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SACRED GEOMETRY

• LANGUAGE OF THE ANGELS •

“Heath illuminates the cosmological ideas informing the teachings of John Bennett and George Gurdjieff. His book is a masterful insight into the origins of ancient wisdom, presented with impeccable analyses of megalithic and historical monuments. It gives a theory of angelic or higher intelligence based on astronomy, music, and number—reflecting the ‘deep thought’ operating at the start of human consciousness.”

ANTHONY BLAKE, AUTHOR OF A GYMNASIUM OF BELIEFS IN HIGHER INTELLIGENCE AND THE INTELLIGENT ENNEAGRAM

“In Sacred Geometry, Richard Heath proposes, based on his deep and comprehensive analysis of primary sacred sites, that numbers and geometries are the primary medium for divine creation. He proves these sites were built based on specific numbers and geometrical patterns that correspond with the musical octaves. Heath concludes angels inspired these sites to advance evolution on Earth, a very radical idea. If this is true, then angelic science guided the numeric order built into Earth’s design and it’s unfolding in time. I think he’s right. Sacred Geometry is a deep and sustained meditation with the mind of Gaia—brilliant!”

BARBARA HAND CLOW, AUTHOR OF THE MIND CHRONICLES AND ALCHEMY OF NINE DIMENSIONS

“Richard Heath has deeply studied the astonishing harmonic insights possessed by the creators of ancient stone structures. He translates for us the sacred languages of number, tone, and geometry that they embodied in stone as expressions of and homage to the cosmic order found in the sky.”

JOHN OSCAR LIEBEN, AUTHOR OF SACRED GEOMETRY FOR ARTISTS, DREAMERS, 
AND PHILOSOPHERS

“A masterwork from a mature mind that for the first time aligns and integrates megalithic and ancient sciences with the work of John Michell, Ernest McClain, John Bennett, George Gurdjieff, and those other visionaries of a re-emerging cosmology. Here is the future textbook on cosmological design principles that include a Creator. This book provides a viable alternative mandate to modern science.”

ROBIN HEATH, MEGALITHIC RESEARCHER AND AUTHOR OF TEMPLE IN THE HILLS



Preface

SACRED BUILDING OVER THE LAST five to seven thousand years often referenced a small set of highly specific designs, and these appear to be cosmic prototypes for the creation of life on Earth. This suggests that numbers and geometries are the primary medium for the Universal Will,*1 just as physical laws are now known to determine the functional aspects of the universe. Laws enabled there to be stars and planets, but it was special “sacred” numbers that created the cosmic conditions for life.

The creation of the universe is complementary to its evolving self-consciousness. The present moment contains situations that can be understood through a limited number of terms whose interrelationships lead to a new capacity to act from understanding. The traditional symbol of this structure-building capacity was the wheel with a number of spokes, resembling the tone circle of an octave. This arose through a number of spiritual initiatives around 600 BCE, marking the coming ascendancy of the Cosmic Individuality, a name given to this evolving self-consciousness of the universe, a savior from its otherwise endless material expansion and ultimate doom. The Purpose of the universe is only to be found and fulfilled in this Cosmic Individuality, which is the reflex image and likeness of God, and is the beginning of a new type of creation on the Earth and other similar planets endowed with a large moon.
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The story of this book would not have been possible without the work of Alexander Thom (1894–1985), who surveyed and interpreted the megalithic sites found in Britain and Brittany, and also the work of John Michell (1933–2009), who realized the importance of metrology and geometry to the interpretation of ancient buildings and the mysteries these represent. By 1991, my brother Robin Heath had rediscovered the all-important Lunation Triangle geometry from which appears to have flowed the form of numeracy responsible for the megalithic civilization of the Atlantic coast of Europe. By 2000, John Neal (a colleague of John Michell) had reconstituted the likely form of ancient metrology, essential for understanding the original design concepts behind ancient buildings, and he had also recovered the accurate model for the Earth’s size and shape known in antiquity. Howard Crowhurst introduced me to the world-class megalithic complex around Carnac in Brittany, providing tours in 2004 and 2007, and copies of rare Études et Travaux magazines (from the late 1970s and 80s), from a past member of the “AAK” study group.

The overall context for the book only became clear upon reading the fourth volume of John G. Bennett’s (1897–1974) The Dramatic Universe: History. Bennett’s proactive approach to Gurdjieff’s work on ideas facilitated my own contributions in chapter 9. My friendship with Anthony Blake, Bennett’s pupil, helped refine my work on ideas and on significant numbers that enable the world to be understood in both ancient and developmental ways. In similar fashion, I could not have seen the significance of celestial harmony, first noted in my Matrix of Creation, without years of distance learning with Pythagorean musicologist Ernest G. McClain (1918–2014) regarding the harmonic number symbolism of the Bible and Plato, outlined in my 2018 Harmonic Origins of the World.

As usual, this book is greatly enhanced by the professionalism of the publishing team at Inner Traditions. Any remaining errors might be due to the scale of the story itself for any individual attempting to tell it. I am indebted to each of those mentioned for sharing knowledge, research, and images with me so that I may do the same with the publication of this book. Though not otherwise noted, all images have been used with permission, and I am grateful to each researcher and his or her family or institution for the trust placed in me to use the images responsibly.

I hope some readers will calculate for themselves and so understand the power of late Stone Age numeracy, which profoundly influenced the later civilizations, leading to our own.
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Angelic Transmission through Sacred Number

THE IDEA OF ANGELS has recently broken free of an orthodox religious context, and angels are now seen as higher beings who care for human lives without any ecclesiastical sanction. Such beings are different from mere spirits, being responsible for an overall evolution of life on Earth: its entire scope of past, present, and future. This planetary role of angels is related to the emerging destiny of human beings, whose minds hardly comprehend the scope of the enterprise they are within. From an angelic perspective, the human race is worth helping in order to progress with their own work.

The angelic mind is founded on a deep understanding of numbers and the patterns they produce, patterns that belong to a universal framework science that defines what is possible and impossible within planetary worlds and their specific situations. These framework conditions caused this universe, and they have governed its development according to the Universal Will. Humans now have added their minds to the phenomenon of life on Earth, and these minds must have resulted from the framework conditions once life had evolved human beings.

That minds should arise on Earth is then, probably, no accident. Rather, they are essential to the purpose of the human essence class itself. Unlike the working of angels, who facilitate a living planet’s creation, living minds enable the universe to know itself. We are microcosms, or small resemblances of a greater whole, that can know nothing without our minds. The universe—macrocosm or greater whole—must grow minds to become self-aware. The minds of angels, on the other hand, differ from ours in their furthering of Earth’s evolution: angels are part of the Universal Will to create the universe. In contrast, human minds are part of the developing self-awareness of the universe and a steppingstone toward human transformation into the Cosmic Individuality.

Though an exact science has emerged through human civilization, this is significantly different from the universal science of angels. For a start, the mind of an angel differs from that of a human; it is inherently top-down, thinking as it does about harmony within the universal framework conditions. Human thinking is instead bottom-up, being driven by contingency and with no direct insight into the cosmic order apart from what can be deduced through the human mind and its sensorium.

For angels to encourage the development of human minds, they had to reach the human sensorium with a complex but intelligible message, one found within a suitable sensory phenomenon. Fortunately, the angelic world had already created, out of necessity, a suitable phenomenon for communicating with early human minds that involved number patterns and language: the planetary world had already been organized according to angelic number science. Therefore, around six thousand years before the present, Homo sapiens sapiens could become aware of this phenomenon through the astronomical counting of planetary time periods. A prehistoric human science then emerged that was based on angelic science and that would be influential in developing the human mind and civilization.

The planetary world had been made intelligible through the creation of the Moon and its resonances with the other planets. This had been necessary for life to arise on Earth, but these resonances could now be recognized from the Earth by the simple counting of days and could be seen as being based on the properties of numbers. Astronomy was therefore able to transmit angelic number science—in particular numeracy, rationality, and reasoning—to late Stone Age humans so as to develop their minds. These humans then also used numbers to form the megalithic measures for designing astronomical observatories, and they eventually evolved a highly integrated system of measures and geometrical forms with which to achieve what we now achieve through arithmetic and trigonometry. This ancient science of measures continued alongside the development of later arithmetical and geometrical methods, but over time became increasingly restricted to being used in the sacred buildings constructed by its remaining initiatory groups.

After the basic astronomy of the solar and lunar years was established, musical ratios to the lunar year were also noticed between the lunar year and the planetary bodies. The shape of the Earth itself was found to conform to three rational approximations to the number pi (represented as π), again without any need for humanity’s later scientific methods. In other words, the surrounding circumstances of the Earth already presented a multifaceted cosmogram, allowing angelic science to be quantified on Earth by a late Stone Age culture using megaliths, reflecting what angelic science had achieved in the process of making Earth a living planet. Coming into rapport with the past work of angels, the early mind experienced itself, and this echoed forth into many different religious cultures and secret guilds, only then to be misunderstood as having involved a supernatural rather than a mental contact, the latter mediated by the astronomical work.

This arising of early number sciences has placed an enigma within our prehistory. We cannot explain the sudden arrival of numeracy by 3000 BCE in the ancient Near East and perhaps elsewhere. Religions also sprang up based on myths, containing an underlying symbolism of sacred numbers derived from angelic science. Often now denigrated as being based on a kind of animism, superstition, or similar conceit, such religions separate modern science from its origins in the megalithic. Science has developed especially deaf ears toward past religious controls over the mind of man. It also cannot believe that megalithic astronomy was fully an exact science, though methodologically different from modern science. For science, the universe is the result of its initial conditions. Such an “accidental universe” is without any intention as to how it should develop and therefore has no need of angels or a spiritual science based on the properties of number.

In short, ancient number science is eminently deniable but, in denying its existence, science has failed to see the numerical order built into the design of the Earth and its harmonic time environment. Furthermore, it has assumed that the human mind emerged purely from the natural existence of primates living in the biosphere. Science and scholarship need to understand essential facts about the Earth’s environment, that it was clearly created to be simple while sophisticated and that this made the maximum impression on the megalithic astronomers who effectively marked the end of prehistory and the beginning of civilized history.

There is little danger of a return to religious thinking as originally conceived. The human mind, shaped by modern science, has reached the natural limits of its own paradigm, in which there can be no causes other than material forces. Isolation from the spiritual world, which created the planet and its framework for life to emerge, prevents the mind, as that science, from going any further because the next stage essentially requires the discovery that our planetary world is an artifact of higher intelligence. Exploitation of the Earth’s resources then appears stupid.

The prehistoric debate in so many books, which proposes every kind of alternative history to explain the enigma of mankind’s sudden possession of civilization, is a symptom of the fixed paradigm of science. The prehistoric number sciences, first found in the megalithic period, are required to explain this enigma, since they were the means through which humans developed minds that were capable of forming an early exact science, minds that then went on to form our present-day science.
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The English word universe is made up of
uni, meaning “one” and verse, meaning “turn.” Its traditional mythos is that of a creator whose creation returns to its source as something that has been changed. This is somewhat different from a merely creative god, so that, in approaching this idea, the Indians invented three gods—ones unlike the Christian Trinity—called Brahma, who creates, Vishnu, who maintains, and Shiva, who destroys the creation. This enables one to trace the creation, maintenance, and destruction of the manifested universe as a circular journey, a natural form of narrative that these days is called a ring composition. But the god who would initiate such a universe does so with a purpose that may be called the Universal Will for this universe. As with any purpose in life, success comes through the originating will being present not as a local divinity but as a principle reflected in all that happens within the stages and processes of creation, maintenance, and dissolution on many necessary levels.

It seems that the Universal Will includes the possibilities for life on Earth that have made the plants and animals and then the humans and their ability to frame all these possibilities in their minds. All living things depend on each other more than do rocks and the inanimate world in general, and life can be seen as an infinite set of reflex experiences, so that the interdependencies of living things appear to be a principle on which the universe with all its interactions was established by God. This cybernetic principle of feedback was very popular in the decades after the Second World War. Now seemingly forgotten, it has been assimilated by later ideas such as chaos and catastrophe theory, which are more formulaic and less profound. The ultimate manifestation of cybernetics was in the anthropic principle, which proposed that the universe was finely tuned to produce stars, planets, and life through its laws and chemical composition. Some went further in proposing a stronger version of it, that the universe was organized not only to create life but also to create the self-awareness of thinking beings, who could then complete the universe through being witnesses to what has been and is being created, through the human experience. That is, God created the universe to become self-aware.

The relationship between “God and Man” was a late formation developed by the monotheistic religions. It led, through denial of an intermediary spirit world that affects phenomena, to modern science, technological and industrial progress, and then consumerism. But postreligious humans could no longer think of themselves as kind productions of God, or of many gods, but rather as beings evolved by a natural selection that surely the divine did not invent. Yet, of course, interdependence is still everywhere present in the universe and strongly within life, and so God has been reduced to being an agony aunt for the religious or has joined cybernetics as forgotten in its deeper significations*2 due to a failure to see what is the reality of the intermediary higher world of eternity. It is this that concerns us here since in prehistory an extraordinary orderliness within the planetary world allowed late Stone Age people to achieve miraculous knowledge, using only common sense plus the properties of integer numbers and easily constructed geometrical forms. This was a purely geocentric phenomenon, only seen from the surface of the Earth. The only possible reason for this geocentricity was that the planetary world and form of the Earth was a construction by creative minds we would call angels.

Angels have the role of bringing about the manifest universe through their direct imagination of ratios and geometries. Once the megalith builders, in their astronomical journey, started using (a) alignments to the Sun and Moon, (b) the counting of days in longer cycles, and (c) the comparison of results within geometrical forms, humans developed minds similar to but different from those of angels.

This initiation of the human mind was through sympathetic contact with the “sky gods,” leaving myths that explained how humans were initiated by the gods or by a progenitor of knowledge. The initiate became the messenger of God’s angelic achievement, and from this contact with the Universal Will, a unified system of geometrical models and measures arose and survived in many regions, up until modern times, because many sacred buildings have survived. These ziggurats, pyramids, domes, and so on, modeled the Earth and preserved information in the exact lengths and measures used to fashion them. In the Bible’s book of Genesis, men built a Tower of Babel, a ziggurat that would reach unto the astronomical heavens, so that Jehovah destroys it, causing the one language (of number) that men spoke to become many scattered languages, so that they should not understand as God or an angel does. This one language of angels, of geometry and metrology, that built sacred structures to represent the Earth as a sphere, the Moon, the planets, their harmony, and all the knowledge and understanding, developed from the angelic mind. In myth, angels are sometimes blamed for giving humans their minds.

Therefore, part 1 is an exploration of this tradition, which passed to groups that could still build using the old techniques, but whose knowledge became secret and in some cases suppressed, possessed exclusively by specialists who often served only kings and priests in making high-status monuments, meaningful in religious terms but for unknown reasons.

A building based on objective truths has a subconscious effect on the culture that possesses it because that building belongs to the higher worlds and yet is among us. The human subconscious is like the mythical Atlantis and its mythos of lost knowledge. It has sunk beneath the waves of an ocean of unconsciousness, still functioning but now subconsciously. Like a sunken vessel, much of its construction is unfamiliar, yet, like a flying saucer in modern myths, the Thing (as northern folk called it) affects our dreams and, like King Arthur, awaits the return of consciousness. In our present minds, it is quite baffling how so many buildings have been made over the last five thousand years that tell the same few stories in many different byways of an ancient art derived from the work of angels.

And almost everything depends on the Moon, whose creation seems to have made the Earth the progenitor of life. According to Skeat’s Etymological Dictionary of the English Language, the Moon’s etymology derives from the Sanskrit me meaning “to measure, as it is a chief measurer of time,” and the lunar month and year were the first subject of study, and a constant companion for late Stone Age astronomers.
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Ratios of the Angelic Mind

HUMAN NUMBER SCIENCE FIRST AROSE because of early astronomers who intuited a set of enigmatic geometrical structures within time and space. Structures have survived that embody these geometries, such that one cannot avoid finding that science within monuments such as the pyramids of Egypt and stone circles such as Stonehenge. Our views of these early technologists are that they had no technology since they had not the power to develop one. Official science continues to assert that the culture that built these monuments had an animistic worldview, from which there could not have emerged the sort of big picture that modern science now has of the world. Yet our science warns us of the power of confirmation bias, where what we expect we are liable to see; and this has led to widespread prejudice that the early astronomers were Stone Age primitives in their beliefs. Yet many of our own fictional works have a recurrent theme in which we find an alien or ancient science or magic that completely changes the modern world. Reality was just like that, which is perhaps why our subconscious or group mind also has a strange attraction to this plot about adventures through archaeological monuments.

The payload for this “alien intervention” into the mind of late Stone Age humans came from the sky in the form of a detectable set of numerical relations imposed on the Earth, the Moon, and the planets in order to create life on Earth. In detecting these relationships, early humans came into contact with an angelic science involving numbers, and hence, the megalith builders became numerate, but in a way different from today’s numeracy, which involves a mathematics that writes numbers and does arithmetic, trigonometry, analytical geometry, calculus, and so on. Any contemporary person is naturally challenged to comprehend this angelic number science, yet it was simple in its founding concepts.

Hidden structures exist within the linear set of cardinal numbers (1, 2, 3, 4, 5, 6, 7, etc.), the bread and butter of modern calculations. The argument is powerful that without historical arithmetic, cultures would have stood no chance of making calculations. Fortunately, angelic science was like the goddess Athena, “born with a shout, fully clothed and armed” during the creation of the early universe as a set of methods in which calculation is done by ratios in which numbers appear as multiples (numerators) and submultiples (denominators or divisors).

On today’s calculators we would simply enter a number or quantity, Q, which we can then multiply and divide. By the late Stone Age, the quantity L had arisen through counting time as a number of days, using a fixed unit of length. The difference between the modern and ancient approaches to calculation is that numbers could not be abstracted. So without written numbers, the megalithic would have to know the numbers contained within a length using some form of analysis. The three main categories of such analytical techniques are:


	Factorization: To apprehend the numerical content of a length required experiments in which small numbers (say 5 inches) were exhaustively divided into 
	L and, when a whole number of 5 resulted, it became known that the length could be divided by 5. In other words, the Stone Age had to use factorization of a number to build up an idea of what a number contained.

	Rescaling: Initially, a right triangle could be used whose longest sides differed by one common unit. For example, 
	L could be the length of the base side and, by dividing L into 8 portions, a rope one portion greater would be 9 units long. If that rope was arced until the length of 9 stood above 
	L, then each unit on the base would have a longer unit above it that was 9/8 longer.

	Comparison: When two cosmic time periods needed to be compared, then as with the above, the longer could stand above the shorter length to again form a right triangle. Arcing the longer back down to the baseline, the difference in lengths could be found to create a new unit that then divides into both base and hypotenuse so as to normalize the triangular ratio as being L = N (the base) and L = N + 1 (the hypotenuse).




THE REQUIRED ACT OF SELF-INITIATION

Megalithic monuments became a record of what was being measured, of how astronomers were interacting with those measurements, and of horizon events, to understand how the time world was structured. The starting point was to clearly understand the relationship between the solar and lunar years using the comparison method. What was up there, in the time world, would prove to be crucial. The angelic mind had constrained the visible manifestations of the Sun and Moon to happen in a relatively short periodicity of nineteen years, the period called Metonic by the Greeks. This was achieved by aiming for a 19-year period that would also be an anniversary for the number of lunar months in 19 years, namely 235 months. In table 1.1, the first row expresses the one-year, three-year, and nineteen-year periods in lunar months (LM):
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*This is the creation of the first megalithic yard at Carnac, visible within the Le Manio
Quadrilateral (fig. 1.2).

†This is the creation of the first English foot, also visible on stone C3 of the Gavrinis chambered
cairn (fig. 1.9).

 

 

The nineteen-year coincidence with 235 lunar months has significant consequences for both single-year and triple-year counting. Over a single year (row 1), the solar year must have 7/19 (0.368) lunar months as the difference between it and the lunar year. Over 3 years though (row 2), the number of day-inches between the two years equals a megalithic yard (MY) that, divided by 12, is very close to 19/7 feet long. This enabled the megalithic yard to be used to count lunar months (row 3), causing the length 7/19 MY to be 12 inches long—our foot length—due to the cancellation of 7/19 by 19/7, the megalithic yard. And it is this length that showed that the mean solar month (one-twelfth of the solar year) was then one inch longer than the lunar month when counted in MY. This initiated many future instances of twelve-ness, since the solar year then came to be seen as 12 solar months, just as the lunar year has 12 lunar months; and these solar months appear in lengths above the base lengths of the 12 lunar months below, on the triangle’s base. Furthermore, the Zodiac became a natural way to divide up the stars in a 12-fold band around the Sun’s path (today called the Ecliptic).

What should have been a complex piece of astronomy was therefore collapsed into just these two steps, of day-inch counting over three years and of counting lunar months over a single year in megalithic yards. It was the 19-year constraint over lunar behavior (235 months) that made this feasible for late Stone Age people. In this, one may quote Fred Hoyle when he said (regarding his discoveries of how the cross-sectional areas of atoms change within stellar nucleosynthesis*3): “A common sense interpretation of the facts suggests that a superintellect has monkeyed with [the numbers], and that there are no blind forces worth speaking about in nature. The numbers one calculates from the facts seem to me so overwhelming as to put this conclusion almost beyond question.”1

While the angelic mind could directly see the ratios of the time world, the right-angled triangle gave the early human world access to the fundamental ratios within time. Since their storage of numbers were in physical lengths, their metrology then evolved to replace the right triangle (for example, with a slope ratio such as 9/8), with a comprehensive set of ratio-based measures, based upon the English foot (such as one 9/8 feet long). In this example, of multiplication by 9/8, an existing count could be recounted in 9/8 foot units and then read in English feet—English feet being a standard foot representing the number one (see next section and appendix 1). That is, metrology displaced triangular geometry once feet of different ratios offered the same ability to reproportion lengths and similarly analyze them as to their factors or to rescale one problem into a more amenable form or size.

Geometry is defined by the relative size of its visible lengths, as in the sides of a triangle or by invisible lengths such as the radius of a circle. Early astronomy counted the days taken for a recognizable time cycle (such as three solar years) to complete using a constant unit of length to count each day,*4 and these units accumulated to yield an invariant number (such as 1095.75 day-inches). As in the comparison method above, different lengths could be stored as ropes to compare them within a right triangle.

Today, such measurements seem unlikely to reveal new fundamental discoveries, but in this case our science has failed to remake these megalithic discoveries exactly because of our ways of calculating (through the mathematics of celestial dynamics) and also because of our strong belief that the world came into existence without higher intelligences. Because of this, the property of length is rarely studied in megalithic monuments, except when documenting their size, for posterity, in meters. Monuments are even taken apart for restoration, losing the exact metrology upon which they were built.

[image: image]

FIGURE 1.1. The ratio 9/8 seen as a triangular geometry.




READING THE ANGELIC 
MIND

It is a sad fact that some of the most important ancient sites are underappreciated and little attended to, one such being the Le Manio Quadrilateral near Carnac. This geometry still expresses the angelic science that created the Sun-Moon-Earth system, first revealed in the 3-year cycles of the Sun, the Moon, and eclipses (fig. 1.2). Still used today, the inch was employed to count days as day-inches, and the excess of three solar years over three lunar years was found to be what we now call the megalithic yard (MY) of 3 × 10.875 day-inches = 32.625 day-inches, explored later as the Lunation Triangle (chapter 2).
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FIGURE 1.2. The use of day-inch counting and triangular comparison of time periods at the Le Manio Quadrilateral, circa 4000 BCE: the plan of the quadrilateral showing the Lunation Triangle and counted year lengths (above), and the silhouette of its Southern Kerb from the solstice “sun gate” and stones as lunar months in three years (below).

This incorporates the relevant part of Thom and Thom, Megalithic Remains in Britain and Brittany, 1978, fig. 9.11. Also featured in Heath (2018), 16.

As stated above, the English foot of 12 inches was first created by using this MY, instead of day-inches, to count lunar months. When a month-MY count was made over a single year, the excess of 10.875 days became the foot of 12 inches, and the triangle was then also revealed in its normalized form in feet*5 as the ratio of 32.585 feet to 33.585 feet, so that, astronomically, the true value of the MY is 32.585 inches or 2.7154 feet. This new MY has been called the astronomical megalithic yard (AMY).†6

The quadrilateral in figure 1.2 could mark the first time this day-inch count over three years was ever conducted. The MY it generates (32.625 day-inches) is probably the progenitor of the megalithic yards found by Alexander Thom in his British surveys (1938–1978) and then his Carnac surveys (1972–1973), but, at Le Manio, Thom had no knowledge of day-inch counting and hence of the characteristic unit seen, since 2010,2 as emerging from the technique of day-inch counting (fig. 1.3). This megalithic yard naturally became symbolic of the Moon itself and its Lunar Month in particular and, by the third millennium in Carnac, the value of the foot can be seen in one of the end stones of the Gavrinis chambered cairn 4 kilometers to the east (c. 3500 BCE, see fig. 1.9).

When the MY generated at Le Manio was used to count lunar months over a single year, instead of counting in day-inches, the lunar year of 12 MY led to a differential length, between the years, of the English foot. Ancient metrology went on to use this foot (only recently called English) to represent the number 1, within a cunning system for calculating using ratios without either the arithmetic of later millennia or the triangular geometry of the megalithic period. Representing ratios as feet required that such a unit, larger than the inch, be used and, when megalithic yards counted whole months, the required foot was the excess generated between a single solar year and a single lunar year.

The right-triangular geometry, for comparing geocentric time cycles, naturally led to a system of metrology where the implicit properties of such triangles, to quantify relative proportions, was displaced by a nongeometrical system of proportionate measures. But geometrical right triangles again provided the means to create those new types of foot, for any given ratio relative to the English foot. For example, a base equal to 8 feet and a longest side of 9 feet shows that above every foot on the base lies a stretched foot 9/8 times longer*7 (as per fig. 1.1).

The astronomers-turned-metrologists figured out that these stretched or compressed feet, once available, superseded their use of triangles by creating a range of foot measures that could be recorded using measuring sticks or rods. These could always be reconstituted using the triangular method, providing the English foot, or another known ratio of that foot, was preserved as a singular reference; that is, foot ratios and combinations of them within calculations using ratios to the foot replaced triangles. Just as in writing, there does not need to be speech though there can be reading, geometry could use ratio-based measures in many new ways when comparing and analyzing measurements of length.
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FIGURE 1.3. Le Manio Quadrilateral, its “sun gate” (aligned to both summer and winter solstice sunrises), and the key lengths measured, revealing that a Lunation Triangle was formed over three lunar and solar years, using the day-inch unit of time measurement.

Author photographs are from his and his brother’s 2010 survey of Le Manio. See Heath and Heath, “The Origins of Megalithic Astronomy as Found at Le Manio,” 2011.

This internalization of the triangle was revolutionary in its power to express, within the developing human mind, the angelic science implicit in the design of the geocentric world. In the physical world, there is geometry out there (geo means “Earth”), while ratios could become known to the mind and applied within a set of transforms available between the different metrological ratios. The right triangle was the stepping-stone to this now unfamiliar form of calculation belonging to the angelic mind, which expresses itself through the recurrences and ratios found within solar systems like ours.

While sacred geometry has since given religious significance to geometrical forms, for example, in Gothic cathedrals, there has been a purist attitude that this should all be achieved through “compass-and-straightedge” geometry, which is proposed to be the case in “the mind of God,” that is, for angels. This idea has caused metrology to be suppressed, yet measures are essential to understanding ancient artifacts since they carry the traces of ancient calculation.

The English foot, as the root of metrology, echoed the fact that angelic science is founded on oneness, since there would be no angels unless there was a Universal Will governing creation. Metrology would resemble the cosmic order by being a single, well-ordered whole based on a single unitary standard, exactly because this was the form the cosmic order took.

The cosmic design keeps life and consciousness connected with the higher worlds so that the reason for life’s existence can be known, which is a common theme in religious thought concerning the power of limits, intelligibility, and harmony between parts. It is within the gift of rational fractions to maintain intelligibility, but numbers on their own are unable to define an ordered universe. Our lives are more than just bodies due to their relatedness and movement within a world where ratios relate and transform the physical world.

The angelic world must sit between oneness and physical diversity as the self-consistent power of patterns in eternity (see chapter 9). Religious buildings have come to represent potentials in the eternal world for a spiritual order on Earth, but, to represent those potentials, the world of number ratios was applied through metrology and geometry to make such buildings representative of the eternal pattern. Also, geometrical problems could be calculated and solved using rational measures before our historical numeracy was developed starting in Egypt and Mesopotamia. The ordering of geometries on the megalithic landscape and their mastery of time cycles (even using circumpolar stars as a clock),3 led to new questions such as how large the Earth was.

We don’t know whether the angelic minds directly influenced the megalithic astronomers who developed these numerical methods but, as with modern science, progress was rapid.*8 Ratio-based measures were evolved to design versions of the angelic geometrical forms employed in the forming of the Earth, the Moon, and its planetary environment as seen from the Earth (see “Circles and Squares” in chapter 2).




ANCIENT METROLOGICAL FOOT 
RATIOS

Since a ratio takes the form of a number (a “multiple”†9) divided by another number (a “submultiple”), the re-measurement of a measurement by another foot ratio becomes the simultaneous multiplication and division of the measurement. Counterintuitively, the multiple of the foot ratio numerically divides the original measurement, making it smaller, while the submultiple numerically multiplies the original measurement, making it larger.

In the rest of this book, all feet not attributed to a named module can be assumed to be English feet. All other foot measurements are prefixed to the word feet, as in “5000 Roman feet.” And the same will be true with aggregate units such as cubits.

So, for example, a measurement of 72 feet can be converted to Roman feet (24/25 feet). Divided by the multiple 24, there are three 24-foot lengths in 72 feet, whereas multiplied by 25, there are three lengths of 25 Roman feet forming 75 Roman feet within 72 feet.

When limited to integers, one does not know which foot ratio might divide into a measurement so as to resolve it as an integer. Metrology’s method of proportional variation was limited to performing multiplication and division of physical lengths to, if possible, achieve an integer measurement. Without developing the arithmetic of multiplication and division, or the notation of numbers that is necessary for our arithmetic, problems only became soluble using proportionality. Where a measurement is fractional using one measure, another measure can achieve an integer result, and this was especially useful when manipulating the important irrational fractions such as π and the Golden Mean (phi).

Therefore, in ancient metrology, measured lengths had different numerical 
values when using different types of foot measure. For example, the English 
mile is 5280 feet, 8 furlongs of 660 feet, a length widely used for furrowed 
fields hence the name. But the English furlong is also 600 Saxon feet of 1.1 
(11/10) feet, and 5280 feet, the English mile, also 4800 Saxon feet. The 
standard mile in any foot ratio was 5000 feet, the English mile being 5000 Saxon 
feet and the Roman mile, of 5000 Roman feet of 24/25 (0.96) feet, was also 4800 
English feet. Aggregate units, such as steps (2.5 feet), yards (3 feet), 
furlongs, and miles were useful as intermediates to a large measurement made in any given foot: 100 Roman miles would be 480,000 feet long, yet also 500,000 Roman feet long. In this, one can see aggregate units as similar to the counters of the decimal system where 10 feet plus 100 feet become 110 feet or 100 Saxon feet.

Were one to divide 4800 feet (the Roman mile) by a furlong of 660 feet, the result would not be an integer. To understand why, look at the prime numbers greater than 2 (in bold),*10 “under the bonnet” of the number 660, which is (4) × 3 × 5 × 11. This number 660 hides its factors of (4) × 3 × 5 = 60, of which there are 11 in 660. In the number divided, namely 4800, there are no elevens, and so 4800/660 = 7.27.†11 The result has a fractional part because 11 is in the denominator of the result 4800/11 = 7.272727. The repeating “27” is caused by the base-10 notation we use, which again has no eleven in its implicit divisions by powers of 10 (2 × 5).

Integer results, which is what rationality originally meant, are only maintained or achieved when the measures used are commensurate*12 with a measurement. This draws our attention, from integer ratios per se, to the prime numbers that belong to those ratios.

The prime numbers used within the foot-length ratios of ancient metrology were limited to the set {2 3 5 7 11}.†13 No ratio containing a number with a higher prime number was allowed into metrology’s ratios, just because other prime numbers (such as 19 or 233) would then become visible within a measurement, as significant and, later on, as sacred numbers. It was not necessary or desirable for higher primes to clutter up ancient metrology once an accurate ratio of π, which was required for working with circles and squares, had been found to be 22/7 (3.1429), which only needed primes {2 7 11}. In fact, the longest side of each right-angled triangle represents a single point on an invisible circle’s radius (see 1.1), and many circular structures came to be built using the primes 7 and 11 that are built in to ancient metrology, as with the model of equal perimeter. In chapter 2, “Models of Time and Space,” the possible relationships equating the perimeters or areas of squares and circles are identified as being the relationships sought by the angelic mind in defining the Earth’s relationship to its Moon and the Moon’s relationship to the Earth’s orbital year and daily rotation relative to the motion of the Moon’s orbital nodes around the Sun’s path, the Ecliptic (the model of equal area). This importance of the circle, as typifying the world of eternity, was very influential in the West due to Aristotle. He went too far though in assuming that the planets “in eternity” must have perfectly circular orbits, thinking metaphysics rather than physics would apply directly to the heavenly world.‡14

One can therefore state that ancient metrology was all the possible integer ratios developed from the number 1 (the English foot) within the range 9/10 feet and 7/6 feet, a range of 35/27 and only employing the factors {2 3 5 7 11} relative to the English foot. Below this range are subunits such as inches and digits, while above are the common aggregates of feet starting with the remen (6/5 = 1.2 feet).

Historic metrology is therefore a backward-looking subject of how different measures were discovered and named during the historical period. Its various units of measure were often given names belonging to the first or most significant location where they were identified, and hence it is a scattered tradition rather than a unified phenomenon. The black foot of the Egyptian Nileometer, for instance, is a kind of Russian foot. John Neal’s realization, that each historic measure had a root version rational to the English foot, showed all the measures as having been conceived of as a whole and at a single place and time.4 And that metrology was in fact derived from the patterns found within the field of integer numbers, in the order that they arise from the number 1, and then found in the interval ratios containing factors limited to the set {2 3 5 7 11}, used in ancient metrology.

To demonstrate the power of this system, take the Samian foot, named after the Greek island of Samos, birthplace of Pythagoras, the heliocentric astronomer Aristarchus, and ancient historian Herodotus. Herodotus quoted the (southern) 756-foot base length of the Great Pyramid as 800 of his feet, a foot then of 0.945 feet, macrocosmically seen in the 945 whole days found in 32 lunar months (chapter 2). The root Samian foot is 33/35 (0.9429) feet, and it naturally forms a cubit of 33/35 × 3/2 = 1.4143, which is very close to the square root of 2 (√2 = 1.414213562), irrational until such a close integer ratio can accurately approach it. The Samos foot used by Herodotus was 441/440 of the root value, the ratio (a) between the mean Earth and polar radii, and 
(b) between the Great Pyramid’s designed height and its truncated height—as a model of the Earth.

Though against irrationality,*15 Pythagoreanism could use the geometrical technique called quadrature in monument building by using a Samos cubit so close to √2 as to make the diamonds between the squares (doubled or halved in size; see fig. 1.4) integer measurements of this cubit. Intermediate nested diamonds and squares are convenient for doubling or halving perimeters and side lengths: the root Samian cubit and English foot allowed both the squares and diamonds of quadrature*16 to be integers.

A powerful design tool, quadrature also has a harmonic significance in that the Saturn synod has a square-root relationship to the harmonic model of time (in the octave doubling from 9 to 18 lunar months, see chapter 5), another angelic model that related all the planetary and other time cycles to the lunar year, solar year, and the Earth’s rotation—and to make the Earth a suitable geocentric home for life. The diamond is therefore symbolic within quadrature when the square within which it is nested, of side length 18, is halved to 9 lunar months. The lunar year (12) is 4/3 of 9 lunar months while the Saturn synod of 12.8 lunar months is the harmonic tritone (√2)†17 of 18, the harmonic ratio 64/45 (1.42)—as presented in the Canterbury pavement (fig. 7.25). To aid in such constructions, the √2 could be accurately modeled using the cubit of the Samian foot (1.4143) or, less accurately, 5/6 of the Royal cubit of 12/7, that is, 10/7 = 1.4286 feet.

[image: image]

FIGURE 1.4. The technique of ad-quadratum or quadrature

Though we can see foot ratios as having a fractional part, these are not irrationals but rather rational fractions: their fractional parts are 
finite or cyclic (in base-10) and so can be represented by a rational fraction containing only products of the set {2 3 5 7 11}. More on the development of the metrological system itself can be found in chapter 3, “Measurement of the Earth,” further documented in appendix 1.




METROLOGY OF THE FIRST ELEVEN SQUARES

John Michell and John Neal observed an interesting phenomenon in their “W” diagram, in which the many rational modules of metrology seemed to emerge from the squares of the first and smallest numbers.5 Why this was so emerged from work on the Kaaba (see chapter 8) and the observation that the megalithic astronomers of Carnac used a technique I call “proximation” (pp. 28 and 244), in which two ratios were used to achieve a rational connection between two measurements that would otherwise be irrational. Since
two small-integer ratios are involved (integers less or equal to 50), the composite ratios can involve larger integers as their multiples and submultiples. Examples from metrology are:


	(22/7 × 8/25) = 1.0057 = 176/175, but this also equals (24/25 × 22/21). The first pair are approximations to π, whereas the second pair are ancient types of root foot, in feet.

	63/10 × 7/44 = 1.0023 = 441/440, but, again, this is also equal to 21/20 × 21/22, and again, the first pair are types of π and the second types of feet.



These show smaller ratios involving three-figure numbers such as 176/175 as emerging from larger ratios like 22/21, examples of the ancient foot ratios and/or approximations to irrationals, such as π as 22/7 or the √2 as 99/70. This can explain the “W” diagram of foot lengths and its relationship to squares that are also seen in the Kaaba, and also how squares form proximate ratio pairs that methodically generate all of the significant ratios found in musical harmony but also the ancient foot ratios and the geometrical and geodetic microvariations applied to foot ratios that constitute ancient metrology.


[image: image]

The principle behind this list of the first eleven squares is that for each 
N: 

N2 ÷ (N2 − 1) = N ÷ (N + 1) × 
N ÷ (N − 1).

For example, where N is 10:

102 = 100 and 10/11 × 10/9 = 100/99

This expresses the fact that a square (N2) is perfectly symmetrical with itself but that its symmetry can be factored (or broken) by the two super-particular fractions directly adjacent to
N in the number field. And this is only one instance of symmetry at work in which, for example, the fractions for an irrational such as π can provide near cancellation (see above examples 176/175 and 441/440), so that employing their sum enables integer results to be maintained between two measurements, where an irrational constant would otherwise demand that one be a non-integer.

This goes to the heart of Neal’s All Done with Mirrors, in that the mirror for ancient metrology was a 
bracketing of the mean. In simplest terms, the mean measure is 1, from which the foot measures were projected as greater and lesser rational fractions of the English foot. But microvariations such as 176/175 have a mean that is π itself, which can then be seen in its approximation within 176/175, that is, 22/7 × 8/25. An integer radius can then generate an integer circumference if that circumference is seen in units that are enlarged by 176/175. The result, accurate but not perfect, does not need to be perfect unless you are flying to the Moon.




MEGALITHIC USE OF ANGELIC RATIOS

Another example, seen at work at Crucuno, near Carnac, was the counting of lunar months using 27 feet, that is, 27 feet equated to 29.53125 days,*18 which makes each counted day smaller and equal to 32/35 days, the Iberian foot. This allowed days to be counted within the months of 27 feet, that is, 27/29.53125 = 32/35, since 27 × 35 = 32 × 29.53125. (See figure 1.5 on the following page.)

These illustrations only scratch the surface of what appears to be an alternative to arithmetic in that, when you set up the units correctly, one can operate in two worlds, days and months, that normally require fractions of the other unit. Through this, these astronomers also saw celestial time periods, such as the lunar month, had already been made intelligible in this subtle way. Further evidence for this kind of working can be seen at Locmariaquer, east of Carnac and Crucuno, where the end stone of the Table des Marchands dolmen displays a table of numbers as crooked lines facing away from the center, the numbers being {27 32 35} (figs. 1.6 and 1.8).

In this way, proximate bracketing could exploit numerical differences about a center, using the types of ratio found in ancient metrology. The crooked lines of Table des Marchands are in two columns with their crooks pointing away from the center. In each row, the number of lines on the right are one greater than those on the left: implying superparticular ratios. In the case of Crucuno, I suggest the following was true: once the 945 days in 32 lunar months had been identified as an anniversary between a whole number of solar days (945) and a whole number of lunar months (32), 945 days needed to be factorized through discovering which numbers divided into the length, something like figure 1.7.
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Closeup of the cyan-colored enclosed left-hand side of the lower image showing the distance between the dolmen and outlier Crucuno monuments.
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FIGURE 1.5. The triple monuments of Crucuno symbolizing the four eclipse periods (top) and the monuments and numbers on as seen on Google Earth (bottom).
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FIGURE 1.6. End stone from the Table des Marchands dolmen at Locmariaquer (left) and a drawing of its weatherworn carved relief (right).

Photo by Myrabella for Wikimedia Commons.
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FIGURE 1.7. Analysis of a 945-foot length for its factors.

Today, we look and see 5 at the end of the number 945 and know 5 must be a factor of it. At Carnac, there was only a day-count 
length—on the ground. How else to store this and manipulate it except by knowing its factors? With a rod 5 feet long, there would be 189 rods in 945 feet with nothing left over. To find a further factor of 189, it is helpful to have made a new length of 189 feet while moving the 5-foot 
factorization rod, allowing further factorization. When 5 feet won’t work anymore, a yardstick of 3 feet could be tried, leading to a new count 63 feet long.

Smaller numbers such as 63 would have become familiar to the megalithic specialists, and 63 soon factorized as 9 × 7 and the full factorization of 945 arrived at as 3 × 9 × 5 × 7. We would call its factors 33.5.7 but, the more practical needs of the megalithic culture were to find ratios 
proximate to each other. The cube of 3 is 27 and 5 × 7 is 35, and 945 could then be seen as a rectangle of 27 feet by 35 feet, with an area 945 square feet—since square and rectangular geometries were obviously a relevant way to hold the factors of larger numbers.

Once it is known that 945 days are 32 lunar months, 32 is proximate to 35 and the desired measurement for the lunar month is 945/32 days, which is equal to 27 × 35/32. This leaves 27 feet as a proxy for the lunar month of 29.53125 (945/32) days, while days can be counted as 32/35 feet, the root Iberian foot. In such an early metrology, rational fractions allowed these sorts of transformation of units of measure according to a measurement’s factorization and any available proximation pairs, in ratio.

Feet were large enough to support the use of a range of fractions, and a new type of foot was created, in this case to allow the necessary fraction of 35/32. The effect of 
dividing ordinary feet by another rational type, such as 32/35 feet, was to 
multiply by the reciprocal, namely 35/32. This is experimentally obvious: dividing a length by the smaller 32/25 makes the original 
measurement, in feet, a larger number of the lesser feet of 32/35. The only other factor is 27, so that when one divides 27 feet by 32/35 feet, the formula of the result is 945/32, the length of the lunar month (29.53125) in the new feet. This is initially hard to understand, but 945 days divided by 32 is 29.53125 days, accurate to 57 seconds in more than every 2.5 million seconds!

There was then no need to actually count the 29.53125 days implicit within the 27-foot month counts, but the resulting two facts sufficed. A day could be measured as a foot of 32/35 feet within each section (or lunar month) when the larger count 
used 27 feet per month. In the early fourth millennium BCE, this discovery would have unified the practices of day and month counting that had formerly been done using either the inch per day or the MY per lunar month.
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