is meant to make a fitting conclusion to this study. But
then...later I added Figure 36 and Figure 37. These diagrams add a little additional
information.

Figure 36 clears up confusion concerning the names of the seven classical Greek
modes. We moderns use the names given to us by Glareanus after 1547. But he had
mixed up the original Greek names. For example, the mode that we call ‘Phrygian’ was
called by the Greeks ‘Dorian,” and so on. The two modes marked by asterisks were the
most popular classical modes, according to the theorists. On the left, I have marked
various prominent monochord divisions that make up these modes. However, Greek
musical culture eventually changed so that only one tuning, (36:72) need serve for all the
modes by the use of ‘octave species.” The history of Greek and Roman tuning culture is
decidedly complex, and 1 have tried to steer clear of the particulars.

Figure 37 demonstrates the official Christian Church modes, showing the poverty
of the system in comparison to the old complexity of classical culture. The only tuning
allowed is the 3-Limit Heptad, and not even all of the inherent modes are used The
theorists also recognized the Ogdoad 1152:2304, reproducing the old tuning given by
Euclid. It was expressed as the line of fifth Bb, F, C, G, D, A, E, and B. This scale was
applied to the original medieval keyboard that had one ‘raised’ key (the Bb). It became
the official basis for European music right up until the 14" century. However, in the
Middle East and India the old pluralistic subtleties lived on. Moreover, in the west,
various regional musics survived that did not comply with the rigid rules of the church
theorists. It remains an open question how reliably the theorists faithfully reflected the
actual practices of working musicians.

In summary, the very unreality of the ‘onion’ model of eight shells lets it become
a mirror for the current musical preferences. During the ancient period that means
monochord scales based upon tetrachords. Ptolemy’s advanced approach of n-Limit
harmony lived on for a time among the Islamic scientists, but in the west the scientific
flame eventually dampened, due to theological repression. Only the 3-Limit diatonic
harmony remains among late Roman theorists. At the end of the ancient period, the 6™
century Roman Boethius passed it on to the Middle Ages. However, during the 2™
century heyday of the ancient writers (the time of Ptolemy) the tuning culture exhibited

14










gnostic writings. Indeed, he made the famous dictum that ‘the path upward and the path
downward are one and the same’ and its companion ‘the beginning and the end are
common on a circle.’ Yet more of his enigmatic sayings can be interpreted as support for
a gnostic perspective. However, space does not allow me to pursue the topic in depth
here. I refer the reader to my work on early Greek philosophy.

We should not forget that musical tuning itself also has an esoteric component. It
manifests itself in the subject of temperament—a perennially controversial issue. What
status do irrational ratios have? The theorems of Thales that generate the GM provide a
sure key to the irrational division of a monochord. As explained elsewhere, one particular
family of divisions is uniquely easy to implement using classical geometrical methods.
Happily, it also has benign structural characteristics that make it suitable as a musical
framework. I refer to the system of 72 parts (72-et) made explicit in Aristoxenus. He
probably intended it as a scientific means to gauge the metrical properties of intervals,
analogous to the modern system of 1200 cents (1200-et). With this tool he simulated the
imaginative 7-Limit harmonies of Archytas and laid out various ‘shades’ of the genera.
Aristoxenus had a small group of followers and a school that persisted for hundreds of
years. Nevertheless, he has been overwhelmingly vilified throughout history for daring to
favor irrational ratios. By the close of the ancient period his work was buried and
misunderstood. It went underground, which only enhances its esoteric status.

The recognition of an atomistic gauge to measure interval size was a great
achievement of Aristoxenus, but he also presents something even greater. He held a clear
notion of variable resolution. For 72-et can be practically conceived as quarter-tone (24-
et) with inflections. Again, it can be looked at as a deeper resolution of 12-et. Moreover,
Aristoxenus suggested that if the 72 parts do not provide an adequate resolution for a
desired context it is entirely permissible to divide the part itself in half, pointing to a
deeper resolution of 144-et. In other words, the continuum between the octave space can
be resolved to whatever level is desirable. For Aristoxenus the family of resolutions 12-
et, 24-et, 36-et, 72-et, and 144-et form signposts along a path with no fixed ending. Thus
he provides a practical answer to an old philosophical question that animated early Greek
philosophy: how can we best map the continuum of infinite divisibility?

By an extra-ordinary synchronicity, the family of irrational divisions dominated
by 72-et employs the same numbers found in the old arithmetical planetary monochord of
the octave 72:144 and 36:72. This convergence enhances the esoteric status of these
numbers in the field of musical tuning.

While looking for the origins of the association between a musical scale and an
ascension through seven steps, I came to the realization that it must be very old. We
already see it hidden in the old Babylonian story of the descent of Ishtar into the
underworld. She passes through seven gates before reaching the Goddess of the infernal
realm. Here one sees a reversal—a descent rather than an ascent, but such reversals only
announce the esoteric undercurrents. The path upward and downward are one and the
same. Many tales of reaching the underworld by entering the cave, like the story of
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Orpheus, have similar esoteric implications. Such tales obscurely point to a gnostic
perspective.

In the Jewish bible one finds the story of Jacob. He lays down to sleep and dreams
of a ladder that reaches from Earth to Heaven. On it various angels both ascend and
descend. Our very word for a musical scale comes from the Latin scala, which means
‘ladder.” In most Indo-european languages, the term for a musical scale translates as a
‘tone-ladder.” It appears that the association between a musical scale and an ascension is
quite ancient.

CONCLUSION

The notion of a musical planetary harmony had great longevity, in spite of the
utter lack of any foundation for it. Why? Three interconnecting factors bolstered its
status. First of all, the great prestige of Pythagoras and Plato assured its widespread
diffusion. Secondly, its occult associations gave it a certain power. On the other hand, we
should not over emphasize this factor, since gnostics always formed rather small elites
within society. Among most people a less educated and cruder religious philosophy held
sway. The third and possibly the most critical factor must be the prestige of the old and
engrained astro-religions in the ancient period. Even serious scientists like Ptolemy make
essentially no distinction between astronomy and astrology. They assume that astrology
has validity. The prevalence of this mind-set creates the environment where such
fantasies can flourish.

-completed in June, 2016, Amsterdam
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MOV\OChov‘ ‘HW\S CS+MH:5’AW) on the W\ovsoclnorol —Hqg_
Yimmovable!” frames of the < mbmeo( Giveater Per$ect and
LcSSeV' Pevfect Systems., It is used by Avnatolius to set

the P“W-'(’S to the +<+rmch0rd mezs The same harmon
zs e.xFrcsse in harmonics numbers Pi-olzm‘y ach »evéva{

'Fg/ u'sin 'H)e Aual = 24 : 4Y. This s/r/nme-}wcm urmog

ms thle “common 6rovma(’ between the 3-ZLimit Diatons
Oﬂa‘ww( aned the 5-Lwmit Diatonic Osdo&w(

5 18: 24:27:32 :3¢
F—©—6—D MbiF-@-6 Hee F G B C
: e G F D ¢

2%

As the 3- /_lYm‘l' the dual of 3-Limt 1§ 36 i+ sets

the Tetrachord mees Uusin lnowmomc.s, +hm5 use

L S EeE Hbu%:,h 24 :27: 3236 : 4%
2 =& B F &6 G
\Bb--F—0—G PO el M- s G F C

AS -H')e. b- an\'\‘ it defines the double- strand Diatonid

ih smo\\lc.d' numbers. I+ is used for Planetar ry
a)‘EY\\OM‘!’)DVI Nicomachus. The dual s q0: 150
b i 24 :27:30:32:36:40 45 49
\BbF AE\/\ “CDEFGABC
Dlr—Ala-Elo F—é{— -C \Bb Ab 6 F Eb Db C

As the 5-Limit, it js ﬂ'\e dual of the Dnmfomc Tetrarchord
15:30. For P°5'+»°h on the Meson, see 36

(24): 36: 40 : 45: 4

Fow H-¢ 6 A B ¢
Dhy--weElp M-c F Eb Db C

As S’Liwﬁ'{', l+ makes the beautiful Di Jymuiq_p;i;_‘if"%‘é :rggfzrmchom/{

5 ual 40: 150 . o -
\ Y TR G s, —
; 3\3: F—@fr-......p M-c \Bb Ab G




As the 3-Limn", the dual of monechord 16:32

27:32: 3649 : 54

@—6—DHA  EBir—© RIS R C

30

A ver sncjm{-‘\ch' 5-Limit l/mv'w\ony associoted er«
Babylonian cosmology , a lharmonits Diatonic HeP ad|

whosﬂ dual is 721
30: 32:36:40: 45: 4¢: 542460

t—E—B FPA “C Db Eb F G Ab B C

Db—Ab—Eb—Bb > B A G F E D C
As the 5-Limit dual of the Pen{'aw{ 12 :24
A—E 30-36:40: 45:4¥: 40
/ s  2aaag
e ok M=c & &8 F E C
Also as the 5-Limit dual of the Tetradl 6:12

A F—@{——Gn 30:36: 40 :45: 60
/ / H~c Eb F a c:
F—}C}—G\ Eb M-C A G

T'lnz mos+ s\ \m‘(—\C(AY\‘}’ 5" Limit D)o\i’omc H’e[D')'“ MS<0( 36
ov ‘Planetary, Music’ more +han the other aMS,
re.-&rrca? +o b ﬁla’ro Ntcomachms Ptolemy, Dso Cassius,
Plutarch, BoZ‘l‘ qus. Dual 15 120: 24

N—Eb—eb \mg—F-%ﬂ—\ —c Bb AL G F BB D C
It also defines the dual of 5-L{w1i+ Tetrad 5:10

. 40 45:60: T2
R Sy, BETET
Ab—Eb—B) M-C Bh Ab Eb C

I+ m,SO POS:‘)'\OV\S ‘HGC CowSOnan+ D\M+on\c _re_']'wQ¢lerJ
in the 'Meson (see 24:4% ), where it is named P+ol<my5

tonic S n+
e 3640+ 45 45 (1)
H-2 D E

O 5E
R ,:_@5 M-C W A G c




As the 5- mejr it forms the Chromatic Heptad L‘_O

in its smallest’ nmmbe.rs Its dual is 45:9
\ —.h-A

X/ _H0: 45147150140 72: 75

\Bb——?@ @é./d -C £ E.G BL B ¢
} X C\BBAABF\DDBC
b—Ab Eb—Bb

As the 5-Limit, it is +he dual of Pentad 4:1%

RA 10:45:47:40:72: 50
BI,,._F_b Q— \f MR BEYE

9

As the 5-Limit. it Forms a most beautiful mode of
the Dm+omc. He Emal on the monochord. Dual is 46:192.
It 0\|50(frescn $ ossible appearance of the Syn+on\c

Commd ratie F0: i, Tha extra element shown in bvackets
A—E— —F# Bb,-r:-@\ 45:4F: 54: 60 : 64: T2 §0: mz:ﬁo
-C Db Eb F \@b Ab \Bb £
\@ﬁ—G—D\au—D-—A =L 8B A GF#EDGD}C

As 'H’)Q ‘5 L\m\+ d’ is 'H’\{ dual of the Chromatic Heptad

45:49:50:60:72:75: §0:90
@%. \)g s %@ C Db \D F Ab A \Bb C
{ Z] B Bb 6 E BB D C

[+ is also the a(m( o‘% the 5-Limit Pentad ¥ 16

45: 49 60:72:%0:90

;\_}3\ ‘B"”\>© Hoc b F e
G—D Db—Ab M B 00 E D C
4+

An important 3-Limit monochovd, it establishes the
2- Limit y"erd'aw( in_its smallest numbers. IF is the
ynovmc.lnor (Lus) of me] Lun in émcmm‘ China, Also,

€orms Plato’s Circle ofl4+he Essence (or existence)
m the Tivmaeus construction., The jMM! is 54:/0%

4 B4 b4 T2 8: %
\EHBFF—O—6G F—©—6—D+~A H-cC %ﬁt - G
: - M-cC \Bb G. F \Eb




As the 3-Limit, it is the dual of Pentad 48: 9L 5‘+

Eb-\ B —©)— W72 %1 96:10%
e I et o
F=O—a—DsF A M-C & 6 F D C
I+ is the most l'mrmomﬂs exp ressmh oJf' the 5-Limit 60

Chromatic H€P+ad, St F" M and s mme-}-mco\l
about he Towlc. T puts al o(: ﬁm c.onSonomceS Chath
Perfect ancd Imper€ect) jn rel ation to the generator,
The s’mmalav-a( o{.v‘smn of P-!-alemy I+ is inplied Fov
ley\e ary aftribution Mar iaus, Pliny,’ Censorinus,

qul. of Smywna\ omo( Achilles T0t+l05
60:72:75:90:90:-96:100: 120
f\ HC B FE F &0 A A C
AL—Eb e A A O T B BEb C

TL\e js+ eminant of the land'ary monochords, 72
nmp )e mav?] ancien owd-hors As the 3- meL

it is +the vhost h :ous pos: IOV\ of the Peh-fad symmd-mco.l
b + 'l"h \ Op 'F" u |
e TR 196 108 18: 44

\Bb-.-'-F—-(:>—-G\— H - F G \Bb C
- = c \Bb & F D C

As the 5 L\mr}' |+ establishes the *fyll” Diatonic O:,,a{oma(

n smal es V\MW\ bers. Its dual is 12Q0: 240

E\ 72:90:90: 96: |0¥: I?-O 128 |35: |44
\Bb-'-F —C A B F & b B C
~C B b O F Eb D Db C

\ f‘\ ( \Bb) i
Dﬁ—Ab—-Eb—B/b addelf ;:qu ???;Tﬁ gﬁln_ r’jsm]l%- u'sv"l' he F>-'nv$w.6w(

foﬂ}ooses the comma, thus mak mf,
the comma loound(ar exp [ieit

%%f Wira=val

As the 5- me+, it is also the dual of 30:60

—R— /\ " '2'1‘\5’8"?:ﬂézlg8’=l/?&0:|%5:|i+
1"’—"5—5(}% F—\é—\ M-C Bb Ab G F Eb Db C




AS 'H‘e- 5= L‘Ml+ l+ ‘FO?YY\S A PDIV+ICM,61YI>/ L\Mrmomousqo
Diatonic Ocao{oasol whose dual 1s 96719

*"“F‘@\— 90 : 96 :107 :120 :12§ - 135 140 150
\ab}s bttt Co Db Eb F \6 Ab \Bb

M-c B A £ p c
A—E—B—FH

/ é \J\l{ [t also Formso(+h€ o{mml of ‘Ho!- 5-Limit

Diatonic Heptad 24: 4 Pu ing the
Y\M‘Mrﬂ wxa\)or sco\le on the VY\OV)OC.lf\or

\Bb 40:96 :109: 120 135:144:160:190
ARR /ﬁ/c‘ ~C DhEbE G AbBhC
_8_\5. ——\ Ab—Eb - & & F E D c
As the S—me+ it forms +h< scale given by Achilles
Tatios for P ani‘l'&h"/ attribaution. Dual i§ 120: 240

‘D*A 90 :100:/0% :120 :135 :144:(50 : 160 : |30
AR \BH%@{_ H-GSU Bl F & Ab A Wb c

M—~C B8 & F E Eb D C
6\—/17 T e T
clso forms r <
5"'35 scal ., symmd'mcal ;Ioovd' Hf %?,:?“?MF d‘rl:ﬁ‘

\D——/A 90:100 10 :120:135:150:160 : | %0
\_: H-< \DEb F 6 A Bb C
—%b M-C B A G F Eb\D C

As qu. 5- me{' it forms a ve(] harmomou\s qé
Pos\ ion of he- igqtonic O d. the dual of +he
Diatonic 036(00! q90: 150. mi'wf &d’ lo)/ Plato (Timaeus)

B——/F# '16 lo%’ 120129 :135:[44:160 150 : m
/}) E F F# G A B
\BBH_F M c \Bb Ab G \éb F Eb Db c

{H{ AI’—EL’ +/§.S‘D,:\+omcm}-|cp-f£ao( o‘;?-sq - o

Al b 96108120 135: 14 160:150 :112
\BB*FQ Wk e D EFEG AR

VATAYAY S L C @ Lo P ELDhC




As the T-Limit, it is the dual of +he T-Limit 105
Tetrad &: ‘5’7 (-H«e Elemental Cosmolog.cml Monochord)

.......... el o AR 105:120: 140 :/65: 210
\_§@ H-c /D% F Ab C

@{_\;\ .. NoweEcC

As the 5-Limit, it forms the Diatonic O doad 120
which is the 0“&\0\( o +he COSMoloﬁ)cml g;o\i'anic.

O% Aoand T4 144

/F\ G'—D 120:]2.9:135 <[44 : 160 - 190 :192 : 216 : 240
Db—Ab—-Elo b T va U 'L F G A BL C
\D+—E—B M=C B Wk A &6 F E \D c

\BL’X:M/ As the 5-L m+ it is the Adual of the
Cosmological Helo{—awl 26:72

D-#-A—E F_f;i. 120:(35:144:160 : 180 :192: 216 : 240
A

“C D EbE G Ab B
‘BE—F—%- M c Wb A G F ﬁ‘:\%é

AS 'H'\C 5 le\"' l'l' FOY‘W)S +h€ scale wlmC.l/\ is -qu, 0((/10\‘ of
q0: €0, the sca.; rowey) lo)/ Achilles Tatios

KR 120135 (44 :150 : (60 :180 :200:216 : 240
R F_}%;G_D i " R EF G A B C
(* N/ MCBAAGF B C

Also . i+ F an important
Ab—Eb 5-Limit Chromo‘-{-lcl. E:;::\so(,y;e |£L dmotfmi)

—E-—

L RF (20 1129 [44:150 : 160 : [§0+ 192 :200: 225: 240
3\ - Tik B f H 8 E C
o E;,/ M-t B A 106 F & Bk C

the 5-Limit. i+ Forms an important Chromatic
Als,ga?\:xoh of 1'm Ci/\rom;v-?\c He.Pi- 2 60120 mak\hj
he Chvomatic Decad whose dugl is 190 34D

AR 120 135 : 144 : 50 : 140 :190 £ 192.: 200 : 214, : 225: 240

\DH-cDEbEFGAbABbBc
% B 8 LG FEERY D C
pYATAYS

\D—"‘ g

F5h
A Ta 4

“Db—Ab—Eb




[ %éé—\ As the 5-Li it it is the duagl of 1(10
b5 qu -er. Chrow‘avrnc o{ecasa( )20: l94.?/~O This

harmony is impls ed by the CJ’)Y‘OW\&\"‘)(_
laneta mondc hovds’ of Plin

Theon
/A— —;B\ '?4av~+mv?;s, Censorinus, and A)/ hilles .
F—}C{

X 3 o Mg 200 b aa5 240:210:288 : 30 320: 360
Ab—Eb -c Db \D E F G c
i M-C B BbA AbG F E Eb D C

It is also +he source ?ov- a core chrvomatic ennecad which
is symmc‘fmca about +he Tonic and scl{-'—olmmlmg

\ —A—
D \GI 180:200:216:225:240:270:2%% : 300 :324 : 360
B=-¢C \D Eb £ ¢F 0 /E\LA\Bbc
A—Eb—Bb M-C B A A 6 F Epb \D C

4\_5 the 2- L\Vmi' i+ fmceS the * ‘?OY‘QAY\ ! Diatonic 112
e,-\’ro\chord in ‘qu. M<.$< ’ooSH'my\ T \S -f—cf‘raclnorc/{ 1S
,vzn 7' Plato (T.wmeus . )comachv\s Boethius, Ptolewm
Eucr &mod othevs. Thi +<+M<loorp( 7S a,VCV\ ,y. smual) Z?
ymmk(rs in the 2- me‘l' J\VnSmn 128254 Y (not presented
n +his SC‘I‘) I‘(‘S dua( s 3"/..)VVM+ '61 324 Cv)of torescw-}eo()

F—©-o-~D-e-v/E : 192 2]:)6 245 254:(354)

; o ¥ / (
\AlyerABlyn @ QG M=C “Bb \Ab g (g—g
As the T-Linit, it is the dual of pertad 6:12 210
£r _"‘*"‘ F—(‘{" 7 210252:240: 3/5: 340:420

w o-rEb H-C Eb F § B C

F /A'r Bu,“‘ M_C A G F Di*cC

Bs the T-Limit, ik is fhe dual of pentad §:10 252

{s obl t4<l rchvw‘ to by Plato in Laws where the
ynAm ev; Hzens’ jn the ‘city of Maagnesia is 5040
rﬁfcrwvxj o T-Liwviit ymonochord 2520: 5040 .

e RS O
F# S 252:290:315: 340 :420: 504
S fi=c \D E WEA C
8‘ M~C Bb Ab FE*Eb C
b—eb \Gi*-

.
.woe




ImPOr¥Mﬂf 5 /—\Y\m‘\’ c/{\\hS\on -Forvmv)cj.‘, -qu esseme\l 360
chvomatic scale, associat ed with ¥he calendar

and wmeasuvevment of +ime (the year nmmloev-) oang] space

(degrees of the circle 5+rl4<.+uw6\ll7 it s Symme‘l’mcql
abont the Tonic and self-dual; :) unlcss one adds the

o\a(ohhowml element shown in br Then +he monochord

GV\(/{ harmonic Sevi€s phecome M\F‘F&Y‘QY\"\O\"’&J W\"'A JMO\,

480 : 940 (not presented here)

360 :394: 400 :1:05:432 :450 :450: ém) 540 :576:600 : 440 : 64¢:675 720
He€ DD D Eb E Gb)a Ab A \Bb Bb B C
M-C B Bb\BbA Ab G (F)F E Eb D D Db C

\D —r-A——E—B F#)

R
Cah) - EVAVAYAY

As the 3-Limit, :\LN“ the Dm+0mc Heptad in 3?“'
its smallest y\um S. As such ; i+ under|ies -qu
Pfame{-av-y monochorad of Nicomachwns, Dual is 486:972

F—©—G—D--/A—/E—/B* 384:432:496:512: 574 645:729:76%
. H-C B IE F 6 /A /B ¢
\DbAAEL—BLA~F—©@—G  M-C \BhMAb G F \Eb\Db C

As ‘H’)C 3- L\W)\f‘ a{ is dn IW\ oH'om‘f' mod < of the 4‘32

Diatonic He fa 5 Symmd'mco\l about the +onic and

1€-Auali
se IM'/\ "3 $32:4%6:512:576: 64% : 729 : 765 : L4

aomio—anin HTEGRE §AYE

As the B-Limit, it is the dual of BgH:T67 4%6

AN AEb-ABby-F—(©)— 486: 512: 576647729 767 64972
e e R W T L G

F—O—G6—D—=/A—E—B" M-c /B*/A G F /E D C

As the 3- /_;Vm{' om anoMLanf- mode of the Diatonic 576

HCP"'éw( M<V\f‘ion€ lanetary monochords b)/ Plato (;myﬂ\
N\como\clﬂms, o CasSius, and Al Kindi. The dual

s ek 1294 - S74: (48 - 729 748964 972:J024: |15
\By—F—©—G—D~~A—/E c Y Lt 7 'l\om'lcz

AP Eb\Bl-F—©—G—D CBLAL G F BB D C




As the 3 L\m\+ it is the dual of the [olomd'ar)/ 6""%
Diatonic HeP+aa( 7L Is52

\Ab= Eb-\ B F—©—G—D G49 129 : 767 964 :9T2:1024:1152:294

- : ~c D \Eh F G ‘Ab\Bb C
\BbF—@—G—D7VA—/E !Hq Cc A G F/ED C

As the 5- ./..\YYM' it O{C'F\V\QS a4 harmonions ex ams\oy\'oxo

o-€ +h +P\P - S+raV\o’( cl'\rornm-ho L\O\Y‘VY\OV)y 60 TRl
The is 1440: 2850

[080:1152.: 1200|215+ [280:1296: [350: [440:1536-1600¢ [620:] 725 1300+ [920: |944:2025: 2140
H-C Db\D D \Eb Eb E F \Gb\G G Ab \)3;,’;3;, Sc(’

M-C B Bb\Bb/A A Ab 6 F## /F F E EloD\DDb e

\D--A— ——rg—r-g, \G.-—\D——A-— e
‘DH ———Eb-—-Bb—/F/ ‘GIo--D —-Ab—-

AS 'H'\Q 2~ L\M\+, ;‘l’ IS -H'm m05+ r(S\L) jons o¥ 'H’)é. 'ISZ

iatome Oagdoads resent m @ harmon
ISDWMHCS ng\mbers7 I"{O' is +he levn c_oum-{—ergarf' +o 'H«)(
Cosmolo yeal 3 (’72 |44), It is the mondbchord
Eucli o(s Sectip Comoms and also associated with Plo\'l'o
(myth of Er), Nicomachus, Cicero (Boethius » Dio Cmss.us,
P+olem § Ev-qf-os-l-hencs omo{ Al Kindi . It is the *full’
\M‘}'amc. alributed to Py hOIaOVO\S Dual is 1944 3?5’5’

[152: mé [459:1536:[72 :1944: 20452187 2304
-C (E F O /A W el C
M-C \Bb b 6 F b D N C

\DG-Ab—\Eb—Bb=F—©@—G—D b F—@—G—D- /A E—/pF
An nmP0r+61V\+ mode of the 3-Limit Dna+on\c Ojaioaa( ‘2({6
referred to b)/ Achilles Tatios. The dual is YI72%: 3‘}'54

1296 1458 :1536: [ 728 : |94 2048 : 21§7: 2304:2592

H-c D \Eb F G ‘b /A \Bb C
e VA GV IE MR D C

\EL Bl F—©—G—D/A—/E  \AbE-BhE F—@—G—D-A




Figgre §: The Pfqne‘l'ar/y Monochord (Celestial SPheres)
s)/mbolizinj the ‘sacred’ 5-Limit Oﬂdomd in smallest terms

;XLA—E—B T840 ©® ) ¥ £ © S N K X
\B

T2:90:90 : 96 :10%:120: 128235 |44

c D E F"G A B B C

8 C BLAb G F E6 D Db C

‘ - Dual is 120:240
Abs’rrﬁﬁn t.bble =i R, -

WY P T "."I":'i"'-,'.."l' RRSETE -
Pq‘ﬁ-ern R i

; ..’;-.3-':3."'.:. 3 Limit
55w Abgiract Pebble

Closely related L ""'""'"-'-.:f-.'-.Z-;:'.-‘-'--s}:.-:l';:.'-::z"f-'""‘"' A Pattern
Ogaldan harmonies™ B e

D o e R T
Euclid (Archym) usz':z% 14581536+ |72F ¢ |44+ 204F 21972 2304
T Limit O%(AOMO‘ B & /E F W /A \Bb /™ L
in smallest Ferms £ W \Ab G F b D NUB C

Plato’s Timaeus 15362 1725 s 1944: 204522197 2 2304:2592: 2916 - 3072
3-Limit Ogdoad &5 It ¢ /r";' & /A ’B“. c
\\WOY‘IO{ B u(// C \Bb \Ab G F# F 5k \DbC

Plod'os Timaeus 9o : 10§ 2120 (2% <135 : 144 (60 2|0 192
5-Limit Ocaa(oold = P £ ¢ IR & A B

-
C M Ab G &b F Eb Db €










Fiqure 11: Key to the ™

Pebb/e arithmetic ”ﬁpaﬁ‘erns

2-Limit C)/ch'c.al io{en+i’r)/—+ Octave Tnvariance ©

3-Limit A line of musical fifths and fourths

e 3% 31 {4 3 & 5. . g»

2/53" 2;" 273 Y ¥ 3}23 %‘* “ﬂoahmj" octaves
\Eb—\Bble—@‘Gl"Df/A Pitch notation

—eo—o  0—90—9—0 0

—0—9o—9o o0 o
Triad

Pentad 030( oad

5-Limit Opens the line onto o ‘surface’ COV]SIS“’)Y\
an open ended Triad /_aﬂ'nc.e. - formall y o lled
the '5-Limit Tri-axial Matrix

The musical consonances form a hexaqon qrow\a( the One

E = 5 ...Me dial

¥ /\/ ................

o Peyfect
A / 3 l<_/1\_—*3 '/I\ // Co::oneomces
Ab___E_b 5t 34 /g__/ Imperfect.

Cohsonmnccs

consonawnces

Evev-7/ +ype of Harw\on)/ has its own [ao\Hcrn s:anmmre.

£, VAMVWZ@Y

Ma\')oY Minor Diatonic Scales
Tr»’mﬂ( Triad (5 me+ Hep‘l'mds) Cl’\romwhc, Sco\ft

The musical consonances The enharmonic and the
within the Te mc-l'ys diatonic scale within Té{'mci')/s

yrcHE .0.
7 Enharmonic
9 N

f : Chromatic
?;‘ . @ .'"- ):j % /\ Diatonic

The three ‘levels’ house the genera, as shown akbove













Fa'%ure IS : The Geometrical Proportion on the Monochord

Mese A2 %:)i <
= W e £
Mese r
e F ,B' C
0 1 - & 3 B B
¥ . z
=k :
X ul H‘;(
| c £
0 Ji 1 —i \‘Fn 2
“Bu‘
0 4 ! 3 H-

Use Monochord Series
division 1:2

In the first cons{'rud'ion,
A Perpendl'chlmr (Gnomon)
1s ‘erected at the Mese
+o intersect the “dome’
at Y. An arc is drawn
with radius XY, which
meets the string at

the desived fretmark.

This point can then be

used +o erect another
nomon and Find more
Yrational ratios.

In this cqse, a gnomon
erected at F (un ing
the division 2:3:4)
yields the irrational
vatio which is the
mean heftween F-C.
This po'mf is used +o
Find' more irrationals

from 53-E.T.

In this case, the
semi-cirele is ev\c.loseo(
within the |:2 ch-omﬂle,
whose a{iat\/’ovml ExXL)
s A5 . AtV+the second
octave point, erect o
nomon , and extend
wﬁhc arc to yield the
Meantone vatio A5/2.,
In a Secona( 'Orocc ure,
erect another anomon
to yield A5, which
s the meantont §icth
(flat b), one- fourth comma)




Fu'%uv-_g_ 16: The Pythadorean association befween the

acredd Rodts (Elements) and Solid G\eomeﬁ‘y

1:1 The Monad - Fire, heaven

V= number of vertices
F= number of faces
E= number of cdlges

V+F= E+2 (Euler)

Tetra hedron
V=4 F=H4 E=6
Two- dimensional Self-dual
C-Om[aonawl'
[11:{—1: 2 The Dyad Earth ! .
= :

Hexahediron (Cube) e
V=g I'E-—é E=|2 F i NE t
Dual = Octahedron 1 Y/

-l e £ 3 ‘f' The, Tv'lad Air

Octahedyron Ulh\OY\ oF
V=6 F=% E=I2 Hexa. + Octa,

Dual- Hexahedvon —-76uboo+mhedron \
Va2, Felt, Bezy '

Bl 2:3:4—> 3:4:5:6 5 6 The Pentad - wmk

Icosahedron Union of

V=il =20 =50 Icosa. # Dodec

Dual- Dodecahedron —>Icosao{ool<co\hegmn
V-30 F= 32, E=60

H
[[3:4:5:6—> 4:5:6:7: 8" The Hemea( AeHaer

Dodecahedron
V=20 F=(2 E=30
Dual- Icosahedvon




iaure 17: The T-Limit Arche:f/ypes within the Pebble. arithmetic
A# (5-Limit)=4#9Fs A% (T-Limit)=49%s  Klisma (K)= s

25(28) 75 1'!_).'15. 1).225 (1 AR
B ABOBD ot
5.:- : 5 'l5 . . %

is iz (1) Ag Bhet LY
/ W \3 q) <5 F%G_ﬁ & :

3 \'}_'f 27— F The T-Limit substitutions centre avound
two 'i'm‘o\a(s, mar ked b ¥ which
are either k-vaised or k-lowev€d from +he’ 5-Limit

Bhb~-Fh-ch'

F!'%ure lg The schisma as “otomic unit’” of Just Harmony

S| Ratio Name c | e | Se| Construction from s, k,ic,sc
01| Unison 01 00

1 | %¥3:984 Schisma S .

4 1224:225 |lismaq K The primary “huildin
10 |2025:204F Diaschisma C, ic lo]ogks”oe Jus*{' Harynong
11 90: %[ Syntonic Comma | 1| | | L Sl
1z 73-‘Z4-D.‘{'omc Comma | 1 dc = sc+ s

(46364 T-Lim Comma ict k

15 (3072:3125 5-Limit sct k

2.1[125:12% Enhavmonic G-L)| 2. | 1 sctic

25|35:34 Enharmonic (T-L)] 2 | 1 sctict k

32|27:2% T-L. Chromatic Sel 3 | 2 sct+ic+sc

36(24:25 Chromatic Se.(64] 3 | 2 sctic+sctk

431 20:21 T-Lim.Medial Se. sctsct+ sctic

4o (243:25¢6 3-Lim. Media| Se| L4 1| sctsctictictk
H7112%:135 5-Lim Medial Se| 4 1| Ssc+sc+sctic+k
57|15:16 5LimDiatonic Se.l 5| 3| 1| sc+sc+sctictictlk
611415 T-Lim Diatonic Se. 3 sctictictictictic
6Y 25:27 5-Lim “acute” Se. 6 Sc+ sc+ sct+ sctictictk
717 11:12 *¥4th tone” 714 sctsctsctictictictictk




Eigure 19: The Circular Graph shows m&rico\l{oroge_r{'ies

of musical intervals. Here it
is resolved into commas.

G

The Havrmonic Sevies
Tetrad CE-G-A¥
i$ shown n solid
lines , its inverse
reciprocal is

shown in dotted

Figqure 20: The Greatey Perfect SIysfeW\ (Also, see R?QQQZ)
The €irst monochord division to place the Tetrachord Frames

Diezeugmenon Hypaton _ . :
H)’Perbolaion r J HMQSOY‘ 7 | Diazeuxis
& Cl c.
a 2 ib1¥ oY i
Mese

monochord (This is not a classical procea(utre)

_F%VQLQ___Z_'L: HOW to ‘Fin(A the 5“‘ Harmon'xc. posifion on -qu_

: A

: P R =D
[ : i)
Br;olcje, Mese




_E_qupg 22 The 5-Limit and 3-Limit+ Diatonic an‘oaa{j

T2 144
Dual
120:240

90: |50
Dual
q96:192

120:240

Dual

‘12 44

HS?. 2304

Dual

l‘i‘l"l- 383y

[45§: 2l‘l 16

193673072

1536:3072
Dual
457:2916

1944 : 3597
Dual
[152:2304

he four most harmonius moa{es

T2:%0:90:96:10%+]20- 125/;35 | 444 F/
& X B F G A \Bb c

C Bb Ab G F Eb D gﬁg)
b—B

0:96:107:120:12%:135 :I44:160: [0
qc Db Eb F \6b & Ab\Bb - fm
C'B A G TFEF E A—E—B—-F#

96 (0F:120:125:(35: |44 160 :s’o 192 = -f**
DEFFa F/ \’B\p

c
C \Bh Ab G \ab F Eb Db c
SIORT

0:129:135: 144:160:190:192:216:240
12 <i{D bFGZb CDBZAb—-EM

C JI)S W A 5 FE \D C v

cvoes

1152 12‘76 14591536 | T2 : 944 : 2049 2197 : 2304
/JE F G /A \Bp /Bt C
C \Bb b @6 F b D DB C

By F-©-G—DAAVENB"  DNARERBY-F-O~G—D
1458 1536+172%: [144: 204%:2137: 2304:2592:2916

C \Db'\Eb F F#F! G b \Bb C
C /B /A G /" F /E D C

FOINARER B F—O—G F-©~G—D /A~ ENYB/ P

1536 |72 1944 2049: 2197: 230‘£ 2592.:2916:3072
bi o 2 /F#Hl JA ~/BH C
C \Bb \Ab G F#-! F \Ep \D' C

F-O-G—DAANEYR  fONA-E-B 06
1944 20472187 2304:2512:2116: 3072 < $45L: 3785

\Db' D eb F G MMb \Bb C
C A 6 .o YR D G

\B‘NAHEH@LF—@-G—-D \B%F—%—@Z/A—/E\B“




ure 23: The Ogdoad Monochords 72:144 +1152:2304

Figure 23

\Bb \NAb

509 $O4
N &

35%
¥XCo o/
\-15'?6 25Q‘~:
75
joL-
D 150

F\
AR T

Symme-l'r}/

on the Circular Gcra,ph - schisma rescolution

>

396.5-90.5= 3065
306s =2

In{-e_rVuls which
qrc)f,oerpcna{iculmr
+o the Axis

are, emphasize
on both'Harmonies.

oa !

" . ~ - ry . s
» A ~ - - -
. . -
. e 0 2 b,
. »
% - .

D
. .
[T

391 =75 = 306s
3065 = A2

Interval TrianjleS:

161
[0t (0%
5T %1 57
c Db D Eb

150
104 |04
46 5% 46
C \Db' D \Eb




Figure 24 : An alternative source for the musical ratios

as The Multiplication Table—= Lambdoma
%
Lambdoma A Frchmevﬂ‘ of the
in ratios Multiplication Table
‘o '+X‘+ 16

extended to §

modulo ¥ v

..N'p..

The Lambdoma

'\5 based On A
Mqre‘ (‘100 'd,
+i manifeb

+hc interval

+rianales within

eqcln T j’he +wo
reaVns

SRS 1 8 K =1 X Ry [

r
ol

wln <l

Rfo~ Y0

Lambdoma in

pifch notation

2=

Ldent +7/ Razgs

meet at o

be)'ono( +he Ta ble
nence

or 'Hne. ‘I'jansceno‘om"'

Source 0of
mam-?e.shmj
emanation




Fu‘auv'e 25

\

vith

aod- names

int

eEYp

: The Old-Babylonian Reciprocal Table
vdted as the

onocRord Series 3090

Table : Pitch | Ratio 3oa{-nqme
Base | PBase 60 ol u
o > 1 &0 11Db| B | 160 = 1:60
= 2 30 2|1Db | B |2:60= [:30
200 = 3 20 3|Ab| E |3:60= |:20
i« & ) 41Db| B |4:60= 1:15
i3+ 5 12 5|F | G |5460= 12
o d0 -6l 10 c. 6|Ab| E 16:60= 1:10| Adad .. .....]
e 4 T530 ¥ Db | B 1¥:60= 2:]5
b.6666.. 1 6540 A Eb| A [2:60= 3:20|
3 10 b 10| F | @ [10:640= 1:6 |Bel~ Marduk
5} 12 5 12| Ab| E |12:60=1:5 |Nevrqa |
- |15 4 - 15|Cc | C |15:60=1:4]|Ishtar
3.75 * 16| 3345 - 16/Db| B |16:60=4:]5
3.3333.c 1¥| 3;20 - I¥|Eb| A |19:60= 3:10|
9 - 20 3 - 20/F | G |20:60= 1:3 | Shamash
2.5 - 24 2330 - 2'{Ab| E [24:60=2:5]
35 - a8 2:24 - 25 A |Eb[25:60=5:]|2
2.2222.* 27| 2313,20 - 27| Bb | \D [27:60=9:20 P
T - on 2 - 30 C | Cl30:640=1:2|5in )
1.‘37£ 32 1352,30 - 32|Db | B [32:60=%:15 D
l.66bb..© 36| 1340 -+ 36 Eb| A |36:60=3:5 §
L5 * 40| 1;30 © 40| F | G [#0:60= 2:3|Ea-Enki Q
L9334 - 5 1;20 - 45 G | F 45.60= 3:4 ©
war R e TR L
bak . °* ) v ' 0= 5t e nli
LT« 54 456,40 - 54| Bb|\D |54:60=9:10 h
E - - 30 {1 - 60 c| clé060=1:1]|Anu-An X
09375 - 6% 0356,I5 - 14| Db| B [¢4+60=16:15
0.§333.- 72 0550 - ;14 Eb| A [72:60= 6:5
0.¥ 75|  0;4% - 1;15| E | Ab[75:60=5:4 > not deified
0.75 g0| O;45 -1;20| F | G |80:60= 43
0.74074 ' 03*%26#0- 1;211/F (NG [§1:60=2T:20

Matrix pa'H'e.rn: 0 /A
/F\F /3
Db—Ab—-Eb—Bb

Monochord: ¢ ¢ &

20 24

5

.« o .

Y \9@‘*—5
/

Eb

cBAG FEELDW C

60

e |

A




Fiqure 26: _SL number contexts which have been
confused with Canonics

The Plo\nd'ar)/ Sctuav-e of Saturn

wlql2 Number of boxes in square = 3x3 =

Sum of any line:Choriz M‘al ven‘:ca[ dum;onml) 15
21517 Sum of an symme:l'rncal 4 numbers 20
Suwm of perimeter values ‘+O (muﬂple of above)
g f 1L Sum of entire Square 45

The Planets on the Kabbalistic “Tree of Life”

Number| Planet | Roman | Gireek | Metal | %
1 The One
3 N Sad-uv'n Kvonos | Lead
Y B JUIP\ er | Zeus Tin %
5 o Mars Ares Iron
6 o, Sun Helios | Gold
; ¢ Venus Aphrodnfe Copper
s )g Mercury| Hermes Mercur °
G Luna * | Selene | Silver
10 ® Tervra Gaia All

An As'l'rological Chart
4 A




Symme+ry values of various harmonies

Elgurg 27 :
3-Limit

Matrix Paltern

(all Diatonic )

Name.

Monaechord

Non- Sym
_Daiv-

o o o
o oo

*r—0—O—9—o—»9

—a—o ¢

* veane

—o—o—0—8 00—

e o o

e o o

”Tr-o\o( :
Te+raa(

.:.He p+a d(
Oﬂdoad

i

':'_':Pehutmt .
Hexao(

‘H’ ‘16

g 254

31“ 7“‘

} 230‘1‘

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

16 32

5-Limit

i 5
-
MW
MW&
MZ\.'M

Tr‘mﬂ(s

Oat?foa 0{5

: 856
;8’4

Tefra o{s

R R T T

He[o{‘a\o{s ;

7!4,

The T-Limit Tetrad is

an mclpnam" chromatic Pd‘H’ern

47
160:120

v




] 2%: Two Plat *Re-interpretati € the traditional
g e o ks a8 s, Sphores 1 Hone

Il Celestiul Slolf\eres ~from the Phaedyrus
around the Earth QY 7a)
(Hestia) No musical

iteh v
H Elements Pimpj?e:(l,c
T Planets

| Stars
T2 positions

@ww»wé:#%*
W Wl F

g EaRTEERL A T1T111 1]

|

- From the Myth of Er (The Republ»d
the e1§h+ whorls of +he slamo“e of necessit ; are ass.ﬂy\ea{
o th¥ octave divided into duSJth"’ tetrachovds -

Sphevre £ Note| Tetrachor teh: 3-Limit WPitch: 5-Limitll
elgrslagp Moy dlPibch S i ch. S
A Pamm te \alnez.eug— F -432 \D & -~ 37D
IS Trite menon \Eb- 456 \C|| EbL- 30| C
ol Paramese QI D82 1Bl D - 32
...... = I e 8 20 T Cemeg (AlC-SRIA
Q L:chomos ' Meson \Bb-£¢43 NG| Bb- 40| G
o \Ab-729 NF| Ab- 45 | F
—2, G-76% |El 6 -4F1E
X CEUEA QI IORAIN

xhuo'§ 2 0 AVRYAV
= i | | 1 o o
s A J\E

:




Efg : A Post Hellenistic Re-interpretation of the
iqure 29 vo\;’(s‘}'mh;lepf‘l/?susc;c of‘m-}rl::PSP?,eres 7

Nicomachus’ account from the Manual of Harmonics :

| E|g$g§: Note etrachord| Piteh: 3-Lim; it
Earth)? &) - 5!2) E
Nete ; F - 576 \D
(i) faranete “Synemmewon| \Eb — {4§ C

2/ | Paramese (Trite) R \Dk'- 724 \Bp

T%b : }2{\6 \Bb- 54 \2
_ S =
Meson | (Ap - 972NF Ab - 40 | F
G -jeMElG ¢4 | v
N\

Lichawos (Hypermese
Parhypo{ie.

2
¥
[0) Mese
o
YR

Hynad‘e

Stars )k F) - 152)D)(F) —C72) ND

. ﬂ()oroslaml:nnommos) éC) (l536)(A) ©) -."tég m

R 2 A N
N:comachus actuall gives 'Hwee vers;ons 'qu +wo shown
here he reverses -‘Yhe P lacement of Mer and Ve—hMS),
and a -Hmr which reverses H\e scale lr o ion, givin

+he falling order [i ote +that in tWis Yeversedl
order, +he Sun mainta ms it S Pos ion on the Mese,

Ro?cv Bya ;ard (l‘|2°l) re-m+erErc+e.o( Nicomachus to use

+e rqc ords esuH‘ma

unc am co unc
scale V\U\mbers ke ﬁla $0’s My £ Evr-
‘ Planet | Name of Note | Tetrachord PH’C[’): 3-Lim__[Pitch:
Eavth )7 (©)—-(2%%)
») Nete diezeug- | G — 384
¥ Pavanete meno F- 432
S Paramese : IC)—?’QG_
.9 1 Mese ... ... | &
o Lichanos Bleson \Bb-64Y
24 Parbhypate \Ab- 729
(*\.) 5 Hypete (8)176?4)
& e 102
{Proslambanomenos)| (€)-1152)

Note the omission of the Trite element in the scale,

¢ e e ST




Some. more Posf HC”CH\S"'N: r€~\n+erFrc+o1+)ons
of +he traditional “Music of the Planets /

Fi qure 30 :

P(m +he Elo{er Martianus, Censorinus, and Theon of
r‘no\ ise wo o(ls Mncf‘ +9-'|'rmcl'\0ro4$ RM'H«" ‘H’mn ‘H)(
MS&lq( Diatonic Té‘f‘ruchary(s +he Chromatsc

<5+£ 4 ey Origingll
. ley Aned M)&:r{‘m\ )ms ’

while Censormms and T heopn

variety . and 1 has been 544@_
meaon —Hne Enharmonic veirie

Uuse ‘G\ for the Fixed si'ars

use "F’ The twe Vérsions owre so close that ‘HqC)' are
Combine lf\eN- :
Planet | Name of Note | Tefrachord|Pitch: 3-Limm  [Pitch: 5-Lim 1"
: o{.ezcus F-3%88 \D|IF - 135 |\D
R | Paranete menonV | /E~ 4096 V| ER- |+4 | CH
U Trite \Eb- 4374\C ||Eb-150 | C
d Paramese D- 4608 |B||D-160 B
......... 2 LMCE\Q %‘ 213"" Tl .Q.’?.ilz...\./.\
ichanos : / |44 |F4#|[ Ag— 2| F#
¥ }aarhz'l_lomft Musan NAb- 656 \F ||Ab—-225 F
& ypate , . G\ éﬁl?'?; ElG-240 | E|
o H o P =270 X
(Pr0$|mm b.) — (C)"(’an’ég) (A) (C)-(360) (D

Pattern on the matrix: 3-Limit

5-Limit ‘“'-E \Ab—\Eb—ﬁ—F-F—@—C\—D-—/A—-/E
ity Boethius’ notation

f F o = A E B Fi# ct

Achilles Tatios gives a close variant of er above scale.

Note +hat he chgnies the order o€ +he [oomd‘s

——

Planet | Name of Note |Tetrachord| Pitch: 3-Lim [|Pitch: 5- [_,m*
» Nete F- 904 \D|[F -135 [|\D
T Pavanete diezeus-|/E- 204% VCiF|El- 144 Ck
24 Trite menon’ NEb-218T7 NC |[Eb- [50 C
o Paramese D- 2304 |B [D- 160 B

.F . 1 ... e 25017_ AllC-180..| A
¥ Lichanos Meson \Bb=2916 NG [Bb-200 G
G | Furypate A~ 3015 [SRIAZ 215 Nk
e B TP oee RO P=250 D

aton - =
4 (Proslamb-) ik (€)- (518 AN()-(360) | (A
L\ke the Myth of Er wmonochovd, +he Mese is "Qpr<5cn+e.a§ b),

er‘cm-y ( ermes roﬂher’ than ’-)—he Sun,

L O S S WP

v




Fu'gure 3l: Cuccro Clst Century AD.) in his ‘Dream of
Scipio! gqives his own version of the
Plo\nd w7 Music ! Ramis de Paveia (14%2) inter prets i+
as sho b€.|OW Roethius é%éeh‘)'MYyAD) |y\”'evpvt‘}'5
Cicero s)vmlm-ly except + ¢ gives Venus the same
vetlue as Mev‘cuw-y (D), Followmﬁ Cleevos indic ations -

Planet | Name o5 Note [Tetrachord P.fclq 3-Lim  Pikch: 5-Lim
...... : 2’1«5: '\B ?‘I% Alc-. 36| A
<hanos b— 649 NG| Bb— 40
M P;\Yk,ﬂ,onai'e igaon MAL ~ 729 \\G=' Ab%- 45 g
o Hypate G - T6Y|E|G — E
[0) Lichanos % F- %4NDJ|F - 5% [\D
2 Parhypate Hypeton |NEb - 972 Nc [ Eb- 60 | €
¥ Hypmh’. - 1024|B||D — é4% | B
p)) Proslawmb. C = HIAIALC = T2 LA
oo M‘
Dio Cassius (2r4-3vd Century AD.) gives essentially the
Ségmc. mx\oc ovd. but w\izl/ﬂ t+he glome:l'mv‘ ordlzr\ veversed-
Note that +his version comes guite close’to +he oriﬂ}nql’

Planetary Mowvpchord (Double” T2: 144) .

Pfome.‘l' Name ok NO‘I’( Tc'{‘r«choro( }011'61') 3-Lim |o|+c.h 5'LlYY|
B a0 USRS SR G ST Allle. - 36.. A
¥ Lichanos Meson \Bb- 647 |\G Bb— 40 G
¢ Parhypate \Ab— 729NF AL~ 45 | F
[0) Hypate G- 163lENG - %X | E
v hyp ate paton (\Eb—~ 972\c [ gb- 40
h Hy;mi'f i D - 1024 5|D = ¢4 | B
X Froslamb, C=HSUARIC - 132 | A

Dio Cassius ‘jwes the 3-Limit version as a se%uey,ce of
F\G-st fourt SL\OWW\ how the planetary” rulevrs form

proper om(cv- for t o{m ys of the week! He aH’mbm‘es
+h\s Seqguence and th e aff s—\bm-l-son fo the ancient ;‘mo ians.
The secLuencc or |ine of £; Yihs, ot course, is the matrix
which s shown below :

Matrix €ov 3-Limit Diatonic Hepi‘ouol:
\Ab—Eb—Bb——F ——©@——G6——D
2 o
W«kdo\/ ?_ - ¥ : = h
Frw‘a\y Thursd«y Wedneso{ay Tuchuy Mow/‘o\y Suvw{a)/ Séd'urdol)/

Planet




Eigws__’a‘_& Systems o€ ‘Planetary Music’ pased on +he
'?n);ﬂ’-d tones of the ach.\Cn"‘ Gireek music o
Sysfcm Both the Greater Perfect and Lesser Perfect sy stems
are heve combined. (See also Fiqure 20 ). The resMH-m
ha\rme:)/ 1S T - me or l;ac_,orcam Tet ro1 vvlmclj
forms Ghe matwrix :

F-@-G.——D
' Ynem. Hypaton
Te+rac|n0¥‘c‘ i L ID{cz. MeSon XE Diazeyxis
plm\d—“ A{-},,\,HJM;,QDQ?O Pl 7+ ............... b*
!oo+h ) Xh X4 02 ¢ ..D. @
teh Boe-l-hnms gB X EW 6 A E B A
s b of pDc & D C
Harmonics gca e 10896 7264 54 4¢ 36 27 2%
Monochord scale : lblf( 2"('27 32 36 4y s

e - - _I\PJ

P+Ol€m <Q”°‘Cen+ n his Harmomcs (—For'l'{-'neo( b}/ an
mscr\ +ion Foum a‘l’ Canpbus in E ives a scale as
above | usmj harmonics numbers. Wmmmﬂ ( I3t Century AD)
hints wt +hedsame construction :

l Planet | Nawe of Note [Tetrachord ’Pi{'ck Havmonics Monochov%

- 24— (0% 16 (%)
i Nete Hyperbolaion Hyperbolaio C - 32> 94 @ [¥ (1) ]| A
);;l Rll::‘l": Dnezim mcv:m Di¢zengmenon G - 24‘"" 12 ¥ é'zz \g

: Par-:ym‘ menon S W0 F - 205> 64 ;27 135)
mese T 24 , 31((1'@ E

Mese C—- 16— R 35

%)% Hypate Meson Meson G — lg.—v 3{ P4y @D E
F{re/Air H)’P“'l" Hypa‘l'oh Hy'owl’on D - 99— 26 (32) B
Water/€arthl Bq sl banomenos - g »).4 L 72,39 A

Anatolius (3™ Century) re- m-"cv' rets the same nuwmber sequence
(with some errorsy/a\s A monockoro{ sequence :

Planet |Name of Note | Tetrachord | Pitch: Monoch ored

R = P~ 8§ —Pa% 2

D Nete Hyperboliaon Hyperboliaon C =~ 9 =27

¥ Nete D’ezeu Meno ﬂ)e — G —~ |2 —= 36 E

? ara\mesﬁc g ooy = 1L > 4y B

9’ Mese cC - 19 — 54 A

1‘. LlCL‘“”O;AMQSOh Meson Al - 2[%-——’ é,s ? FE
Hypate Meson 6~ 24 > 7%

w Hyp:;’( y m‘)‘oh HYI”‘“" vD - 3‘{-(’)" 102 B

X roslam &> 36— |10F A




Fi%uv'e 33: Two Mvmsual Versions of +he 'olmnd'ary Musjc’

from 0™ Cemf‘uv?z Arabic sources

Al-Kindt i‘v“ 7 Monochord scale which can be mi’erprc-l-ez,{
as both conjunct or wnet. It does not cover a Full
oc,'l'a\ve. I haVc \m-l'cr w}w( it here as 5-Livwnwt

net |Nawme of No-}e Tetrachord [Pitch (Monochore )
5 Ncl'?ﬁez&gmmn G - 3%% 5
¥ D.’ezeuammon \Gb -~ 405 \Eb
2 N;{'e S'yvsiwwmnon ? = 432 \
0] Aramese nemmenon | D - 52
e { . Db - 0 \Igb
4 Mese cC - &
1 Lichanos Meson | Meson \BbLb— 64% \G
(k) (Ab) - g'/zo) (F)
(@) - (1152) (A)

SBpiF—E-G—D
Z X {

\Gb==Db  (Ab)
Ikhwam al- San (mednm Brcﬂwcn o? Pwm"‘y) gn/c a

most Unusual vmonochord scal c Cars to“ be «
variant of the m]o)ovomclq bas: ov\ 5;5 oncs (Fi ur<32)
but the numbers cive alteved +o o a 7~ it €le

and o 13-Limit element (1). The sco\lc still V'Ouﬂh)y -Follows
+he contour of +he Fixe +one aPProaClﬁ 4

%%Q_Mms_cﬁ Note | Tetrachord | Pitch ( Monochovel) T|
Eavth v T
_l%_‘"_Nd" Hyperbalaion Baiahibion! € T== 0% A
¥ INQJ; Dét'zemommoh D’."gumjmmm ?:\1: ‘l%':; }ég %
ete Synemmenon
?ﬁ _&argr;n:n;:w Synemmmoh D L5 22£ i
[0] ese C. = 2
Z LIChdh;S h:qcsOh Meson g:l: %ET—) gglé Fz}-
ate Meson %
Iy Lxcf nos Yypaton B Hypaton Fl- 27%> 3%¢ ]
7')° YP
X pote Hypaton D 32— 44y B
roslamb. ) 36)—=>(G0o4)

13-Limi} elements cammot be drawn on +he Matrix , which is
only a)o,aro,orim+c For the 3'LM\+ 5-Limit, and i



Fiqure 34

g

(on A)

IM)
IS

Scale vwstloars avre
cowm onom S (H) Mhaf as Monochord
iven 1 swmallest
ways has arl' ICMS4 onc Frmd‘ onal &(emcn+

nc\)k lﬂh S.

€irs

octave is
second octave «
+he thivd oc.‘l-aWt is 3:V<.n on)f

HMV‘W\OV\\CS

5 5c:l_ul<. < om}es for ‘Pl
este ame ary appel
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