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To Ernest G. McClain Cryptographer to the Gods (1918–2014)


THE

HARMONIC ORIGINS
OF THE

WORLD

“In this book the author reveals himself as the natural successor to Ernest McClain. As McClain before him, Heath has realized the extent to which the natural harmony of music binds into one the ‘within’ and ‘without’ of man’s world. He introduces us first to the observable recurrence of numbers underlying ancient astronomical sightings and then skilfully reveals the connection with the harmonic numbers of the sexagesimal system discovered by the Sumerians and Babylonians. Underpinning ideas with superb graphics and skilful numerical tables, he shows the ancient scribes, priests and ‘gentlemen of leisure’ in the Aristotelian sense, to be most subtle—in many cases far more so than we who work so hard to understand them. The progression by which he reveals his thesis is impressive.”

PETE DELLO, SINGER-SONGWRITER, COMPOSER, AND MUSICOLOGIST



Preface

My own findings regarding planetary harmony lacked a proper context until I came to understand the work of Ernest G. McClain and collaborate with him under the auspices of Duane Christensen’s Bibal group, many of whose members were Ernest’s highly various friends and long-term collaborators. Ernest sought to write his version of this book, then called Brave New World. Instead, there was a period of acclimatization and analysis as to the deeper implications within his diagrams and his methods of working. Out of the blue I wrote him a program through which anyone can survey his views of the harmonic domain, while that domain and his friendship started to change how I perceived it.

Previous books of mine have also drawn on bodies of work not generally accepted by academics and hence were published to a more general audience, those interested in Earth mysteries and sacred numbers. A prominent influence was a leading author, John Michell, with whom I corresponded largely about ancient metrology. Michell and his friend John Neal provided me with the content for a self-propelled education in the now suppressed science of measures, which has been crucial here in analyzing sites such as the Parthenon, Marduk’s ziggurat, and the Mexican city of Teotihuacan, as to harmonic codes built using ancient measures.

I wrote my first book (Matrix of Creation) after a decade of calculation. This work was initiated by my brother Robin, and it focused on how the megalithic probably studied astronomy through their monuments and geometrical methods, then stumbling on the harmonic ratios crucial to this book. My purpose became the work of writing and researching a number of mystery areas with an eye to the story of their human development, a story not sought by historians who ignore fringe subjects. My writing resonated with the interests of long-term friend and occasional mentor Anthony G. E. Blake, on how media journeys enable an implicit order toemerge.

Richard Dumbrill’s ICONEA musicology conferences for 2013 and 2014 led to the work found here on harmonic buildings, the Olmec, and orality, while Dumbrill and Carr’s new Music and Deep Memory: In Memoriam to McClain will have an extensive paper on harmonic allusion in the earliest chapters of the Bible, from which chapter 3 developed. The Bible material is a concrete example of what was possible for this book, and since then other topics, undocumented by McClain, have been completed including the location of musical scales on harmonic “mountains” with help from my Bibal friend Pete Dello.

Having published five books with Inner Traditions I recognize, from a media perspective, how contact with technical specialists and their general ethos has influenced my published work for the better. The copy editor for this book, Cannon Labrie, and project editor, Jennie Marx, cannot have found it easy handling new semitechnical material, yet their work triggered a significant—and, I think, beneficial for the reader—restructuring of the book.

Researching illustrations has become easier online with Creative Commons and Wikipedia, while rights to use have become harder if not impossible to progress in some cases. Michael D. Coe very kindly agreed to my use of his content, as did Carly Rustebakke on behalf of the Linda Schele collection and David Schele.

Before he died, Ernest McClain gave his permission to use any of his work, helping me to create sections of chapter 4 on Greece. But I could not rest on McClain’s laurels and, where possible, I have instead expanded on his own body of examples for harmonic coding employed in the ancient world. One should not assume McClain would have approved of my work but, in the service of my own findings regarding planetary harmony, his own case for harmonic allusion in ancient literature is further validated—for a widespread religious harmonism having existed before the current era.



INTRODUCTION

The Significance of Planetary Harmony

Over the last seven thousand years, hunter-gathering humans have been transformed into the “modern” norms of city dwellers through a series of metamorphoses during which the intellect developed ever-larger descriptions of the world. Past civilizations and even some tribal groups have left wonders in their wake, a result of uncanny skills—mental and physical—that, being hard to repeat today, cannot be considered primitive. Buildings such as Stonehenge and the Great Pyramid of Giza are felt to be anomalous because of the mathematics implied by their construction. Our notational mathematics only arose much later, and so, a different mathematics must have preceded ours.

We have also inherited texts from ancient times. Spoken language evolved before there was any writing with which to create texts. Writing developed in three main ways: (1) pictographic writing evolved into hieroglyphs, like those of Egyptian texts, carved on stone or inked onto papyrus; (2) the Sumerians used cross-hatched lines on clay tablets to make symbols representing the syllables within speech; cuneiform allowed the many languages of the ancient Near East to be recorded, since all spoken language is made of syllables; (3) the Phoenicians developed the alphabet, which was perfected in Iron Age Greece through identifying more phonemes, including the vowels. The Greek language enabled individual writers to think new thoughts through writing down their ideas, which was a new habit that competed with information passed down through the oral tradition. Ironically though, writing down oral stories allowed their survival, as the oral tradition became more or less extinct. And surviving oral texts give otherwise missing insights into the intellectual life behind prehistoric monuments.

The texts and iconography of the ancient world once encrypted the special numbers used to create ancient and prehistoric monuments, using a numeracy that modeled the earth and sky using the invariant numbers found in celestial time, and in the world of number itself. Oral stories spoke from a unified construct, connecting the people to their gods. Buildings were echoes of an original Building, whose dimensions came to form a canon within metrology, the ancient science of measure. But the language of the gods within this Building was seen to be that of musical tuning theory, the number science that concerns us here. The gods in question are primarily the planetary and calendric periods seen from Earth, and it was only through the astronomy associated with the earliest megalithic buildings that the ancient mathematics could have naturally evolved.

To see musical harmony in the sky, time was counted as lengths of time between visible astronomical events such as sunrise, moon set, or full moon. Geometry evolved to set alignments to horizon events, such as the solstice sun, or to place long lengths of day counting within geometries such as the trigonometric triangle. Megalithic astronomy (chapter 1) consisted of a set of quantified lengths of time and the geometrical relationship between them. It would have discovered that some of the ratios between time periods were especially simple: most significantly, the two outer planets, Jupiter and Saturn, were related as 9/8 (a musical whole tone interval) and 16/15 (a semitone interval) to the lunar year. In each ratio the lunar year is the denominator and the planetary synods are the numerators. If we make the denominators the same (by multiplying the ratios by each other’s denominator) we obtain (times 15) 135/120, and (times 8) 128/120. Because the lunar year is 12 lunar months long, the lunar month must comprise ten subunits of time; the Jupiter synod must be 13.5 months long, and Saturn’s synod must be 12.8 months long.

The idea that astronomy could have caused the ancient world to have any great interest in musical tuning theory runs against the standard musicological model of history in which it was the making of music that drove the Babylonian tuning texts to appear on cuneiform tablets from Nippur and other places. However, lists of regular numbers and tables of reciprocals counting down from sixty to the power of four (12,960,000) hardly seem relevant to practical music. The number 12,960,000 is a significant number in my work, belonging to Venus, the bright planet of the inner solar system, in its synod relative to the lunar year. The number is a large one because she is higher in “heaven,” becoming Quetzalcoatl in the Olmec’s cult of astronomical time inherited by the Mayan and Aztec cultures (chapter 8). Tuning theory must have found its way to Mexico before the devastating Bronze Age collapse circa 1200 BCE, a date when Mexico’s likely contact with the eastern Mediterranean would have ceased. The future of European tuning theory in the ensuing Iron Age then lay in the hands of the Archaic Greeks (Homer and Hesiod) and, surprisingly, the Jewish school responsible for the early Bible (chapter 4).

Whenever civilizations fall they pass on information. When megalithic astronomy died, it bequeathed the idea that the planets were gods related to the moon through musical harmony, also leaving the ancient world its metrology. When temples were built or stories to the planetary gods passed on, these could express musical numbers as ratios and lengths within architecture, iconography, and myth. In classical Greece, the power of writing had won over the oral world whereupon Athens enshrined musical harmony in the Parthenon and in Plato’s writings about the ancient tradition of musical tuning theory (chapter 4).

I first noticed the musical resonances (of Jupiter and Saturn to the lunar year) in 2000, for which I could find no traditional setting except mythology.1 The extensive works of the Pythagorean tradition for instance, concerned with planetary harmony, are complex and appear more influenced by Greek mathematics than by the ancient world. After some decades though, understanding came through the work of Ernest G. McClain and through my collaboration with him in the last years of his life. These outer planetary resonances slotted perfectly into McClain’s frameworks for ancient tuning theory. The primary sources for McClain’s work were the surviving texts of the ancient world but his key to these texts was Plato’s dialogues, for which he had provided a definitive interpretation, as being a cryptic textbook for ancient tuning theory.2 Ernest McClain found harmonic numbers (which only have factors of 2, 3, and 5) referred to (as if arbitrarily) in various guises within ancient stories, allowing the initiated to reconstitute a much larger array of harmonic numbers belonging to the god or to a spiritual locale that the story was intended to animate.*1 In his popular work The Myth of Invariance, McClain recreated many otherwise hidden harmonic worlds from number references within texts from India, Mesopotamia, Egypt, Greece, and the New World.

It became obvious to me that the common denominators (see ratios of the Jupiter and Saturn synodic periods mentioned above) would “place” them in the corner of McClain’s “holy mountains.”†1 More and more “characters” from astronomical time started appearing “on the mountain,” in parallel with McClain’s own interpretations from the Bible, Homer, Babylonian texts, the Rg Veda, and so on (for example, see figure 8.7,).

The astronomical significance of harmonic numbers left in ancient texts explains the mystery of why they should be there in the first place, and it confirms the important role texts have played in carrying a whole system of knowledge from an oral tradition. In their heyday, “texts” were only in the heads of reciters and listeners of all sorts—some hearing a good story and others learning new facets of harmonic knowledge. Such a tradition evidently thought the world had come into existence due to musical harmony (chapter 6) and that relationships to the gods were organized according to harmonic laws. Indeed, the astrology that so obsessed the Babylonians was probably rooted in a harmonic model of fate involving planets and calendars. One can see how stories such as Gilgamesh reveal that the Sumerians knew of it (ca. 3000 BCE), placing planetary gods like Inanna/Ishtar/Venus in heroic stories that make better sense if referring to “holy mountains” (chapters 2 and 7) located in a harmonic heaven.
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Figure P1.1. How the octave domain (a), which is symmetrical in the logarithmic domain we hear, becomes (b) Plato’s Demiurge consisting of the descending and ascending fifths (3/2), then (c) multiplies the octave by 6 to rationalize these to pitches values 8 and 9 within octave 6:12, and (d) this then fits the relative frequency (in months) of the lunar year, Jupiter and Saturn synods.



PART 1


[image: image]

RECOVERING LOST KNOWLEDGE OF THE WORLD SOUL
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Plato proposed a World Soul that took the form of a musical octave—having been given that form by the Demiurge, a creator god—bringing harmony to the Earth’s surroundings. The octave is so named because in modal music there are only eight tones, and the beginning and ending tones differ in frequency by a factor of exactly 2. In the act of creation there were two further tones within the octave—mirror images of each other. This 
mirroring, called symmetry, is crucial within all created octaves as tones arise that are reciprocal to each other and to both ends of the octave, like twins (see figure P1.1).

To see the octave’s true form, one must visually mimic the ear’s ability to see all identical intervals as equal, and to use the eye to see all octaves as circles going clockwise from top (= 1) until the top is reached again. At the bottom of the circle lies a possible tone that is equidistant from the top, traveling either clockwise or counterclockwise. Since each path is equal, the value of this tone must be the square root of 2, whose square would then be the multiplication by 2 involved in doubling (see a in figure P1.1).

The Demiurge must decide on what is going to be doubled in size to form the octave, in the context of what is going to populate this tone circle. Chapter 1 reveals the lunar month was used by the Demiurge for the purpose of calibrating his octave as follows.

Plato’s Demiurge took the lower value of the octave (1), divided it by two and added the half to the lower value obtaining the tone 1.5 or 3/2, which in music is a fifth. He also divided the doubled value of the octave (2) by three and subtracted that to obtain the tone 1.333 = 4/3 from the start (see b in figure P1.1). To achieve this with all integer values, the octave would have to be scaled up by a factor of 6 to having 6 to 12 linear units. The four tones of the octave are then 6:8::9:12 units, with 6 and 12 at the top, as is shown in c in figure P1.1. However, instead of using the simplest possible octave of 6:8::9:12, the real Demiurge rescaled all the numbers by 3/2, making them 9:12::13.5:18 in lunar months (or in integer half months, 18:24::27:36), noting that twelve months make up the lunar year (see d in figure P1.1).
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Figure P1.2. The modern note names and keyboard reflect the significance of symmetry to the octave domain.

The tones of the octave need to be introduced by their modern note names. Because the tone circle is inherently symmetrical, the tone names used in this book are aligned with those note names used for our modern keyboard’s twelve different tones (the scheme adopted by Ernest McClain). The top and bottom notes of the octave should be D, since the piano key for D is the only symmetrical white note, surrounded by left-right symmetry of black and white keys. The only symmetrical black note is A♭/G#, and this is numerically the square root of 2 referred to above and shown in figure P1.1a.

Using note names, the octave is then between D as 9 lunar months and D as 18 lunar months. The two created tones within the octave are G as 12 lunar months (the lunar year) and A as the Jupiter synod of 13.5 lunar months. While the Jupiter synod, seen only from the Earth, was probably not changeable by the Demiurge, the other three tones of D, G, and octave D are all consequential to a lunar orbit that was increasing its distance from the Earth due to tidal interaction. The
increasing lunar orbit might have allowed this harmonious octave relationship
to develop as follows.

A clue is found in Saturn, the next planet out from Jupiter, whose
synod is now 12.8 lunar months so that these two outer planetary synods
are inherently related, irrespective of the moon, by the interval
135/128.
The lunar year is related to Saturn as 128/120, which reduces to 16/15,
an exact semitone from the lunar year and hence on the lower point of
the octave’s line of symmetry, opposite D (see d in figure P1.1). Saturn
is traditionally termed a demiurge, and this lower point is considered
the location of the creative force or fire god, a point of sacrifice and
regeneration.

Plato’s World Soul coalesced into this harmonic pattern about
200,000 years ago, a time frame parallel to the evolution of modern
man (see figure P1.3). It therefore appears Plato’s Demiurge referenced
a lost body of knowledge that understood that the major planets were
in harmonic relationship to our moon.
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Figure P1.3. Countdown to Homo sapiens as the outer planets come into resonance
with the lunar year. Time in years runs left to right B.P., and the vertical axis is the
percentage accuracy of the harmonic intervals of the three nearest outer planets,
as this set in with the arrival of Homo sapiens, between 0.1 percent (Uranus) and
0.025 percent (Saturn) with respect to the lunar year.



1

Climbing the Harmonic Mountain

Humans of the Neolithic period*2 built a large number of megalithic monuments. A representative number of these have survived the eroding effects of natural and human forces, which has allowed the design of these megalithic monuments to be assessed by some, including myself, as demonstrating a very sophisticated and advanced understanding of astronomical time periods. But such interpretations are effectively ignored by academic archaeology since they imply the existence of exact sciences and numeracy in the Neolithic, which is only thought of as innovating agrarian lifestyles. There is some consensus that monuments had some astronomical uses: for example, tracking the seasonal motion of the sunrise (or sunset) to form a solar calendar, or tracking lunar phases using daily horizon events. But evidence supporting an exact and unique form of megalithic astronomy is resisted because counting time periods and constructing numerate monuments required some form of mathematics.


THE CYCLICAL NATURE OF THE CELESTIAL WORLD

The natural unit of time on Earth is the day, and the counting of days would lead one to see that there are 59 days between three full moons. But this generates a problem when we ask whether the number 59 could have had any meaning in a pre-arithmetic society, which the Neolithic appears to have been. Marks on bones from the Stone Age suggest that counting occurred but without thought for number as an abstract or an externalized entity. Instead, the number of day marks probably led to the notion of numbers as equal to a length containing “that many,” as a number.

The sun offers a more direct form of calendar than the moon, corresponding to the new needs of seasonal farmers in the Neolithic and hence the agricultural context within which megalithic monuments were being built, in some regions. The sun appears to move north (in the Northern Hemisphere) toward summer and south toward winter. Looking south, the noonday sun gets higher in the summer and lower in the winter and, as a rule of thumb, this is what makes summer hotter than winter. Summer moves the location of sunrise and sunset toward the northeast and northwest, respectively, and by a decreasing amount per day. At the spring and autumn equinox, sunrise and sunset are exactly due east and west in most latitudes, and in winter they move south so as to be (equally) southeast and southwest. Their furthest positions are the solstices of summer and winter, after which they head back to their equinoctial locations, east and west.

This movement of the sun to north and south therefore causes sunrises and sunsets from the center of any megalithic site to move along the horizon between two extreme positions during the year—the summer and winter solstice—and thus, the horizon to east or west of a megalithic site formed a natural solar calendar. At megalithic sites one often finds that some key points on the horizon coincide with sunrise or sunset for a solstice or the equinox, which means that the site was likely selected to have that characteristic—namely, that the view from a fixed observation point at the site naturally aligned to the sun on the horizon at a moment significant to a megalithic solar calendar. This alignment to the natural landscape could then be extended by providing man-made features, typically standing stones, which could then be viewed from the megalithic site’s observation point to indicate where the sun would stand at another point of the solar year. Between the solstice “extremes,” each such marker to the horizon in fact marks two days in the year since the sun travels both north and south during the year and will stand above that marker twice in the year, during the waxing and waning of the sun’s influence.

The moon’s behavior on the horizon is a more complex phenomenon, so it is easier to track over a smaller time frame using its waxing and waning phases, these defining the synodic lunar month and the moon’s changing illumination by the sun. The full moon and the different moon halves are particularly distinct phases, the growing half waxing and the diminishing half waning.

Thus, the fundamental observing framework for the sun was the horizon, while for the moon, the phases of the lunar month were easier to observe. Such observations provide no real explanation for the building of complex megalithic monuments. If only such basic observational astronomy was involved, what drove the complex design of monuments? Two types of explanations arose in the twentieth century, once the sites started to be accurately surveyed and dated.

The first type of explanation suggests that the building of monuments was driven by an already existing cultural framework that some would call religious, or at least involving death and the dead. It gave significance to dates within the solar year, or parts of the lunar month, within which commemorative rites were practiced or celebrated at the monuments. Such proposed explanations therefore saw megalithic monuments as symptomatic of preexisting religious frameworks tied to celestial events.

The second type of explanation was that the monument builders were an intellectual elite of their day who achieved significant feats of astronomical understanding, self-evident in the forms that the monuments took. Prominent was a proposed explanation, based on factual evidence, that the monuments embodied a metrological and geometric competence enabling a pre-arithmetic Neolithic Age to solve arithmetical problems and resolve astronomical facts not thought knowable to Stone Age people, but easily graspable using our own scientific methods.

The first explanation, that monuments were venues involving proto-religious calendric events, surprisingly accepted by today’s specialists, lacks concrete evidence that would prove such a usage as having been primary for megalithic monuments. In other words: to accept time-factored ritual as the raison d’être for megalith-ism in general is a leap of faith that can neither be proven nor refuted. This interpretation therefore forms a cul-de-sac for rational thought and prevents the search for why complex megalithic monuments were built.

Contrast that with the second explanation, that the monuments involved a sophisticated combination of astronomy, geometry, and metrology, which has been criticized as being far too precise and the result of overenthusiasm by individuals predisposed to find their own meanings in these monuments, meanings they are therefore “selecting for,” thus rendering them not objective. However, unlike the ritual explanations for which there is no concrete evidence, the metrological explanation can be tested through measuring the sites and so may be refuted, in the Popperian sense, as to its validity. The problem lies in cultural resistance to revising the standard model of history. Those proposing a ritual explanation are deselecting explanations that the megalithic was an advanced and highly numerate culture because modern numeracy first developed in the ancient Near East, before the development of our geometrical methods for solving astronomical problems.

This unfortunate rejection is fortunately irrelevant to our concerns here. What follows is an abbreviated account of how the megalithic builders, having conquered the challenge of gaining accurate knowledge of celestial time periods, were thus led to the discovery of musical harmony between planetary periods. Musical harmony is based on the three earliest prime numbers: 2, 3, and 5. The discovery of celestial harmonies may have ended the megalithic project and initiated the new religious, literate, and mathematical civilizations in the Near and Far East that, through their written and other records, gave us our earliest histories.




THE MOON AS A MEASURE OF ALL THINGS

The geometrical comparison of lengths of time can only have arisen through the adoption of a standard length for counting, where one day was counted a standard unit of length such as, for example, the inch. Robin Heath and I found, within Carnac’s Le Manio quadrilateral, a monument in which a special trigonometric triangle had been defined.1 Its base is four units and its shortest side one unit: that is, it is a triangle based on a 4-by-1 rectangle, where the triangle’s longest side is the rectangle’s diagonal. The two longer sides of this triangle were “day-inch” counts for three lunar years (the base) and for three solar years (the hypotenuse), so that the unit sides of the squares in the foursquare rectangle (and the short side of the triangle) were nine lunar months long, in day-inches. If instead one built a foursquare rectangle with a unit side three rather than nine lunar months long, the base and diagonal would be the day-inch counts for a single lunar and a single solar year. Once this geometry had been found, it could be reproduced like a calendar.

In modern times this triangle, base 12 lunar months (the lunar year) and short side 3 lunar months, was first established as having been a useful geometry by my brother around 1990.2 By noting that the Station Stone rectangle at Stonehenge was 12 units by 5 units, a division of the 5 units into 3 units and 2 units allowed an intermediate hypotenuse to be formed that, compared to the base of 12 units, would then be 12.368 units long. This hypotenuse generated the number of lunar months within a solar year (12.368 months), and so the triangle geometrically represents the relationship between the lunar year and solar year, in lunar months. This triangle was therefore called the lunation triangle, since its formation appears to represent how the megalithic astronomers had resolved the great challenge of forming a simple sun-moon calendar, successfully integrating lunar months within the solar year as a quantifiable though endlessly slipping ratio, as one might find between two gears of a car.
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Figure 1.1. Robin Heath’s lunation triangle in the context of the
12-by-5 Station Stone rectangle at Stonehenge and that triangle’s “foursquare”
rectangle evident at Le Manio quadrilateral near Carnac, Brittany.
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Figure 1.2. Above, Le Manio quadrilateral in which the lunation triangle was explicitly articulated as a day-inch count of three solar and three lunar years with the megalithic yard as difference. Below, the southern curb between P and Q illustrating the
36 lunar months of three lunar years as 36 stones, with one extra (37) for the lunar months in three solar years. Le Manio
shows a very important step taken, since it is the lunar year that forms harmonic intervals to the outer planet synods and,
right-angled triangles were the available means by which planetary synods could be compared with the lunar year.

At Stonehenge the lunation geometry can only be inferred as a potential meaning for the rectangular dimensions 12 by 5. The metrology of the Station Stone rectangle’s longest side (figure 1.1) is 8 × 12 megalithic yards, numerically correct for the 12 side of the lunation triangle. If used as a calendar (where one “counts” outside of the present moment) the monument could (a) be counting in months rather than days over (b) the eight-year periodicity for a first good solar return on the horizon (where the sun rises in exactly the same place on the horizon, on the same day of the year it had in a previous year), and its units are 8 megalithic yards.

Le Manio preceded the Station Stone rectangle by at least five hundred years, so its quadrilateral could be closer to the moment at which astronomers discovered the foursquare geometry of the sun and moon (this construction being the best and easiest way to reproduce the lunation triangle). Another key discovery at Le Manio appeared as the difference in counted length between the solar and lunar years, over three years; in day-inches it is the megalithic yard of 32.625 inches, a result that probably reveals the origin of the megalithic yard as a measure then used throughout the megalithic period to count lengths, within monuments such as the Station Stone rectangle, in months. It is also true that, by using a slightly smaller megalithic yard*3 of 19/7 feet to count lunar months, the fractional part of the lunation triangle’s hypotenuse (the lunar months in a solar year) of 12.368 megalithic yards could be made a rational fraction since 0.368 = 7/19 (lunar month).*4 Further details about the Manio quadrilateral and the lunation triangle can be found in Richard and Robin Heath, The Origins of Megalithic Astronomy as Found at Le Manio.

A key feature of the lunation triangle calibrated in megalithic yards is that, over a single year, another key unit of length emerges: the English foot of twelve inches, as the difference between the solar and lunar years. It also generates the royal cubit, of 12/7 feet, as the difference between the lunar and eclipse years, which added to one foot equals 19/7, the astronomical megalithic yard. It appears that, in the move to counting lunar months in megalithic yards rather than day-inches, the metrology of the late megalithic and of later ancient buildings became founded on the English foot and fractional variations of it, such as 12/7 feet;3 that is, all ancient measures are related to the foot through one or more rational fractional conversions. If the megalithic yard was the measure first derived from the difference between the solar and lunar years, then it follows that only the megalithic astronomers could have given birth to such a science of measure and geometry that reduced the complexities of horizon astronomy to the kind of predictive certainty seen in the Antikythera mechanism (using gears by the time of classical Greece) or the Mayan calendar (using a long count by the time of the Olmec in Mesoamerica). Such anachronisms should be pondered further as being due to megalithic science.




HARMONIC TRANSFORMATION FOR MEGALITHIC ASTRONOMY

It turns out that counting full moons using megalithic yards was a remarkably fortunate step, providing both a simpler way of counting time periods and exposing hidden celestial relationships.*5 Counts could be reduced in numerical size over their equivalent day-inch counts and, more importantly, the lunar year could be compared to the periodicities of Jupiter and Saturn to reveal harmonious interval ratios. Megalithic astronomers gained an early experience of musical ratios that allowed them to notice how prime-number factors of 2, 3, and 5 were always present in musical ratios (see below). According to our physics, the giant planets have had a significant gravitational effect on the moon and brought the lunar year into synodic resonance with them. But instead of the invisible action of gravity, the megalithic identified musical intervals as the primary form the relationship between the moon and the outer planets took.

However, measuring the synodic periods of Jupiter and Saturn required a new type of observation in order to know where these two “wanderers” were among the stars at night. Every solar year the Earth overtakes these outer planets, which have longer orbits, at which time the sun is opposite them. This causes each outer planet to come to a standstill and then appear to go backward (or “retrograde”) for a period until, reaching another standstill, the planet appears to travel forward again until returning to its original position and resuming its usual course. The result is called a loop because there is also some up-and-down parallax, viewed from Earth. The megalithic astronomers would have observed the moon rising above and below the sun’s path during each lunar orbit around the Earth. The outer planets similarly loop around the ecliptic every year, and counting months between two loops of the same planet gave the synodic periods of the outer planets and showed Jupiter’s synod (398.88 days) was thirteen months plus half a month, (13.5) while Saturn’s synod (378.09 days) was twelve months plus four-fifths of a month (12.8) almost exactly in both cases.

Using megalithic yards, Jupiter’s synod could be rendered as 135 whole units of 1/10 of a megalithic yard, while Saturn’s period could be presented as 128 whole units of the same length. The same unit presents the lunar year as 120 units long. Using tenths of a megalithic yard naturally removed the common denominator, clearing the fractions found in the synods of Jupiter and Saturn when measured in lunar months. (Jupiter needed a half to be cleared, and Saturn needed a fifth, and the product of 2 × 5 being 10 was provided by using units 1/10 smaller than a lunar month. This division of the month was already available within the known subdivision of the megalithic yard into 40 megalithic inches, 4 such inches being 1/10 of a megalithic yard.)

Once the synods of the moon, Jupiter, and Saturn were made integers, in lunar months (as 120, 135, and 128, respectively) the ratios between these three time periods could be found in a simpler way than had the interval between the sun and the moon.*6 Both of the visible outer planets were revealed as relating to the moon through the—what we would call—harmonic ratios: the 9/8 “tone” interval for Jupiter and 16/15 “semitone” interval for Saturn.




PRIMES AS DIMENSIONS WITHIN HARMONY

We have now carefully traversed the unlikely but possible route from megalithic astronomy to the quantification of planetary synods, their significant comparison with the lunar year, and the finding of musical ratios between those synods. One further step was required that would establish a prehistoric tuning theory, and this involves the factors found within the numbers obtained. It was clear that 135/120 in its simplest form was 9/8 when all of the shared factors making up 135 and 120 cancel out. For example, Jupiter’s 135 equals 9 × 15 while the moon’s 120 equals 8 × 15, so that 15 cancels out, leaving 9/8. In contrast, Saturn’s 128 equals 16 × 8, so that 8 cancels out leaving 16/15. The lunar year’s number (120) contains only the two common factors to be removed from the other two, namely, 15 × 8 = 120.

Curiosity, as to what primes were, would naturally have occurred in the megalithic owing to their need to play with factors within metrological lengths. The simple exercise of counting synodic periods had resulted in the discovery of ratios born purely from the earliest prime numbers, and this would naturally lead to a study of the harmonic primes. Since each prime could not divide into the others, harmonic intervals were moving within a dimensional space as three dimensions that could not mix, made up of the powers of 2, 3 and 5.*7 Saturn was made up entirely of 2s, the lunar year had a 3 and a 5, while Jupiter had a 27 (= 3 × 3 × 3, or 33) and a 5. The prime 5 links the Jupiter synod and lunar year while they differ by 9/8. Following the lead of Ernest McClain (1976), we can therefore allocate two dimensions to show the “state space” within which these three synods sit. Up will be the powers of 5 and across will be the powers of 3. The lunar year and Jupiter synod are “above” Saturn, which has no 5. The lunar year will be diagonal to Saturn, differing by one power of both 3 and 5. Jupiter will be two positions further to the right of the lunar year because of its two further powers of 3, as shown in table 1.1.
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That the ancient world came to musical harmony through astronomical ratios goes against a well-entrenched dogma that systematic experiments in musical harmony—the varying string lengths and noting the more harmonious resulting intervals between tones—came from experiments conducted by the Greek Pythagoras (ca. 600 BCE). There is a natural duality inherent within musical harmony concerning the role of the ear, in hearing harmony, and that of the intellect, in knowing the numerical rules that govern harmony. Pythagoras is portrayed experimenting with the lengths of vibrating strings, resulting in harmonious musical intervals between strings. While the ear can know harmony directly in the experiments, the numbers found in the corresponding string lengths are the “intellectual” ratios such as 9/8 and 16/15.

I hope the reader can see the strong connections between Pythagoras’s experiment in comparing string lengths and the megalithic comparing of lengths of time to show celestial musical intervals. My proposal is that, like most myths, the myth of Pythagoras is not exactly what it seems. The story may well celebrate the original discovery of celestial harmony after which experiments with similar ratios of vibrating strings caused the invention of tuning theory. If so, then the myth of Pythagoras points three thousand years earlier. In any case, acoustic experiments appear to have been conducted by the third millennium BCE in which scribes gave the names of harp strings as being the smallest number associated with a given scale’s set of tones. Pythagoras could not have innovated numerical tuning since Old Babylonians clearly had contact with a numerical tuning theory. However, it is Pythagoras who kept alive the astronomical idea of a harmony of the spheres, and this led to the many later theoretical harmonists, who were the cosmologists of their day (see “The Harmony of the Spheres” in chapter 4), often called Pythagoreans.




A NEW ANATOMY FOR HARMONY

If Pythagoras understood harmonic ratios using vibrating strings, is it possible instead to understand harmony based on the “vibrations” of the moon, Jupiter, and Saturn? The numbers 120, 128, and 135, and their disposition within the array in table 1.1 (of the powers of 2, 3, and 5) might have caused megalithic minds to fill in the gaps within that array. If one looks for the largest number under Jupiter (equal to 135), one can successively double 5 to become 80 (less than 135), and a similar process fills in the blanks in table 1.2.
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Looking at the bottom row, 128 × 3 = 384 which is greater than 135. Then divided by 2, equals 192, and divided by 2 again equals 96, so that

1. 128 × ¾ = 96. And moving right,

2. 96 × ¾ = 72, and

3. 72 × 3/2*8 = 108.

Moving upward from Saturn = 128

4. 128 × ⅝ = 80. Moving right to 96,

5. 96 × 5/4†2 = 120, then to,

6. 72 × 5/4 = 90, and

7. 108 × 5/4 = 135.

This means that


	moving right (by increasing the power of 3), the limit 135 forces us to halve a result twice, most of the time, while

	moving upward (by increasing the power of 5) the limit 135 forces us to halve the result three times, on occasion.



These operations within the table are the harmonic intervals between definite vibrations or tones, many of which appear unoccupied in the synodic solar system seen from Earth. Today we would say that the rows are a series of fifths (3/2) in tuning order and columns are major thirds (5/4):


	3/4 is 3/2 (the fifth), which we know as the largest interval within an octave. Its denominator is sometimes 4 to reset a tone back to being within the limit. Such changes involving powers of 2 never affect location within octaves but affect changes between adjacent octaves.

	5/8 is 5/4 (the third), which we know as the major third, another large interval within the octave.



There are other relationships in this table,

1. The diagonal from 80 to 96 is 6/5, the minor third;

2. 80/72 is 10/9, which is a shorter tone than 9/8;

3. 90/80 is 9/8, the longer tone;

4. 128/120 is 16/15, the semitone.

These last three intervals are those required by modal music to make musical scales, and scales are the ancient form of our own melodic music, though here, they are being revealed without a monochord being struck or a human ear ever hearing a sound! The same rule applies throughout this table for


	96/90 and (72 × 2)/135 are both semitones of 16/15,

	(72 × 2)/128 and 108/96 are both longer tones of 9/8.



That is, vectors of the same angle and length within this state space of 3 and 5 traverse the same interval between tones, irrespective of where they start. This is rather like a game of chess with its moves, and indeed the “knight’s move” proves to be crucial as 128/90 = 64/45 = 1.42, an approximation to the square root of 2, called the “tritone” in harmony, being the interval between tones that is least harmonious with respect to another while standing halfway within a musical octave interval. This is the famously secret or feared irrational square root of 2 of the Pythagoreans, cropping up time and again in later chapters and many different cultures.

One notices from figure 1.3 that the three large harmonic intervals—3/4, 5/4 (as 5/8), and 6/5—are reminiscent of the relationship between the sides of a 3-4-5 triangle, the smallest triangle possible in which the sides are all whole numbers. This seems a natural consequence of the fact that the primes 2, 3, and 5 are all in relationship in the side lengths 3, 4, and 5, which, being Pythagorean, are related through their squares as 9 + 16 = 25 so that a square of side 5 containing 25 squares can have 4 × 4 = 16 with 9 left over or 3 × 3 = 9 with 16 left over. This creates an interesting diagram of the square shown in figure 1.4 in which all the useable modal intervals that define musical scales can be shown as within the square of 25. The square includes one not yet seen here, 24/25, the chromatic semitone.

Intervals with integer numerator and denominator clearly interact within rectangles and squares to form a class of (what we call) harmonious intervals based on the primes 2, 3, and 5 and not employing 7, 11, or later prime numbers. This diagram presents an ideal encapsulation of knowledge about the early numbers, the square being easy to share. This appears borne out by the 1735 diagram of paintings on a Spanish rock shelter at Cachao-da-Rapa (from the Copper Age), in which many subdivided squares and rectangles including squares with side 5 were presented, one of these including a visual proof of Pythagoras’s theorem for the 3-4-5 triangle.
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Figure 1.4. The generative nature of the square of side five (left). All the ratios used within ancient music based on number can be generated within this square. If the small squares are taken to be a unit = 1, then the development of square area has interesting generative properties as multiple squares form rectangles and squares. In the square of 4 squares the fourth square is in the ratio 4/3 (called the fourth), of 9 squares the ninth is 9/8 (Pythagorean tone), the sixteenth is 16/15 (just semitone), and the twenty-fifth is 25/24 (chromatic semitone). With rectangles, other ratios evolve such as 2/1 (octave), 3/2 (fifth), 4/3 (fourth), and 5/4 (major third). The second row (and by symmetry second column) generates 6/5 (minor third) and 10/9 (just tone). The 4-by-5 rectangles implicit in a five-sided square have a diagonal length of 5, enabling the Copper Age diagram (right) to present a visual proof of Pythagoras’s theorem millennia prior to Pythagoras.

Returning to table 1.2 for the limit 135, one notices that numbers less than 135 must never be less than half of 135 if they are within the octave below the limit. Such tables will always therefore only contain all of the regular numbers less than the limit yet more than half the limit. They are therefore, by default, the tone numbers that would naturally exist in an octave with high do equal to the limiting number. From this we also note that 135 cannot form a rational octave because low do would be equal to 135/2 = 67.5. If we make the limit 90 × 2 = 180, we can present all of the same numbers since 120, 128, and 135 are all within the octave less than 180.
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Figure 1.5. The skewing of the powers of 5 relative to the 
powers of 3.

Another small modification to such tables is also indicated, because the upper register of numbers relates strongly to both the number directly below each number and to the number below but to the right, so that 160 relates to both 128 (5/4) and 96 (3/5). It is also true that, as higher limiting numbers form larger tables, there will always be fewer numbers in the higher row than in the row below, because five is larger than three. As a result, it appears that the ancient world shifted each higher register half a step to the right, as in figure 1.5. This caused the full extent of such a table to look like a mountain of regular numbers (see figure 1.6 for limit 720.)




THE BUILDING OF HOLY MOUNTAINS

The lunar year’s relationship to the Jupiter and Saturn synods is best presented within a skew matrix of powers of 5 versus powers of 3. Ernest McClain probably came to this format when decoding Plato’s tuning texts, and through recognizing that mountain topographies were commonly encountered within ancient texts, leading to McClain’s primary technique for interpreting ancient texts, by building the harmonic or “holy” mountains associated with the numerical references found within the texts.




OEBPS/images/9781620556139_003.jpg





OEBPS/images/9781620556139_002.jpg
a 2:1 b 2:1

Start and End ; Start and End

Descending Ascending

frequency

3/2 3/2
Halfway fromStart  afway  from End
V2 1.414
d C :
18:9 12:6
Lunar Months , Start and End _
A
/
SYJ\/H’, NETRY \ SYM M‘ETRY
135 s 12 9
Jupiter Synod 12, Lunar Year 9/8

Saturn Synod





OEBPS/images/9781620556139_010.jpg
1

2/1

B2

4/3

5/4

2/1

4/3

6/5

10/9

3/2

6/5

9/8

4/3

16/15

Y

5/4

10/9

25/24

The Square of Generation






OEBPS/images/9781620556139_011.jpg
octave limit

(150)—3/0—(ra0)—3/2—QIY—3/4—(125)

sa 3

e Y5

reset into the octave by 1/2





OEBPS/images/9781620556139_109.jpg





OEBPS/images/9781620556139_006.jpg
@ Station Stone Rectangle

Four Square Rectangle 13

_~
A1
s

/ 12

The Lunation Triangle





OEBPS/images/9781620556139_004.jpg
AB|C|DIE|IF|G

D

Ab/G#





OEBPS/images/9781620556139_005.jpg
% Proximity of outer planet synods to perfect harmonic ratios with lunar year

Change in lunar month calculated
according to E. G. Richards, 1998, pages 388-89

Saturn Synod

Homo sapiens
Jueiter anod

Uranus Synod

years before present 1,000,000 200,000 B8P 70,0008
BP

%

0.025






OEBPS/images/9781620556139_cvi.jpg





OEBPS/images/9781620556139_007.jpg
The quadrilateral demonstrated how the

5 0 5 10 15 20 meters megalithic yard came into existence
1 o s e e —— e =
N
Le Manio Quadrilateral ﬁ
Late Fifth Millennium
A Rectalinear Curb of Stones near
Carnac in Southern Brittany. France
P
e
~ 0 ¥ PRE-ARITHMETIC COUNTING AND COMPARISON
/ N o vy of the days and months over three years using day-inches,
v 2% “\ stone numbers and a right angled triangle
There are 36 lunar months in three lunar years and 37.1 in three solar years Q Q

SOUTHERN'CURB' '
————————————————— THREE LunarYears = == == == o= e o o o o o e e e e e
—————————————————— THREE Solar Years — = = = == e = = o = = = = = — — —

lmnmﬂm MWmﬁMY -





OEBPS/images/9781620556139_001.jpg
THE
HARMONIC
ORIGINS

OF THE
WORLD

SACRED NUMBER AT THE
SOURCE OF CREATION

RICHARD HEATH





OEBPS/images/9781620556139_008.jpg
TABLE 1.1
5 Lunar year (120) Jupiter (135)
0| Saturn (128)

0 3 9 27





OEBPS/images/9781620556139_008a.jpg
TABLE 1.2
5 80 Lunar year (120) 90 Jupiter (135)
0| Saturn (128) 96 72 108

0 3 9 27





