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year. We all dance to these primary rhythms. This book
reveals the poetic cﬂsm:}l'ng}' that lies within the cycles of
the Sun and Moon as seen from the Earth. Experience
the mﬂqutly connected universe-that Robin Heath pre-
sents: solstices, eclipses, and equinoxes all concisely

described and illustrated. The timeless beauty of our uni-

giva « HIMVE R ‘NOOW ‘NAS

verse has never been more apparent or intriguingly simplc.
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Tarot card numbers eighteen and nineteen—the Moon and the Sun—framed by a
playing card set: 4 suits of 13 cards, representing the 52 weeks in the year. Adding
up the numerical values of each suit (the sum of 1 to 13) yields 91, the numiber of
days per season. All four seasons then total 364 days, the joker completing the year
at 365, An ancient aide memoire for the calendar,

INTRODUCTION

In the frenzied attempt to better understand and control the
material universe, our present culture has strayed so far from
simplicity and beauty that we are often startled or afraid when it
reveals itself.

The modern system of ideas we call science has dispensed with
the poetic and broadly fails to see the subtle connecting strands of
meaning woven into the web of life. [n addition, science is today
shackled to commerce, also blind to such things, and thus we
have “the blind leading the blind.” As if that wasn’t enough,
today’s high priests of science also inform us which inter-
pretations of the cosmos are valid and which are not. Some
questions are just not to be asked anymore, let alone answered.

Thas little book reveals a poetic cosmology that lies within the
cycles of the Sun and Moon, as seen from Earth. [t is found to
be supremely rational, so simple and elegant that no priestly
intermediary is needed to interpret, censor, or intervene.,

All the mathematics given here may be verified by those of
little faith with a simple calculator and the mind of an inquisitive

(eenager.

St. Dogmaels, 2001



SEARCHING FOR PATTERNS
finding order in the cosmos

The first systematic observations of the Sun and Moon are
shrouded in the mists of prehistory. Scored bones from 40,000
B.C. (below) display lunar number cycles while the famed Venus of
Laussal (title page) links the Moon with the number thirteen.

Repeated cycles such as full moons, eclipses, and planetary
conjunctions revealed a cosmology to ancient astronomers that was
both numerical and geometrical, and which imbued creation with
order and meaning—"“God is a geometer.” The delphic adage “as
above, so below” suggests that cosmic patterns are reflected in
earthly life, becoming a source of revelatory information.

The Great Pyramid (2480 B.C.) epitomizes this approach. Built
to the points of the compass, with passageways aligned to stars, its
base and height fit the “squared circle” of Earth and Moon.

This archaic approach to cosmology is today discarded as
worthless, and has been replaced by modern astronomy. Yet
most people know almost nothing about the Sun, Moon, and
Barth system, despite our total dependence on its thythms. This
book will gently put that right, and reinvoke something of the
spirit of the old sciences.
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SOME EARLY SOLUTIONS
from megaliths to the Maya

Skywatching is an ancient art. Stone circles date from 3000 B.C.,
aligned megaliths even earlier. The Egyptians were using accurate
surveying and a precise metrology for both sky and Earth. The
Great Pyramid enshrined its date of construction through
astronomical alignments to fixed stars. The Sumerians recorded

astral cycles from 2200 B.C. and later defined the 24-hour day and | S
3{1{}~1degree i_:1rcle. Chaldean and C];IJI']ESE astronomers ]:{I‘JE“W of £l C“Cﬂ ,, ( &IF:&’!!! 1%2&,
the Saros eclipse cycle (page 28). Vanous calendars were in use.

From 600 B.C., the Greeks inhented this ancient wisdom. 4 flyﬁt‘ 9! ﬂ'ﬁw ing Bk
Eratosthenes measured the size of the Earth and Eudoxus devised pls e ’5595 allar—365.

a solution for the complex motion of the Moon. In the fourth
century B.C., the nineteen-year cycle of Sun and Moon was
described by Meton. The Romans gave us our modern calendar
in 45 B.C.

When the Empire collapsed around A.D. 500 the Arab world
kept the torch of learning burning as Europe sank into the Dark
Ages. Following the Crusades this matenial returned, seeding the
Renaissance in Europe. Copemicus showed that the Earth orbited
the Sun, while Galileo’s telescope revealed moons orbiting other

planets. Kepler published the three laws of planetary motion in the J
early seventeenth century, when Newton used data about the < Eﬂfg 5&1‘1’{9@ Instruments [ rom %}/P [+

Moon to quantify h_js universal laws of motion and gravity in Tese instoments helonoed s an “Hoor Priest”
1687, thereby spawning our modem world. In the next century, _ ,
q{ the ﬁcug('ﬂxfb mﬂ;l, circa 1000 BC

Harrison’s chronometer greatly improved timekeeping and
navigation.



THE SUN
the day and the year

Each day, the Sun appears to rise from an easterly direction,
traces a clockwise arc across the heavens, and then sets toward
the west, disappearing for the dark ume we call night. This
cycle repeats perpetually; it is the diurnal rhythm, called, more
simply, a day.

Today we are taught that what we see is caused by the daily
rotation of a spherical Earth orbiting the Sun. Thereafter, like
The Fool on the Hill, we “see the Sun going down, while the
eyes in our head see the Earth spinning round.” Each day, the
Sun appears to move about a degree counterclockwise (eastward)
with respect to the fixed stars. Thus the solar day, to which we
set our clocks, exceeds the sidereal (star) day by 3 minutes and 56
seconds.

The axial tilt of the Earth (page 9) causes the Sun to rise and set
each day at different positions on the horizon. Only at the
summer and winter solstices (see page 8) 1s this daily change in the
Sun’s rise and set positions reduced to zero, at their extreme
standstill positions.  Subsequent sunrises and sunsets gradually
reverse back along the horizon, the span being dependent on the
latitude of the observer (opposite, bottom). This is the rhythm of a
year.

The Earth’s solar orbital period is 365.242199 days. Our
“solar” calendar of 365 days keeps pace by adding regular leap-
year days, one every four years (except once every four hundred
years), and the odd second or two.
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SOLSTICES AND EQUINOXES

the four natural divisions of the year

In between the two solstices, the longest and shortest days in
the year (normally June 21 and December 22), lie the two
equinoctial periods in the spring and the autumn. The
equinioxes (March 21 and September 23) deliver equal lengths of
day and night everywhere on the planet, with the Sun rising
exactly due east and setting exactly due west, on a level horizon.

These equinoctial dates are accompanied by the maximum
rate of change in the length of the day. In temperate latitudes,
this creates the impression that the year is divided into two
distinct halves, a light, warm summer half and a dark, cold
winter half. During the summer half the Sun rises and sets north
of an east-west line; in the winter half always south of it.

The solstices and equinoxes naturally divide the year into four
quarters, defining the four seasons. Each season is 91 days in
length (sce page 5 and opposite page 1), caused by the tilt of the
Earth on its own axis (currently 233° with respect to its orbital
plane). This angle may be constructed using a right triangle,
base 13 and height 30, or more approximately 3 and 7.

The “cross-quarter” days, halfivay between equinoxes and
solstices, are still celebrated as the Celtic festivals of Samhain
(November), Imbolc (February), Beltane (May Day), and Lughnasadh
(August). The Earth orbits the Sun at the incredible speed of
66,666 miles per hour and at a distance of 108 solar diameters.




T'HE MOON
the goddess of the night

Although apparently lifeless, the Moon greatly affects life on Earth.
The fluctuating monthly rhythm of reflected light, the twice daily
ebb and flow of the tides, and many natural cycles are all essentially
locked into the lunar phases as, uniquely, is the reproductive cycle
of humankind. The Moon is associated with women and the
number 13, perhaps because the Moon moves 13 degrees a day
and orbits the Earth 13 times in one year. People see a man in the
moon or sometimes a hare, owl, swan, or lady.

At an average distance of 240,000 miles, the Moon 1s our nearest
neighbor. Its radius is 1,080 miles compared with that of the Earth
at 3,960 mules, a ratio of 3:11. However, the Moon is not
spherical, and the Earth’s gravity always pulls the larger hemisphere
toward us. The Moon thus has its “dark side,” which we never
see, but which paradoxically becomes fully lit each new moon.

The Moon’s orbital plane 15 tilted to that of the Earth (below).
Periodically, this enables eclipses to occur and, at higher latitudes,
every 18.618 years, causes wild monthly fluctuations in the altitude
of the Moon, and a maximum angular range of rising and settings.

10
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THE MOON’'S TWO RHYTHMS

sidereal and synodic months

Observe the Moon for a short while and you will discover one
of 1ts rhythms — it moves past the fixed stars quite rapidly, taking
about an hour to cover the distance of its own diameter. In one
day, 1t covers 13 degrees, thereby taking slightly less than 28
days to return to the same stars. This is the sidereal month of
27.322 days, or 27 days, 7 hours, 43 minutes, and 11.51 seconds
(approximately 27 & days).

Three principle rotations are now defined: the day (Sun-Earth),
the sidereal month (Moon-Earth-stars) and the year (Sun-Earth-
stars). All three are shown opposite. But there is a fourth rotation,
the lunar phases or lunation cycle, the time between full moons,
which is truly Sun, Moon, and Earth. Because the lunar phases
are visible all over the Earth, the lunation cycle 1s the prime lunar
rhythm. It 1s also called the synodic month or, more simply, the
Iunar month. It takes 29.53059 days to complete, or 29 days, 12
hours, 44 minutes, and 2.37 seconds (approximately 295 days).

The Earth completes about a thirteenth of its annual journey
around the Sun during one sidereal month, thus the lunar phases
have to “catch up,” as shown in the illustration (opposite, bottom),
this taking an extra 2.21 days over and above the sidereal month.

There are 13.368 sidereal months and 12.368 synodic months
in the year. The fractional part 1s very close to seven-nineteenths,

MOOK | EARTH L@@Eﬂﬂﬂ[‘
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THE TiCk-TOCK OF THE MOON

the lunation cycle or lunar month

The Moon begins her monthly phases acting as consort to the
Sun, appearing as a sliver of silver to his left. This is the #ew moon,
shaped like a reversed C. Each successive day finds the Moon
belonging more and more to the night sky as the waxing phases
increase the crescent to a quarfer, gibbous, and then full moon,
taking about thirteen days to complete.

Only when full does the Moon “escape” the Sun, becoming
entirely nocturnal and reflecting the maximum silvery light down
onto the night landscape. The waning cycle then progressively
delivers the Moon back into the davtime skies as it leads the Sun,
setting later and later in the day until, again after about thirteen
days, it only becomes separate from the Sun just before dawn,
glimpsed as a tiny C-shaped crescent to the Sun’s right.

The Moon then disappears for about three days, lost in the light
of the Sun at the new moon. This whole cycle is called the
lunation cycle, lunar, or synodic, month; it is the time between full
(or new) moons, and takes an average 29.53059 days to complete.

An scribed 5,000-year-old curbstone at Knowth, in the
Boyne valley, Ireland, displays what appears to be a representation
of the lunation cycle. The impressive spiral correctly covers the
three days of new moon, and 15 days later the full moon is
marked ) (" within a 29-based motif. The “serpent” enclosed by
this lunation motif has 30 turns, 29 5 being the average between
the two.
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THE LUNAR DAY

tides of lunar time

Anyone who lives by the sea witnesses the inexorable silent
power of the Moon, whose invisible claws draw the tides up and
down the beach twice a day. Tides are not just limited to the
oceans—the Earth’s atmosphere above our heads and even its
crust beneath our feet nise and fall to this lunar rhythm. The
highest spring tides occur two or three days following a new or
full moon. The low-range neap tides occur two days after a
Waxing or waning quarter moorn.

The lunar day is the time between consecutive moonrises, the
Moon rising an average of 52 minutes later each dayv. There are
exactly two tides each lunar day, each one retarded by an average
of 26 minutes every 12 hours. Tides are synchronized to the
lunar day and therefore to the Moon’s position in the sky. High
tides will always occur at the same two positions of the Moon in
the sky at any given location, these being opposite each other
(one position is always beneath the horizon). A practical tidal
indicator is shown on page 47.

There are 285 lunar days and therefore 57 tides (3 x 19) in each
lunation cycle. In isolation tanks, human bodily rhythms
eventually transfer from the solar to the lunar day.

The Earth and Moon form a huge dumbbell in space, with
their center of rotation located about 1,000 miles beneath the
Earth’s surface (shown as a small checkered circle opposite).

16

The Moon's gravitational pull (Ad) fifts the oceans on the side of the Earth facing the
Moon. On the opposite side, ’mfnﬁwm’ force causes a similar u:h*ftf (C}, because the
center of mass (and so of rotation) of the ‘Earih-Moon system does not lie at the center
of the Earth. The Sun also pulls ar the oceans (5), mm.’ according to the phase of the
Moon adds or subtracts to and from the height of the tide. “Spring” tides occur near
full and new mioons (upper), the lesser “neap” tides at the quarter-moons (lower). The
monthly ratio betwween the heiohis of spring and neap tides 15 8.3

17



SUN, MOON, AND LANDSCAPE

the moon as mirror of the sun

Each month the Moon more or less copies the entire annual range
of rises and falls undertaken by the Sun in a year.

The Moon rises highest in the sky each month when it is found
near Betelgeuse, in Orion. Its most northerly risings and settings
occur then. At extreme latitudes (above 60°) a midwinter full
moon may become drampolar and not set for a few days. The
most southerly risings and settings occur when the Moon is found
near Antares, in Scorpio. At extreme latitudes, for example 1n
Finland or northern Canada, the full moon may not be visible
during midsummer, especially above the arctic circle, where the
Sun becomes circumpolar.

The full moon is brightest and highest at midwinter, copying
the motion of the midsummer Sun. The midsummer full moon
correspondingly behaves like the midwinter Sun, remaining low
in the dusky sky. Thus the full moon mirrors the Sun at the
opposite powmt in the calendar, and like a true mirror it fully
reflects the Sun’s light.

This reciprocation mysteriously extends into the numbers, for
1 = Sun=Moon, and 1 - Moon=Sun! 1+ 365.242=0.0027379,
which in days is 3 minutes and 56 seconds, the difference between
sidereal and solar days, while 1 +27.322 = 0.0366, which in days
1s 52 minutes, the difference between lunar and solar days. It is
tun to ask an astronomer why.

18




THE MOON'Ss NODES
the path of the moon crosses that of the sun

The orbit of the Moon 1s tilted with respect to that of the Earth
by an angle of 5.14° (see page 10). The effect is that the Moon
travels above the ecliptic (the apparent path of the Sun around the
zodiac) for about half the sidereal month, and travels beneath it for
the other half.

The two places where the Moon crosses the ecliptic each month
are called the lunar nodes, and they always lie opposite each other.
The two smaller illustrations opposite show these crossing points

as observed from the Earth—but in truth, they are invisible! g ECLIPSES CAN ONLY OCCUR WHEN

Eclipses only happen when a full or new moon occurs within v A FULL OR NEW MODN HAPPENS WITHIN
1 1 . % u "

123° or 18 3°, respectively, of the nodes; total eclipses when the oA THE TECLIPSE ZONE (swnoED)

alignment 1s almost exact. These are the edipse limits for lunar and
solar eclipses.

The axis of the nodes moves backward around the calendar,
taking 18.618 years (6,800 days) to complete a circuit. [t moves
19.618 days per year. To the ancients the nodes were thought of
as the head and tail of a huge celestial dragon that swallowed the
Moon or Sun during an eclipse. The nodal period is still known
as the Draconic year.

The Sun meets a node every 173.3 days (an ecipse season); it
meets a particular node after two of these periods have elapsed,
this both defining and completing the eclipse year of 346.62 days.

Is 1t not the strangest thing that 346.62 = 18.618 x 18.618?

-|'
S - T T - . - "NoDE
e L, i e - A

==— ECLIFSES OCCuR N THIS SECTOR of THE CALENDAR
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THE “BREATH” OF THE MOON

major and minor standstills

The monthly extreme northerly and southerly risings and settings
of the Moon gently “breathe” in and out either side of the Sun’s
extreme solsticial positions, taking one nodal period to complete
the “breath.” This greatly alters the possible maximum rising and
setting positions of the Moon each month with respect to the
solsticial positions of the Sun. There are thus eight hmiting
“lunstice” positions, four for risings and four for settings (opposite,

fop).
The distance of these extreme positions of the lunstice from the

solstice position is dependent on the latitude of a location. In
southern Britain, they occur more than eight degrees of either side

of the solstice positions (opposite, bottom). These extreme stations
of the Sun and the Moon drew the attention of neolithic
astronomers who made alignments of stones in their honor.

At the major standstill, the Moon describes her wildest monthly
swings of rising and setting, gyrating to her highest- and lowest-
ever paths across the sky, all within one sidereal month. At the
minor standstill, 9.3 years later, the Moon calms down and the

range always lies inside the solsticial positions. YR
. ol ALE Y £ ) \TF,.;U . \#
In contrast to the Sun, Moon, and planets, the stars rise and set SR WA
at exactly the same place along the horizon for hundreds of years St ey Wk
irrespective of the season and tume of day or mght. : ' ﬁ.fé’;-r }
| | < Minor STANDSTIL ——> .
= MATOR STRNDSTILL >




ECLIPSES

cosmic attention seeking

By what almighty coincidence do the disks of Sun and Moon
appear the same size to us earthlings? The Sun is four hundred
times larger than the Moon, yet four hundred times farther away.
The distance of the Moon from the Earth is just over thirty Earth
diameters. Total solar eclipses could never occur if the Moon’s
orbital distance was changed by just one Earth diameter.

Total solar eclipses instill an elemental awe 1n us, with a sudden
brief reversal from light into darkness, after which “dawn” returns
from the west, at over 2,000 mules per hour! Lunar eclipses are
gentler and longer and simulate a whole lunation cycle 1 just a
few hours.

Solar eclipses occur when the new moon passes directly
between Sun and Earth. They can only be seen during the
daytime, the area of totality tracing a narrow smudge of blackness
across the Earth. Totality never lasts longer than seven minutes at
any one location (opposite, top). Dunng lunar eclipses the full
moon passes from right to left through the Earth’s shadow, its
reflected light extinguished for several hours (opposite, bottom).
Lunar eclipses are visible to all on the night side of the Earth.

As the angle between Sun and node increases, total eclipses
decrease and become partial (see page 30). Beyond 18.5° no
eclipse can occur. There can be up to seven eclipses in any one
year, and solar eclipses are the more common, by the ratioc ¥2:1.




LUNAR ECLIPSES
studies in light and darkness

A lunar eclipse is a striking phenomenon. The reflected light of
the full moon greatly diminishes the light from the stars, and
during the eclipse a curious and beautiful effect unfolds. As the
full moon enters the Earth’s shadow cone (page 25, bottom), the
Moon’s face darkens and the night sky radically alters its
appearance, becoming brilliantly peppered with many more stars
than were previously visible. This effect is also shown opposite,
where a satisfying diagonal symmetry may also be seen.

During the period of totality, the Moon often takes on a
remarkably beautiful coppery color within the starry firma-
ment. Also stirring is the curve of the Earth’s shadow as it
draws across the lunar orb. It confirms that our planet is about
three times larger than the Moon and spherical in shape.

Before 2500 B.C., Megalithic astronomers in northwestern
Europe appear to have observed a tiny variation in the 5.14° tilt
of the Moon’s orbit ( £ with period 173.3 days) in order to pre-
dict eclipses. Their observatories still exist, mainly in Scotland.
What were our ancestors up to?

i '8




SOLAR ECLIPSES AND THE SAROS
the 18-year cycle of eclipses

FNLE,

»

e

WY
W

o,
L] I" r{.f.r
AR

rr
ﬂfum’ﬂ%

"in,

There are three types of solar echipse: partial, annular, and total (all
shown opposite). These are produced by varations in orbital
distances and nodal offset at syzygy, the barely pronounceable
term for a full or new moon (Sun, Moon, and Earth in line).
Any particular eclipse 1s a member of a family, consecutive
individuals of which display similar charactenistics. A famous
tamily 1s the Saros cycle, of 18 years and 11 days, 223 lunations or
19 eclipse years. A Saros cycle evolves and decays over about
1,300 vears (solar eclipses) and 800 years (lunar eclipses). At any
given time an average of 42 Saros families of solar eclipses, and 27
of lunar eclipses, are evolving, each delivering about 70 and 45
individuals respectively over its ifeime. The Saros was used by
the ancient Chaldean astronomers to accurately predict eclipses.
The eclipse year (346.62 days) equals 11.738 lunations. Divide
19 eclipse years (the Saros) by 11.738 and you get 1.6186, almost
phi, the Divine Proportion. Because the echipse vyear 15 18.618 x
18.618 days, the Saros may be written as 19 x 18.618 x 18.618
days (to 99.99%). Mysteriously, 19 lunations is phi eclipse years!
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SAROS PATTERNS
a trilateral evolution

All Saros eclipse famlbies first make an appearance at one of the
poles, gradually evolving into equatomnial regions before eventually
dying out at the other pole (below; bottom). The time difference
between the Saros and 19 eclipse years (0.46 days) causes each new
member to be displaced about half a degree farther west with
respect to the nodes. Thus the family takes about 36 Saros cycles
(650 years) to reach the node (B) and thereafter departs from it in
the same time, slowly dissipating (below;, top—every 7th Saros shown).

The patterns made by these metamorphosing families of eclipses
(solar or lunar) form threefold motifs on the Earth, due to the fact
that each consecutive Saros peniod (223 lunations) is 6,585.321
days in length, the fractional component being about one-third of
a day (or Earth rotation) out of alignment. The midpoints of the
paths of totality for every third member may be joined up to
reveal this threefold pattern. The result is curves called exelegismos
{opposite, dotted for solar and solid for lunar eclipses).
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THE DANCE OF THE MOON
Ariadne’s eight-fold web in the sky

The orbital distances of the Earth and Moon undergo periodic
changes. This affects the duration and type of eclipses (see pages
24—31). When the Earth is nearest the Sun, strangely, in chilly
January, it is said to be at perihielion; when farthest from the Sun 1t
1s said to be at aphelion.

Similarly, perigee occurs when the Moon 1s nearest the Earth,
while apogee finds the Moon farthest from us. The line connecting
these two points in the Moon’s slightly elliptical orbit is called the
line of apsides. This line or axis, the coming and going of the
Moon, itself rotates, completing a cycle every 8.85 years, dividing
the zodiac into eight (opposite) sections. A full moon at perigee
appears 30 percent larger than at apogee.

The line of apsides moves counterclockwise around the zodiac
by 40° 40’ per year, while the nodal axis moves clockwise by 19°
20’ per year (see page 20). The combined motion is thus 60° per
year, a remarkable coincidence causing the nodes and apsides to
rendezvous once more after 6 years (360°). Three of these
meetings take 18 (6+6+6) years, coinciding almost exactly with
the Saros cycle of 18.03 years. This is why eclipses that appear
within consecutive Saros cycles are of the same type and duration.

In nautical almanacs and ephemerides, the position of the Moon
is today predicted vears in advance using a formula that contains
over 1,500 separate factors.




THE 19-YEAR METONIC CYCLE

the marriage of Sun and Moon

After 19 years, and within two hours of exactitude, the Sun and
Moon return to the same places in the sky on the same date. This
important repeat cycle 1s named after Meton, a fourth-century
B.C. Greek astronomer. It 1s an astonishingly accurate repeat cycle
among several other contenders (see table opposite; the outer stone
drcle at Avebury once comprised 99 megaliths). |

The first-century B.C. historian Diodorus suggested that the
Celts knew of the 19-year cycle. We need not be surprised at his
account, for the Celts inherited the culture of the stone-circle
builders, and many fine circles, particularly in southwestern
Britain, such as Boscawen-un in Comwall (shown opposite), contain
19 stones. The bluestone horseshoe at Stonehenge comprised 19
slender dressed megaliths, brought from the Preseli Mountains of
west Wales, 135 miles as the crow flies. Some weighed over 4
tons!

There are 12.368 lunations (full moons) in one solar year. The
lunar year (12 lunations) falls short of the solar year by just under
11 days, which after 19 years accrues to 7 lunations, totaling 12 x
19 plus 7, or 235 lunations. From these numbers, the annual
number of lunations may be found: 235+ 19 equals 12 15, this
fraction revealing the underpinning astronomy.

Nineteen solar years is 6,939.60 days; 235 lunations is 6,939.69
days. The Metonic cycle may be written as 19 x 18.618 x 19.618
days.
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THE PRECESSIONAL CYCLE
throwing a 26,000 year wobbly

The Earth’s axis will not point to the present pole star forever.
Like a spinning top that has tilted over a little and begun to
wobble, or precess, the axis describes a complete circular rotation
over about 25,920 vears, tracing out the northern and southemn
circle of pole stars over this period. This is the precessional cycle, also
known as a Gteat Year (opposite).

Equinoxes occur when the axial tilt of the Earth 1s at right angles
to the Sun rather than facing toward or away from it (see page 9).
This tilt is itself rotating backward very slowly, and the stars
behind the Sun, on any given day of the year, change very slowly
over time. The Age of Pisces commenced in A.D. 1. The Age of
Agquarius, the next Great Month, will commence about A.D. 2160
when, at spring Equinox, the stars behind the Sun are those of the
constellation of Aquarius. Magically, the diameter of the Moon 15
2,160 miles, evoking the 2160 year length of the Great Moonih.
Space becomes time!

In a human lifetime, precession is experienced as a single degree
change in the position of the Sun agamst the fixed stars on a given
date in the year. The precessional effect is caused by orbital
asymmetries of the Sun and Moon.

The Earth’s axial tlt itself varies between 21.5° and 24.8°,
taking 41,000 years to complete a cycle.

36

- Veca- e poe X
- STRR 1N 13,000 185

. ECLIPTCAL NoRTH POIE -

PENER A

ST GREr'rTHL PLHNE*_:_.-_-."__:._;

iEELlF’TlC

_- _f‘:’%‘? // o




THE SOLAR YEAR

packets of days, leap years, and marking time

The solar vear is 365.242 days long, practically 365. People
who haven’t ever thought the matter through will often tell
you there are 365 “and a quarter” days in the year, but one
cannot ever experience a quarter day in isolation. Days come
in packets of one, and 365 of these make up the year, except
that every fourth year an extra day slips in to make it 366.
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At high latitudes, consecutive sunrises around the equinoxes
are spaced more than the Sun’s diameter apart ( five sunrises shown
opposite, top). However, each year the vernal equinox sunrise will
appear from a slightly different position on the horizon—about
one quarter of a degree (opposite, bottom). During three years of
observation, the Sun appears to rise to the left of the original
alignment until, in the fourth leap year, it rises once more very
close to the original position, the tally for the year becoming 366
days. This accounts for the “quarter day” and is the basis for the
additional intercalary day, February 29.

Over longer time periods than four years one gets the chance

to obtain the length of the year with even more accuracy, by

observing certain key years when the Sun rises precisely behind
a foresight, stone marker, or notch in a distant mountain peak,

LR el '8
N AT,

a perfect repeat solar cycle.

The best of these occurs after 33 years, 12,053 days or
sunrises. This is a staggeringly accurate repeat cycle and,
remarkably, seems to have been known since prehistoric times.
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THIRTY-THREE

the number of the solar hero

~ SauARING THE Cinae By Fren oo

fa =

Thirty-three is a significant calendar number, which threads its
secret through human culture. At a neolithic equinoctial align-
ment in Scotland, a cache of 33 tightly packed quartz pebbles was
discovered by archaeologists. A renowned Irish megalithic site
contains a stone with 33 chevrons picked out, and another has a
snake motif with 33 folds (opposite, bottom). Ancient stories about
the heroic Tiatha de Danaan frequently use the number 33. The
first battle of Mag Tuired was fought by a saviour-hero Lug and
32 other leaders. In the second battle 33 leaders of the Fomore
perish, 32 plus their highest king.

The Christian “highest king,” Jesus, was crucified and re-
surrected at 33 years of age, rising again from behind a large
stone. Islamic and Jewish calendar traditions recognize that it
takes 33 solar years to complete 34 lunar years (of 12 lunations).
A lunar calendar therefore cycles around the seasons, Ramadan
falling 11 days earher each year. The Masonic Order recognizes
33 degrees of proficiency, while the lonely game of Solitaire
(opposite, top) consists of 33 holes and 32 balls.

These cultural artifacts share a common numerical factor,
apparently derived from long-term observations of the Sun in
prehistory. Pairing this cycle of the Sun with the nodal period of
the Moon we may now “square the circle” by areq, thereby
solving the “third greatest problem of antiquity.” Circle and
square have the same area, a marriage of Heaven and Earth.
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DESIGNING A CALENDAR
13 months of 28 days

Timekeeping naturally starts with a calendar, which ideally should
conform both to the solar year of 365 days and the Moon’s phases.
[f the calendar year also divided easily into weeks and seasons and
showed the phase of the Moon, the tides, and when to expect
eclipses, we would be well pleased.

Starting from scratch, a calendar designer would soon discover
that the Moon passes the same star in the sky every 27.3 days
while the Sun takes 365 days. Dividing one by the other and
choosing the nearest whole number, our designer would soon
settle for 13 months of 28 days in a year. This gives a calendar
year of 364 days—a number divisible by 2, 4, 7 and 13—a 52-
week year with four 13-week seasons each of 91 days, a vear
with 13 months. All whole numbers and every year a leap year!

Practically, our designer could arrange 28 markers around the
perimeter of a circle and arrange for a “moon-pole” to be moved
counterclockwise once a day. A “sun-pole” would then be
moved in the same direction, only thirteen times more slowly.
This is the simplest way of providing a practical soli-lunar calendar,
only requiring occasional resetting of the “Moon” (place the
moon-pole opposite the sun-pole when full). If the stars were
then represented on the circumference of the circle, the date,
season, state of the tides (see page 16), lunar position, and lunar
phase could be read off at a glance. We would gladly pay our
designer.
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The model above shows a waxing quarter moon on May 12. Tiventy-eight separate and

equally spaced postholes (ndicate the Moon’s angular motion per day—about 13°, Moving
a “moon-pole” counterclockwise one hole per day emulates what happens in the sky, and the
Moon takes 28 days to make a crauit. A “sun-pole™ is now moved one hole every 13 days,
taking 364 days to make the same journey, this being the best approximation to astronom-
ic trith with the fewest holes (97.5 percent for the Moon and 99.66 percent for the Sun).
It is therefore the basis for the andent 13 month, 364 day calendar. The improved version
{(page 45) also predicts eclipses and is 99.9 percent accurate for the Moon, 99.8 percent for
the Sun.
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STONEHENGE
the oldest known calendar
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The model shown on the previous page may be improved to
include eclipse prediction. By doubling the number of postholes
to 56 we exploit the vseful coincidence of there being almost

exactly 3 cycles of the lunar nodes in twice 28 years. The lunar . o
nodes are here shown as two diametrically opposed triangular . ’%‘f? i
markers, initally placed near to the date-positions where eclipses . SIEISET Sppsen CircLE A "
have been recently observed. <, Smon Srone el P Stamon Stone )
The sun-pole now moves 2 holes counterclockwise every 13 i (2E Y hS o
days, and the moon-pole 2 holes counterclockwise every day. . V. '. 4 - ' g @
The node marker is moved three holes clockwise every year. i g3 ':' @E%f 3 ) ' = gT ®
When the sun-pole lies within three holes of a “node-pole,” an =g g ! = L‘, bt 3" e
eclipse of some sort will take place at each full or new moon, ' % “ \ & -_l"Ef / e i
although it may not be visible at the location. If at each new * 3 ; = ¢ .
moon the moon-pole i1s made to “skip” past the sun-pole 4 @’ - ,h
(omitting this hole), this calendar will run for at least a year before 8;. Sremon SToNE ﬁ L STAmON STOME ;
the moon-pole needs resetting. ﬂr fv S ‘
The design is shown opposite, hidden within the plan of ® o — .;,;’T . .
Stonehenge, and indicates the date (season), Moon position, and > N M B ;l;. iy “\
phase, and predicts full and new moons and eclipses. The Aubrey %? s 1\k MIDHINTER 'Ef'?ﬁ, B A &
circle (3000 B.C.) comprises 56 holes, accurately arranged round e, ”3?‘{2:9 ¢ )t ,:4 ——i"“' ;D‘t}‘i?ﬁ?‘
the perimeter of a 283-foot-diameter circle, predating the erection % %, ® 4 & g7 wH “T;Lﬁﬁ 8 5¥
of the famous massive inner Sarsen circle. Perhaps posts were = ot o
once placed in these holes; now they are filled with concrete, but
this oldest known calendar would still work today.
45




TIME AND TIDE

making a calendar and tidal predictor

The instrument depicted opposite is a practical calendar and
eclipse and tidal predictor based on the Stonehenge Aubrey circle.
It may be built and used by anyone wishing to become more
aware of the rhythms of the cosmos. It is easy to learn to set up
and maintain this device. You can then know the height of the
tide before setting off for the beach!

Place the Sun marker at the current date and use an almanac to
determine the Moon’s position, or wait untl a new or full moon.
If the Moon 1s visible, its position can often be set approximately
from its phase. The nodal axis (eclipse zone) moves clockwise
three markers a year (correctly set for January 1. 2001).

The Moon’s position in the sky at high tide needs first to be
known for the chosen location. This varies from country to
country, and to set this position, “dawn” and “dusk” are used to
indicate the local horizon. The quadrant arms are then clamped
at the correct angle onto the rotating central 24-hour clockface.

From now on rotate the central clock (with clamped quadrant
arms) until one of the “High Tide” markers points to the current
Moon posiion. Simply read off the time of high ude from the
clock time adjacent to the current Sun position. For low tide, point a
“Low Tide” arm and repeat the same procedure. Move the Sun
and Moon every day (as on previous page). Big spring tides follow
full and new moons, small neap tides follow the quarter moons.
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THE SILVER FRACTION
between 12 and 13 full moons

The secret of the calendar 1s the 11-day mismatch between the
lunar year (12 lunations) and that of the solar year (12.368
lunations). Enoch called this the “over-plus of the Moon,” but
more poetically we may call it the silver fraction. Remarkably,
three common units of length used by the ancient world, the
Megalithic yard, the Royal cubit, and the foof, relate through the
astronomy of the lunation and the silver fraction (opposite, top).

The silver fraction is actually 10.875 days in length, which is
(.368 lunations; almost exactly seven-nineteenths as a fraction.
Intriguingly, the diameters of the two main circles of Stonehenge,
the Aubrey circle (283 feet) and the Sarsen circle (104 feet) are in
the ratio 7:19 to each other (below).

Simple geometry can also reveal the annual lunation figure. A
pentagram drawn inside a circle of diameter 13 units has star arms
of length 12.364 (opposite, bottom)! All 5 star arms add up to 61.82,
the number of full moons in 5 years and also 100/phi (fo 99.9
percent—see page 28). The famous Celtic Coligny calendar (100
B.C.) 1s based on a 5-year, 62-lunation cycle (see page 35). Phi in
the sky!
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THE LUNATION TRIANGLE

Solomon meets Pythagoras

A 5:12 rectangle has a diagonal length of 13. The four station
stones at Stonehenge define one (see page 45), as do the proportions
of Solomon’s Temple at Jerusalem. Twelve plus a thirteenth, as
the redeeming Savior, occurs in many heroic stories, Jesus, King
Arthur, and the Mayan wind god Kukulcan being examples. To
the Pythagoreans the number 5 signified completeness or marriage,
formed as the first male number, 3, becomes wedded to the first
female number, 2.

The true number of months in the year falls between 12 and 13,
and in order to define a true soli-lunar calendar this figure, 12.368,
must be determined. The Iunation triangle 1s defined as a 5:12:13
right triangle, the second Pythagorean triangle, with the “5” side
divided as 3:2. A new hypotenuse to this point measures 12.369.
The Moon, 13, thereby becomes married to the Sun, 12, where
the female, 2, joins to the male, 3. The sacred marriage of Sun and
Moon, made in Heaven, 1s witnessed on Earth, and occurs at the
musical fifth, the most harmonious interval (3:2). Musical
allegories abound (opposite, bottom), and Solomon’s throne is wisely
placed at the 3:2 point in the Temple.

St John's Gospel ends with a fishy story. Jesus reappears for the
third time since his resurrection and nstructs his fishless disciples
“cast your nets on the night side,” who then catch 153 fish.

The square of the annual lunation rate 1s 153—12.368—to 99.99

percent.
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SUN, MOON, AND EARTH

the revealed structure of the system

The diagram opposite frames a curious symmetry. DBoth the
eclipse year (346.62 days) and thirteen full moons (383.89 days)
are almost exactly equally spaced, at 18.6 days, on either side of
the solar vear of 365.242 days. Because the eclipse year is the
square of the lunar node period in days (18.6187), we are now
able to write that the solar year is (18.618 x 18.618) + 18.618.
This is also 18.618 x 19.618. The number 18 added to 1/phi, phi,
or phz'z, now delivers the following extraordinary formulas to
99.99 percent:

-~

18.618 x 18.618 = 346.62 days (the eclipse year)
18.618 x 19.618 = 365.242 days (the solar vear)
18.618 x 20.618 = 383.89 days (13 lunatons)

. T

The astronomy reveals the actual geometry and numerical |
structure of the Sun, Moon, Earth system (opposite). Imagine a fr'
solar eclipse at (1). The Sun then moves to meet up with the same
node after an echpse year (2), 346.62 days later. Passing the :
original eclipse pomnt (1) at the end of one year, the Sun and L
Moon then meet for the thirteenth lunation at (3). y

An isosceles triangle, drawn to fit the angles generated by the
astronomy, also then defines the solar eclipse himits, and has the
remarkable property of replicating the numbers shown above as
ratios. In addition, the shorter side has a length 12.368, the annual
lunation rate. One marvels at this revelation of cosmic order!
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A STONE-AGE COMPUTER
neolithic cosmology revealed e e

In remote places in Britain survive many examples of curiously
flattened stone circles, constructed some 4,500 years ago and
named fype-A and type-B by Professor Thom, the discoverer of
the Megalithic yard (2.72 feet, 32.64 inches, 0.83 m).

Both type-A and type-B nings invoke a Christian symbol, the
vesica piscis, the almond shape between two overlapping circles,
here apphed 2,500 years before Jesus. Stones are commonly placed
ntelligently to the geometry (opposite). More astonishingly, this
design mvokes the same triangle we have just witnessed under-
pinning the structure of the Sun, Moon, Earth system!

The night triangle has side ratios 1:3:410. A rope taken from
the center, O, to point P, and thence to B and A has a length 3
+y¥10+ 2, which is 8.16227, exactly one quarter of the Megalithic
vard, 1n inches. It length PB 1s considered to represent a lunation
penod, then the intersection of the vesica circle cuts it at 0.368 of
its length (at X). If PB is now considered to represent the solar
year, then PO represents the eclipse year, this ratio being either
¥10:3 0or 19.618:18.618. The ratios foot: Royal cubit: Megalithic
yard may also be “read” from this exquisite device. | Fool: l?gyﬂl (ubil - M@M‘f/n"& =] 172 2]2

This most beautiful analogue of the iSun, Moon, Earth system . The Meplilfic Yord is 27212, 32,64 (k81615
stores their key constants and the ancient metrology all within The Rl Gt is 1.72fe, 206"

itselt, as ratios. An awesome glimpse of an ancient wisdom is now

finally revealed. ! o ¥10
0 .am 0 _172  1+3+,10 = 8.1613
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PEBBLES ON THE SHORES OF TIME

multidimensional solutions to local cosmology
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TIMES

SofarYear: 363.242199 days Sidereal lunar month: 27.322 days
Lunar Year: 334367 days Sun-spot cpcle: 11 years
Lunation perfod: 2933039 days Sidereal day: 23 hours, 56 minutes, and
Eclipse Year: 346,62 days 4 seconds
Lunation vate: 12.36826623/vear Solar tropical day {clock fime): 24 hours
Sares eclipse cycle: 18.03 vears or 223 Lunar day {average): 24 hours, 52
lunations or 6585.322 davs minutes, and 4.31 seconds
Lunar node cycle (Draconic year): 18.618 Precessional cyele: approx 25,820 years
vears or 6800.00 days Tidal spacing {average): 12 hours, 26
Metonic eyele: 19 years or 235 lunations minutes, and 2.15 seconds
or 6939.602 days

LENGTHS

Ohre foot: one degree of arc along the Lunar radius: 1,080 males
equator — 363,242 Lunar distance:
Megalithic yard: 2.72 feet (+/- (LO03 feet). miean: 240,000 miles
Earth’s equatorial radins: 3963.4 miles Sun'’s radius: 432,000 miles
Polar radius: 39500 miles Sun’s distance (mean): 93,009,000 males

ANGLES & RATIOS

Lusar orbit inclination to Earth-Sun plane: Earth’s axial 1l 23° 2T

5" 8 307 Earth to Moon density ratio: 1.6 : 1
Solar angulay diameter (mean): 07 32° Earth o Moon mass ratio: 81:1
Lunar angular diameter {mean): (" 317 307 Eccentricity of lunar orbit: 1/18

SOME DEFINITIONS

Lunation period: Time between consecutive Solar/Lunar day: Time benveen consecutive
wews mieons (or full moons). sonth transits of the Sun/Moon.

Ediptic: "The Sun’s apparent path through ihe Lunar year: 12 lunations.
zodiaral belt of stars, seen_from Earth, Sidereal lunar period: Time for the Moon to

Solar tropical year: Time befween consecutive return fo the same longitude {or star).
SPING Cquttoxes, Lunar nodes: Tive opposite points where the
Precessional (Great) year: Tine for the zodiac Moon's path crosses the ecliptic,
to tofate (backiward) around the calendar. Eclipse year: Time between consecutive
Syzyey: Sun, Moon, and Earth in a line. conjunctions of the Sun and north node.

[RRATIONALS

V2 =1.414214 . .. philg) = 1.618034 . . .
¥3=1.732051... Y5 = 2.236068 . . .




