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[NTRODUCTION

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

The modern system of ideas we call Sdence has dispensed with
the poetic and broadly fails to see the subtle connecting strands of
meaning woven into the web of life. In 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 pricsts of Science also inform us which interpremanons of the
cosmos are valid, and which are not. Some questions are just not
to be asked any more, let alone answered.

This lintle book reveals a poetic cosmology which lies within
the eycles of the Sun and Moon, as seen from Earth. It is found
to be supremely ratonal, so simple and elegant that no priestly
intermediary is needed o ingerprer, censor or intervene.

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

IZ-L'L‘I'I..'lI‘h'L'r.



SEARCHING FOR PATTERNS

finding order in the cosmos

The frst systematic observations of the Sun and Moon are
shrouded in the msts of prehustory.  Scored bones from 40,000
B (hefond) display lunar number cycles whalst the famed Feons of
Latigsal (fitle pape) links the Moon with the nomber thirteen.

Repeated cycles such as full moons, eclipses and planetary
comuncoons revealed a cosmology to ancient astronomers which
was both numerical and geomerrical, and which imbued creanon
with order and meaning - “God is a geometer’. The delphic adage
“az abovr, so below” suggests cosmic patterns are reflected in carthly
lifee, becoming a source of revelatory information,

The Great Pyramid (2480 BC) epitomizes this approach.  Bualt
to the points of the compass, with passages 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 :|1,'F'|].|.|;'-:_1_[ l\'g.' moderm ASCTONONTY, Vel 1ot
people now know almost nothing about the Sun, Moon and Earth
gystem, despite our total dependence on its thythms. This book
will gently put that nght, and re-invoke something of the spint

of the old sciences.

CapRT Pribeun - Puss

Derining THE miLe :

Tle TuiaBafeFalal = 5040 miles = Rapius § EARTH+MOON
M7= 115105928 = 7920 miles = DIAMETER o EARTH
AN ANCIENT CANON of MEASURE [after Joba Michel!]




SOME EARLY SOLUTIONS
from megaliths to the Maya

Skywatching 15 an ancient art.  Stone circles date from 3000
BC, aligned megaliths even earlier. The Egypnans were using
accurate surveying and a precise metrology for both sky and Earth.
The Grear Pyramid enshrnined 1s dare of construction through
astronomical alignments to fixed stars. The Sumenans recorded
astral cycles from 2200 BC and later defined the 24 hour day and
360 degree circle. Chaldean and Chinese astronomers knew of the
Saros eclipse cycle (page 32). Various solar calendars were in use,
and lunar calendars of 354 days.

From 600 BC, the Greeks inherited this ancient wisdom.
Eratosthenes measured the size of the Earth and Eudoxus devised a
solution for the complex motion of the Moon. In the 4™ century
BC, the 19 vear cycle of Sun and Moon was described by Meton,
The Romans gave us our modem calendar in 45 BC,

When the Empire collapsed around 5000 A the Arab world
kept the rorch of learming burning as Europe sank into the Dark
Ages.  Following the Crusades this material retumned, seeding the
Renaissance in Europe. Copernicus showed that the Earth orbited
the Sun, whilst Galileo's relescope revealed moons orbiting other
planets. Kepler published his three laws of planetary motion in the
early seventeenth century, whence Newton wsed data about the
Moon to quantify his universal laws of motion and gravity in 1687,
thereby spawning our modem world. A century liter Harricon's

li.'111"L'|I1i.rH11.'ILT gl'i.'-“ |."r|. imn I‘IJI"&"-'\'E."L‘I li.[l“.'—k*.'i.'].""illl!.." ill11.t :|1.w1'1m|l1'ur|.
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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 towards
the west, disappeaning for the dark time we call night, This oycle
repeats perpetually; it s the diurmal rhythm, called, more simply,
the day, 24 hours of our clock nome. What we see s caused by the
dmly rotation of a spherical Earth on 1ts osvn ass.

To complicate matters the Sun each day appears to move about
a degree anticlockwise (eastwards) with respect to the fixed stars,
along a path known as the echipric.  This may be observed as the
stars mising by just under four minutes earlier cach evening and
15 caused by the Earth orbinng the Sun. Thuos the solar day,
to which we set our docks, exceeds the sidereal (star) day by 3
minutes and 56 seconds.

The axial nlt of the Earth (page &) causes the Sun to rise and
set each day ar different positions on the honzon. Only at the
summer and winter seletices is this daily change in the Sun's nse and
et positions reduced to zero, at their extreme standstill positions
Subsequent sunrises and sunsers gradually reverse back along the
horizon, the observed range being dependent on the latitude of the
observer (opposite befme).  This is the four-fold rhythm of the year.

The Earth's orbital penod 15 365.242199 days. Owr solar
calendar of 365 days keeps pace by adding a leap-year day every
four years (except once every four centuries), and by oceasionally

Inserting the add t-.',1]1 second or two.

the earth taRes ane year to erbit around the sun
ashéithy elliptical erbit means the earth is very shightly closer te the sun
in gur wintertime (on the right in the diagram above) than in the summer

the path of the sun at different times of the year at the latitude of lbanden




SOLSTICES & EQUINOXES

the four natural divisions of the year

In berween the two solsnees, the longest and shortest days in
the vear (nommally 21 June and 22% December), lie the two
equinoctal periods in the spring and the avtumn. The eguiroxes
(21* March and 23™ September) deliver equal lengths of day and
night everywhere on the planet, with the Sun nsing exactly due
east and setting exactly due west, on a level honzon.

These equinoctial dates are accompanied by the maximum e
of change in the length of the day. In remperate latimdes, this
creates the impression that the vear is divided into two distinet
halwes, a light, warm, summer half, and a dark, cold, winter half.
Punng the summer half the Sun rises and ses north of an east
west ling; in the winter half always south of it

Fhe solstces and equinoxes naturally divide the vear into four
quarters, defining the four seasons.  Each season s about 91 days
i length (see page 5 and opposite page 1), caused by the tile of the
Earth on its own axas (currently 233" with respect to its orbital
plane). This angle may be constructed using a right triangle, base
13 and heighe 30, or more approximately 3 and 7

The ‘cross -.||_I.|.rl:1_'|:" -.‘|.|:.~\., |'|.|.|r-1.'.'.|'\_'.' berween COUINOXe: and
solstices, are still celebrated as the Celtic festivals of Sanfrain
(Movember), fmbole (February), Beltame (Mavday) and Lughnasadi
(August). The Earth orbits the Sun at the incredible speed of

66,606 miles per hour and at a distance ot 108 solar diameters.
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SUN WATCHING
packets of days and repeat cycles

Folk who haven’t ever thought the marter through will often
tell yon there are 365 "and a quarter’ days in the year but if you
stop to think about it you will soon realise that one canrer eer

experience a quarter day in fselation,  Days come in packets of one,

and 365 of these make up the yvear, except that every tourth year
an extra day shps in to make it 366. N < around the time of the equinoxes in late March and @eptember the position of
At high lattudes, consecutive sunnses around the equinoxes : the rising sun en the horison chenges by mare fhan a solar diameter every day
are spaced more than the Sun's diameter apar (five surrises shoun
oppozite top). Each year, the vemal equinox sunrise appears from
a shghtly different posinon on the horizon (about one quarter of

a degree - bweer opposite).  During three vears of observation, the
Sun appears o rise o the left of the ongmnal alignment unal, in
the fourth leap year, it rises once more very close to the oniginal
positon, the tally for that year becoming 366 days. This accounts
for the ‘quarter day’ and s the basis for the extra intercalary day,
February 29th,

The length of the year can be observed to much higher accuracy
by noting key yvears when the Sun rises precisely behind a foresighe,
stone marker or notch in a distant mountain peak on a given day,
indicating a perfect repeat solar cycle. The best of these occurs

after 33 years, or 12,053 days or sunnses, and defines the solar year

as 3655 davs in length, accurate to 99.9999% compared with the : i . g i
modemn calendar at 99.998%,. This has made 33 an important solar the exact pasﬂ-zﬂ_ﬂi an equings sunrise on the fﬁﬂﬁuﬂ slightly drifts each year.,
roudhly resetting every fourth year, but most precisely after 33 years

&
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THE MOON
the goddess of the night

Although apparently hifeless, the Moon gready affects life on
the Earth. The fluctuating monthly rhythm of reflected light,
the twice daily ebb and flow of the ndes and many natral cyeles
are all esenually locked to the lunar phases as, umquely, 5 the
reproductive cycle of humankind. The Moon is associated with
women and the number 13, perhaps because she moves 13 degrees
1 day and orbats the Earth 13 omes in one year. People seea man
in the moon or sometimes a hare, owl, swan or lady.

Ar an average distance of 240,000 miles, the Moon 15 our nearest
neighbour.  Her radius 12 1080 miles compared with thar of the
Earth at 3960 miles, a rane of 3:11. However, the Moo 15 not
spherical, and the Earth’s gravity pulls the larger hemisphere always
towards us. The Moon thus has s “dark side’, which we never
see, but which paradoxically becomes fully it each new moon.

The Moon’s orbatal plane s tlted o that of the Earth (fefons) and
the Moon crosses the Sun's path (the ecliptic) twice monthly. A
full or new Moon occuring at this nme places the Sun, Moon and

Earth mn alignment, enabling eclipses to ocour

™"




THE MOON'S TWO RHYTHMS

sidereal and synodic months

Observe the Moon and you will seon discover one of her
rhythms - she moves past the fixed stars quite rapidly, mking
about an hour to move her own diameter. In one dav, she covers
thireen degrees, thereby taking shightly less than 28 days to return
to the same stars.  Thas is the sidencal month of 27322 davs.

Three proncipal rotations are now defined: the day (Sun-Earth),
the sidercal month {(Moon-Earth-stars) and the year (Sun-Earth-stars).
All three are shown opposite.  But there 15 a fourth rotatnon, the
luman |‘\-h.|\.|;~. ar lusation .:,1.':'_ the ome berween full moons, which
is truly Sun, Moon and Earth, Because the lunar phases are visible
all owver the Earth the lunation cyele is the prime lunar rhythim, I
is also called the syeedic prenth or, more sumply, the lugar o,
The lunation cvele tkes 2953059 davs to complete.

These two rhythms resemble a clock face. The 2.21 day *catch-
up’ difference becomes one ‘period’ - five minutes in the clock.
Imagine the centre of the clock is the Earth, If the manuee hand
is made to represent the position of the Moon and the hour hand
[h.l[ |:-!. I1'||_' I"|1||:|_ I|||,':|| OIe rOLAtiogy -::-r- '.|:q._' ."'.-'1.-::-|1|| [.ILI_"\ I;'.u.']l'n._'
periods (sidercal month) whereas the hands meet after every
thirteen periods (the lunation or new Moon). This 12:13 rhythm
is a fundamental Earth thythm (see pictire opposite contents page).

In fact there are 13,368 sidercal months and 12368 synodic months

inn the year. The fractional part i very close to seven nineteenths,
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THE TOCK OF THE MOON Viewed at SUNSET

the lunation cycle or lunar month

T'he Moon begins her monthly phases acting as consort to the
Sun, appearing as a sliver of silver to his left. Thas is the rewr moon,
shaped like a reversed *C°. Each successive day finds her belonging
more and more to the night sky as the waxing phases increase
the crescent to a quarfer, pilhons, and then full moon, taking about
thirteen dayvs to complete.

Croly at full moon does the Moon “escape’ the Sun, becoming

entirely nocournal and reflecung the maximum silvery light down ™ | UNATION (2. — oA 11 Viewkd at °
onto the night landscape,  The waning cycle then progressively M- S

delivers the Moon back into the dayvtime skies as she leads the Sun,
serting later and later in the day until, again after about thirteen
days, she approaches the Sun once more, glimpsed as a any “C’
shaped crescent o his right. The Moon then disappears tor about
three days, lost in the hight of the Sun at the new moon. This
whole eycle is called the lumation cpele, lunar or spnodic month; the

ume between full (or new) moons, an average 29.53059 days.

An mseribed 5000 year ald kerb stone at Knowth, in the Boyne
valley, Ireland, appears 1o mark the lunaton eycle. The impressive
spiral correctly covers the three days of new moon, and 15 days later
the full moon 5 marked *)(" within a 29 based motit. The “serpent’
enclosed by this lunation motif has 30 tums, 293 being the average
between the two. The samsen arcle at Stonchenge was bule wath
with 30 huge upnight stones, one of which s half the wadth of the

others, again sugeesting 204 and hence a lunation eyele.




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 linmted to the
oceans - the Earth’s atmosphere above our heads and even its crust
beneath our feet nse and fall to this lonar rthythm.  The highest
spring tides ocour two or three days following a new or full moon.
The low-range peap tides occur two days after 2 waxing or waning
quarter maoon

[he lunar day i1s the nime berween consecutive moonrises, the
Moon msing an average of 52 minures later each day. There are
exactly two tides each lunar day, cach uking an average 12 hours
and 26 minutes, Tides are thus synchromsed to the lunar day
and therefore to the Moon's position in the sky, High tides will
always oceur at the same two positions of the Moon in the sky at
any given location, these being opposite each other {one posinon
is always beneath the hornzon). Knowing where the Moon is in
the sky, you can alse know the state of the tide locally.

There are .3"1!- Iuirar L!.l':.\ and therefore 57 odes (3 = 19 in
cach lunaton cvcle.  In solaton tanks, human bodily rhyvthms
eventually transter from the the solar to the lunar day.

The Earth and Moon form a huge dumb-bell in space, with
their centre of rotation located about 1000 miles beneath the

Earth's surface (shown as a ehequered circle opposite)




THE EARTH

geometry, metrology and ancient geodesy

The Earth is a giant flywheel in space, a stable rotating platform
from which to observe the heavens. Ancient geocentnic (earth

centred)  observations for calendars, navigation  and surveying

appear to have been greatly aided by the vse of tradinonal wnits of
length which harmomsed with the prncipal fixed dimensions of

the Earth (see opposite). We have already seen how the diameter of

the Earth may be accurately expressed as 8x9x10x11 miles (s pape
§). The Earth's equatoral circumference of 24,902.86 miles turns
out to be 360,000 x 363,242 “English’ feet, enabling space, angle and
rme o be calibrated in either feet, degrees or days

Because the Earth spins she s shightly fater at the equator than
at the poles, the precise shape being an ellipsoid known as the
Ceemid.  The polar radivs of the Eath (3949% miles) mulbplicd
by 5 (an approx. for 2x), neatly accounts for the Earth’s equatorial
bulge, gmving a value of 24 883.2 nules for the weridian dramnference
(through the poles). The ellipsoidal shape causes surface degrees of
latitude to measure longer at the poles than they do at the equator.
One degree of latmde arerages ar 69,12 miles, a length quoted by
I’!n]n;ll'l:.' (BT 00,0000 Rooman FCRCns) and w hich, :I."-.I-:HI:I\I"IIII.!_:I!-.‘,
remains the UK Admunlty figure today for naviganional purposes.

I'he global system of ancient measures related to each other
through simple fractions, making calealatons easier in a world
without electronic caleulators. Their elegant system is now lost,

almeost totally obscured by the adoption of the metnic system.
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SUN, MOON & LANDSCAPE

the moon as mirror ﬂf the sun

Each month the Moon more or less mirrors the entire annmual
range of rising and semng positons performed by the Sun in a year

The full moon 15 brightest and highest at midwinter, when she
occupies the sign of Cancer, copying the medsummer Sun, and nising
and setting at the most northerdy postions on the honzon.  The
midsummer full meon, in the sigm of Caprnicom, cormsspondingly
behaves like the midwanter Sun, remaimng low 1 the dusky sky and
rising and setring at the most southerly posinons of the maonth.

Ar exmreme latitudes (above 60Y), such as Finland, Sweden or
northern Canada a muidwanter full moon nay become arrmpelar and
circles the sky visible for several davs while the Sun never rises ag all,
Conversely, at midsummer, when the Sun pever sets, the full moon
is similarly not to be seen at all, sometimes for three months. Thus
the full moon mirrors the Sun at the opposite point in the calendar,
and like a true mirror she fully reflects the Sun's light.

This reciprocation mysteriously extends into  the numbern
themselves, for 1 — Sun = Moon and 1 - Moon = Sun!  In more
detal 1 = 365,242 (the solar year) = 00027379, which in davs is 3
minutes and 36 seconds, the difference between sidereal and solar
days, whilst 1 = 27322 (the lunar sidereal month) = 00.0366, which in
days is 52 minutes, the difference between lunar and solar days.

It 15 fun to ask an astronomer why.
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THE MOON’s NODES
the path of the moon crosses that of the sun

The orbit of the Moon 15 nlted with respect to that of the Earth
by an angle of 5.14% (see page 12). The effect 15 that the Moon
travels abore the ecliptic (the apparent path of the Sun around the
rodiac) for abowut half the sidereal month, and travels beneatl it for
|'.1'II." ut]‘tl:r I]-'I].E

The two places where the Moon crosses the ecliptic each
month are called the lunar nodes and they always lie opposite
each other. The smaller illustrations show these crossing points as
observed from the Earth - but in truth, they are invisible! Eclipses
only happen when a full or new moon occurs within 123° or
]H'}“ respectively of the nodes, total eclipses when the alignment
is almost exact. These are the edipse limits for lunar and solar
eclipses.

The axis of the nodes moves backwards around the calendar,
taking 18.618 years (6800 days) to complete a circuit, It thus
moves 19.618 days per year, To the ancients the nodes were
thought of as the head and wil of a huge celesnal dragon which
swallowed the Moon or Sun dunng an eclipse. The nodal period
is still known as the Draconic year.

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

Is it not the strangest thing that 346.62 = [8.618x 18.6187

it}

ECLIPSES CAM O8LY OCCUR WWEH
A FLLL OR HEW MOCH HAFFENS WITHN

THE ‘ECLIPSE ZomE’ (SwApED)
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THE BREATH OF THE MOON

major and minor standstills

The monthly extreme northerly and southerly nsings and
settings of the Moon gently *breathe’” in and out either side of
the Sun’s extreme solsticial positions, taking one nodal penod to
complete the ‘breath’.  This greatly alters the possible maximum
nse and set posinons of the Moon each month with respect to
the solsticial positions of the Sun. There are thus eight liminng
‘lunstice” positions, four for rises and four for sets (opposite rop).

The distance of these extreme posiions of the lunstice from
the solstice position is dependent on the latwde of a location. In
southern Britain they ocour more than eight degrees either side of
the solstice positions (apposite belowd), These extreme stations of the
Sun and Moon drew the attention of neolithic astronomers who
made alignments of stones in their honour.

At the major standsiill, the Moon describes her wildest monthly
swings of rsing and setting, gyrating to her highest and lowest
ever paths across the sky, all within one sidereal month. 9.3 yvears
later, at the minor standirill, the Moon calms down and the range
always lies inside the extreme solstcial positions,

In contrast to the Sun, Moon and plancts, the backdrop of stars
rises and sets, each star in its alloted position for scores of years,
irrespective of the season or ome of day. Ower longer penods of
tune even these move slowly:  the cosmos s always in motion,
}'L‘{ :II“-':I!,-'H i F]:“.'L'.

edery menth the moon copées the sun's annual rising and seting dance,
breathing inside and outside the extreme selar positions ever 1%.618 years




ECLIPSES
cosmic attention seeking

By what almighty comncidence do the discs of Sun and Moon
appear the same size to we ecarthhngs? The Sun s 400 times larger
than the Moon, vet 400 times further away. The distance of the
Moon trom the Earth s just over thirty Earth diamerers. Total
solar eclipses could never oceur if the Moon's orbital distance was
changed by just one Earth diameter.

lotal solar eclipses instill an elemental awe in us, with @ sudden
brief reversal from light into darkness, after which ‘dawn’ retums
Sfrom the west, at over 2000 males per hour! Lunar eclipses are gentler,
longer and simulate a whole lunation cvele in just a tew hours.

Solar eclipses occur when the new moon passes directly
between Sun and Earth. They can only be seen during davome,
the area er-tl.ll.||l!f.' [TACINE A DA \|:'||_h1:-_:|:_' of blackness across the
Earth. Tomnlity never lasts longer than seven minutes at any one
location (opposifte top).  During lunar eclipses the full moon passes
from right to left through the Earth's shadow, is reflected lighe
extinguished for several hours (opposite belowd).  Lunar eclipses are
visible to all on the mght side of the Earth.

As the angle between Sun and node increases, total eclipses
decrease and become parual (page 25). Bevond 18.53° no eclipse
can occur.  There can be up to seven eclipses in any one year, and
\.I"h.“ I.._":_.I|E""¢|._""h AL 1I'|':_' IMGre COnmmnon, I_"". |I'||. i 44 '\.3 ]
|l.‘:.'l.|ll. '«.[.l.r'u‘l |.I|!u1-:_'l' 1 [Te¢ ;‘Il.ll II|5_: LT :-|-|| 1,'|.'|.Lp\.|.' !|E-.' .;|_||'||'|.||_-||_ llglﬁl; AT

':.-I:l'ill' !;.'I.'[ I:I'.|||~I-|1I:'J'|I.h IO a3 II:'|'\_'. ;r|_|||_! |1I:. CTCICCTID SLINS |:I"\-:l.l."|'r .y-p.-_-'un-_-.




LUNAR ECLIPSES
studies in light and darkness

A lunar echipse 5 a striking phenomenon. . The reflecred 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 (pravious page [ower),
her face darkens and the night sky radically alters its appearance,
becoming brilliantly peppered with many more stars than were
P:Ig"-.'ll.ll_lml!-.‘ visible, This effect 15 also shown opposite, where a
sansfving diagonal symmetry may also be seen.

Dunng the penod of torality, the Moon often takes on a
remarkably beautitul coppery colour witlin the starmy firmament.
Also stirnng 15 the curve of the Earth's shadow as 1t draws across
the lunar orb. It confinns that our planet 15 sphencal i shape and
about three tmes larger than the Moon.

Before 2500 BC, Megalithic astronomers in  northwestern
Eurape appear to have observed a tny vartation in che 5,14 alt of
the Moon's orbit (2 with peried 173.3 days) in order to predict
eclipses.  Their observatories sull exist, throughout western

Brnwmin. Were our Stone Age ancestors predictung eclipses?
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SOLAR ECLIPSES & THE SAROS
the 18 year cycle of eclipses

There are three types of solar eclipse: parsial, anmdar and toral (see
[frontispiece illustration). These are produced by vanations in orbital
distances and lunar nodal offset at spzyey. the barely pronounceable
term for a full or new moon (Sun, Moon and Earth in line).

All eclipses belong to families, consecunive individuals of which
display similar characteristics. The most famous of these 15 the Saros
eycle, of 18 years and 11,32 days, which 1 223 lunations, 19 eclipse
years or 6385322 days. The eyele was known o the Chaldeans and
used to predict eclipses before 2000 BC. A Saros cycle evolves and
decays, producing 1300 vears of solar and 800 years of lunar eclipses.
Ar any g@ven time about 42 solar and 27 lunar eclipse families are
evolving, each delivening about 70 and 45 individuals respectively
over its lifetime, The fractional 0.322 day means that succesive
members will occur 8 hours later, every third eclipse in the fanuly
taking place at the same tme of day. Another eclipse family takes
358 lunations and runs for 15,000 years.

The Saros is 19 eclipse yvears, which may be accurately expresed as
19x 18.618x 18.618 days (to 99.99%). Now an eclipse year is 11.74
lunations and here Sun = Moon = 19 = 11.74 = 1.6186, the Divine
Proportion. Harmoniously, 19 lunations s also pl eclipse years!

!Jur'mgai.:hi rlslsc;f I@}r,milefs Bu:IS' can appear +
valleys on the Moon. The Sun's corona and some solar flares may also be visdble.

e

S

The sequene of a total solar eciipse. Knowing and where an
will accur represents the consummate sRill of an astrenomer.
3
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SAROS PATTERNS

a trilateral evolution

All Saros eclipse families first make an appearance at one of the
poles, gradually evolving into equatonal regions before eventually
dying out at the other pole (befow). The tme difference between
the Saros and 19 eclipse vears (.46 days) canses each new member
to be displaced about halt a degree further west with respect to the
nodes. Thus the tamily takes about 36 Saros cycles (650 years) to
reach the node (B) and thereafter departs from it in the same time,
\.||1"\.'.'|:.' \1|"\.\|:]'I..'I|:III!_'| {Irelonair fopr = ey Tth Saros shonenn)

The patterns made by these metmorphosing families of eclipses
(solar or lunar) form threefold monfs on the Earth, due to the fact
that each consecutive Saros period (223 lunanons) 15 65385.321
days in length, the fracuonal component being about one third of

a day (or Earth rotation) out of aignment.  The nudpoants of the

paths of totality for every third member may be joined up to reveal
this threefold pattern. The resulting gizmos are called exelegisinios

curves (opposine, dorfed fog for colar and olid lower for linar enlipnes)

2
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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 tvpe of eclipses (see pages
28 to 34). When the Earth 15 nearest the Sun, strangely now in
chilly January, it is said to be at perifelion; when furthest from the
Sun it is saud to be at aphelion.  Swmilarly, periper ocours when the
Moon 15 nearest the Earth, whilst apeger finds the Moon furthest
trom us. The line connecting these two pomts in the moon’s
slightly elliptical orbit iz called the line of apsides. This line or axis,
the coming and going of the Moon, wself rotates, complenng a
cycle every B.85 vears, dividing the zodiac into eight (oppoesire
A=apagee, P-peripee). A full moon ar penigee appears 3056 larger
than at apogee.

The line of apsides moves anticlockwise around the zodiac by
40° 407 per year, whilst the nodal axis moves clockwise by 197
20" per year (gee page 24). Their combined separation is thus 607
per vear, a remarkable coincidence causing the nodes and apsides
to rendezvous once more after 6 years (360%). Three of these
meetings takes 18 years (6-+6+6) vears, coinciding almost exactly
with the Saros cycle of 18,03 years, This is why eclipses within
consecutive Saros cycles appear of the same type and duration.

In nautical almanacs and ephemendes, the posiion of the Moon
is today predicted years in advance using a formula which contains

over 1500 separate factors.




THE 19 YEAR METONIC CYCLE -
the marriage of Sun and Moon DO CALENDAR REPEAT CYCLES O

YEARS, LuwmumJ ErroR| Exans
After 19 years, and within two hours of exactitude, the Sun 3 57 3@'

and Moon return to the same places in the sky on the same 5 62 2 ; GI [
date. This astomishly accurate repeat cyele is named after Meton, d‘ﬂ’ co"’ﬂ

a 4th century BC Greek astronomer. [t does not invelve the S 55 1{&45; .quebuy
Moon's nodes and therefore does not produce eclipses.  Another IS 255 1‘!‘*5 &ﬂ'w

similar and important cycle takes 8 years, or 99 lunations and

is svnchromised with the 5 synods of Venus, the famous Venus E:l - 3‘:5% 3‘ 22‘.55':‘53“3‘

pentagram; Avebury’s outer ning once comprised 99 stones. =
The 1" cenmry BC histonan Diodorus suggested that the Celts

2|

knew of the 19 year ovcle. We need not be surprised at his account,
for the Cels mherited the culture of the stone circle builders, and
many fine circles, particulardy in southwestern Britain, contain 19 - mORT 1
stones (Bescawen-un in Cormpall shownr opposite).  The bluestone : . .
horseshoe at Stonchenge compnsed 19 slender polished megaliths, s - »
brought from the Preseli mountains of West Wales, 135 miles as
the crow flies. Some weighed over four tons!

There are 12.368 lunations (full moons) in one solar year. The

lunar year of 354.367 days (12 lunations) falls short of the solar year

by just under 11 days, which after 19 years accrues to 7 lunations,
totalling 12x 19 plus 7, or 235 lunations. From these numbers, the

arriiial number of lunations may be found: 235+ 19 equals 125, or ol AR F e e TURRE . :
12,368, the fracnon bemer revealing the underpinning astronomy. A A s B e S _Mr‘
e P 5 ¥ s T —E i wige noscAWLN-

19 solar vears 15 6939.60 days; 235 lunations is 693969 days,
The Metonic cycle may be written as 19x 18,618 19.618 days.

ko 3



THIRTY-THREE

the number of the solar hero

Thirty-three is a significant calendar number (see page 1) which
threads its secret through human culture. At a nealithic cquinoctial
site in Scotland, a cache of 33 tghtly packed quartz pebbles was
discovered by archaeologists, one for each year of the solar cycle. A
renowned Irish megalichic site contains a stone with 33 enhanced
chevrons, and another has a snake motif with 33 folds (apposte below).
Ancient stories about the heroie Thatha de Danaan frequently use the
number 33, The first battle of Mag Tired was fought by a saviour-
hero Lug and 32 other leaders.  In the second battle thirty-three
keaders of the Fomoere perish, thirty-two plus their highest king.

The Chnstian ‘haghest king', Jesus, was cruatied and resurrected
aged 33, nsing again from behind a large stone.  Blamic and Jewish
calendar traditions recognise that it takes 33 solar years to complete
34 lunar years (of 12 lunanons). A lunar calendar therefore cycles
arounid the seasons, Ramadan falling eleven days earlier each year,
rerurning oo the same date again after 33 years, The Masonic Order
recognises 33 degrees of proficiency, whilst the lonely game of
Solitare (oppesite, within the cirle) consists of 32 balls and 33 holes.

These cultural artefacts share a common numencal factor,
apparently derived from prehistone observations of the 33 year
solar repeat cyele.  Pairing this with the nodal eycle of the Moon
we may now ‘square the cirele’ as shown opposite.  Circle and
Square have the same area, a marriage of Heaven and Earth.

Incidentally, the spine of the human body consists of 33 verebrae,
i heros and non-heros alike.




THE PRECESSIONAL CYCLE
throwing a 26,000 year wobbly

The Earth's axis will not point to the present pole star for
ever, Like a spinning top that has nlted over a hittle and begun o
wobble or precess, the axis descnbes a complete circular rotation
over about 25,920 years, tracing out the northern and southern
circle of pole stars over this period. Ths is the precessiomal oyl
also known as a Great Year (opposite).

Equinoxes occur when the axaal tile of the Earth s at nght angles
to the Sun rather than facing wwards or away from it (see page
9. This ule is wself rotating backwards very slowly, and the stars
behind the Sun, on a given day of the year, change very slowly
over time. The Age of Pisces commenced in 1 ALY, The Age of
Aquarius, the next Great Month, will commence abour 2160 AL
when, at spring Equinox, the stars behind the Sun are those of the
constellation of Aquarius. Magically, the diameter of the Moon is
2160 miles, evoking the 2160 year length of the Great Moonth in
the Western tradition. Space becomes time!

The ancient Maya had a slighely different value for precession,
reckoning it at five of their 1.3 Bakoan 5, 200=year Long Counts, or
26,0001 years. The modem observed value is 25,770 vears.

In a human lifetime, precession is expenienced as a single degree
change in the postion ot the Sun aganst the fived stars on a
given date in the year. The precesional effect is caused by orbital
asymmetries of the Sun and Moon. The Earth's axial wilt itself

vanes berween 21.5" and 24.8%, taking 41,0000 years to cvele.
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DESIGNING A CALENDAR
13 months of 28 days

Accurate timekecping begins with o calendar, which ideally
should relate both to the solar year and the Moon's phases, divide
easily into weeks, months and seasons and show us the current phase
and position of the Moon, the tides and when to expect eclipses,

A calendar designer soon discovers a solution based on the Moon

F.

passing the same star in the sky every 27.3 davs while the Sun takes

A65, Dividing one by the other suggests a calendar of 13 montha

each of 28 days within a 364-day vear, a usetul representation of

astronomical truth, 364 s divisible by 2, 4, 7 and 13, so we end
up with a 32-week vear with 13 months, or four 13 week seasons,
each of 91 days. All whole numbers and every vear a leap vear!
Practcally, our designer could arrange 28 markers around the
perimeter of a circle and arrange for a ‘'moon-pole’ 1o be moved
antclockwise once a -:_1.1‘_.'. abour 13° A 'k|_|;||-l‘:-|1||;" would then
be moved in the same direction, only thineen tmes more slowly,
ane hole every 13 days. This 15 the most simple way of providing
a practical soli-lnar calendar, only requinng 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 18), lunar
position and lunar phase could be read off at a glance

The ancient Maya were keen astronomers and calendar-keepers
and ako keen on the numbers 13 and 364, They came up with some

extraordinary gearngs between the Sun and Moon (lewer oppasite),

A basi ralendar with 2.8 holes, sach hele representing one day fer the Moan, or
15 days for the &un. Pields a E:."é‘u."F day year and needs eccasonal retuning.




STONEHENGE

the oldest known calendar

The basic 28-hole model shown on the previous page may be
improved to include eclipse prediction. By doubling the number
of post-holes to 36 we exploit the vseful coincidence of there
being almost exactly 3 cvcles of the lunar nodes in twice 28 years.,
The lunar nodes are here shown as two diametnically opposed
triangular markers, initally placed near to the date-positions where
eclipses have been recently observed.

The Sun-pole now moves 2 hales anticlockwise every thirteen
days, and the Moon-pole 2 holes anticlockwise every day. The
node marker 15 moved 3 holes elaclwise every year. When the Sun
pole lies within three holes of a ‘node-pole’, an eclipse of some
sort will take place at each full or new moon, although it may not
be visible at the location. It at each new moon the moon-pole is
made to “skip’ past the Sun-pole (onmutting this hole), this calendar
will run for at least a year before the Moon-pole needs resetting

(eastest to do at full Moon)

IL{'III.II'I‘;.II."I"_'.'. llﬂ"\- l.‘I'l.""I!_'.,H 15 [0 iH.' I:i:'l.llll.! llll.!l.‘l'i'll ".'-'IrlII-FI llll.' !‘l-ill |'||-

Stonchenge, which can indicate the date (season), Moon position
and phase, and predict full and new moons and eclipses.. The
Aubrey arcle (KN BC) compnses 56 holes, accurately armanged
round the perimeter of a 283 toot diameter circle, predating the
erection of the famous massive inner Sarsen arcle. Perhaps posts
were once placed in these holes; now they are filled with concrete,

but this oldest known calendar would sull work today.
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THE SILVER FRACTION A _ e
S ahow ONE_LUNATION PERIOP (213091 i)

‘feoixt 12 and 13 full moons SUVER FRACTION

The secret of the calendar is the 11 day mismacch between
the lunar year (12 lunations) and that of the solar vear (12.368
lunations). Enoch called this the “over-plus of the Moon®, but ! ' b S el
more poetically we may call it the silver fraction, Remarkably, three
common units of length used by the ancient world, the Mepalithic
yard, the Repal aebit and the foor, relate through the astronomy of

the lunation and the silver fraction (apposite abor).

w

The silver fraction 15 actually 10875 davs in length, which =
0.368 lunations; almost exactly  seven-mineteenths as a fraction.
[ntrguingly, the diameters of the two main circles of Stonchenge,

the ."".I.'.;"ll'{":. circle [2H5 I-l;-e:[:l and the Sarsen circle {104 feet) are 1o

the o 7:19 o each other l:ll'l'lll'lll':

|
!
|
1
|
!

Simple geometry can also reveal the annual lunaton figure, A
pentagram drawn inside a circle of diameter 13 units has star-arms

of length 12,364 (oppesite belowr!  All five star-armis add to 61.82,

T .-:-Zl'ﬂ..

the number of full moons in 5 years and ako 100/phi (10 99.9% -

see page 32). The famous Celice Caligny calendar (100 BC) s based

ona 5 year, 62 lunaton eyvele (see page 39, Phi in the sky!

ﬁh':"".:l-!»n-




THE LUNATION TRIANGLE

Solomon meets Pythagoras

A 5:12 rectangle has a diagonal length of 13. The four station
stones at Stonchenge define one (see page 47), as do the proportions
of Solomon’s Temple at Jerusalem, Twelve plus a thirteenth, as
the redeeming Saviour, occurs in many heroic stories, Jesus, King
Arthur and the Mavan wind god Kukulcan being examples. To
the Pythagoreans the number 5 signified completeness or marnage,
formed as the first male number, 3, becomes wedded o the first
female number, 2.

The trae number of months in the vear falk berween 12 and 13
and in order o define a true soli-lunar calendar this figure, 12,368,
must be determined, The lunation triangle 15 simply a 5:12:13 nghe
triangle, the second Pythagerean teiangle, with the '3 side divided
as 320 A new hypotenuse to this point measures 12369, The
Moon, 13, thereby becomes marned to the Sun, 12, where the
female, 2, joins to the male, 3. The Saged Marriage of Sun and
Moon, made in Heaven, 15 witnessed on Earth accompanied by
the most harmonious interval, the fifth (3:2).  Other musical
allegories abound (oppesite below) and Solomon’s throne was wisely
placed at the 3:2 point in the 5:12 Temple walls at Jeruslacm.

St John's Gospel ends as Jesus reappears for the third ome since
his resurrection. He instructs his fishless disciples “cast your wets on
the right sde’, whence they catch 153 fishes. Why 1537 Perhaps
because 153 is 12°+37, the square on our hypotenuse and thus the

sguare of the annual lunation rate, 12.3638, Fi!’iil}' indeed!

Sl

T Luwamon Thueus

12

The Condic e
12 estes pls & completing 1315 (b octare)
5 Hlack" ke, aronge. o 3 ond 1

the secand Pythagarean triangle, the 5- 12- 1 &, embadies the strutture
of the musical Reyboard and preduces the number of full moons in a year
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SUN, MOON & EARTH

the revealed structure of the system

The diagram opposite frames a curious symmetry.  Both the
eclipse year (346,62 days) and thireen full moons (383,89 days)
are almost exactly equally spaced, at 18.6 days, either side of the
solar vear of 365.242 days.  Because the eclipse year is the square

at the lunar node penod expressed in days (18.6187), we can now
state that the solar year is (18.618 < 18.618) + 18,618, or 18.618
times 19.618. The number 18 added to 1/phy, pli or phi® now

delivers the following extraordinary formulae (ro 99,995k

15.0618x 180618 Y46 62 Li.l':. % I:T|:|-:_' :'.I.']ll"“'\.l:' "1"'1.'.Ir':l
I8.618x19.618 = 365,242 l.‘|.t'g.'\. I:lE'u.' Solar Year)
18.618x20.618 = 383.89 days (13 Lunations)

The astronomy reveals the actual geometry and numerical
structure of the Sun, Moon, Earth system (epposite).  Imagine a
salar eclipse at (1). The Sun then moves to meet up with the same
node after an ec |i|‘-'-.-:_‘ Vear {3, 346062 I.!.I!-."\. later, |".|.\~\.|Il!_'| the l.'|I'I!_'|III.||
eclipse point (1) at the end of one year, the Sun and Moon then
meet for the thirteenth honation at (3) (but without an eclipse).

An psosceles mangle, drawn to fit the angles generated by the
astronomy, also then defines the solar eclipse limits, and has the
remarkable property of replicating the numbers shown above as
ratios, In addinion, the shorter side has a length 12,368, the annual

lunation mee, One marveks at this revelation of cosmic order!




A STONE-AGE COMPUTER

neolithic cosmology revealed

In remote places in Britain survive many examples of curiously
flattened stone ‘circles’, constructed some 4500 vears ago and
named ‘ype-A" and “type-B" by Professor Thom, the discoverer
of the Megahthic vard (2.72 feet, 32.64 inches, (.83 m).

Both type-A and type-B nngs invoke a Christian symbal, the
vesica piseis, the almond shape between two overlipping circles,
here applied 2500 years before Jesus. Stones are commeonly placed
intelligently to the geomerry (opposite).  Astonishingly, this design
invokes the same trangle we have just wimnessed underpinning the
structure of the Sun, Moon, Earth system!

The night riangle has side mdos 1;3;:4100, A hemp rope mken
from the cemre O o poine P, and thence o B and A, has a
length 34 v10+ 2, which 15 5.16227, exactly one quarter of the
Megalithic yard, in inches. If length PB is considered to represent
a lunation period, then the mtersection of the vesica circle cuts it
at 0,368 of its length (at X). IfPB is now considered to represent
the solar year, then PO represents the eclipse vear, this rano being
either vV10:3 or 19.618: 18.618. The rados foor: Royal cubit:
Megalithic vard may also be ‘read’ from chis exquisite device,

This most beautiful analogue ot the Sun, Moon and Earth
system stores ther key constants and the ancient metrology all
within wself, as ratios. An awesome glimpse of an ancient wisdom

15 TIOWY l.ill.l“}' I.'L"'-'L"Jll."d.

Ham
Foot +Rpol Gt Mggalithiclord = 1172272 e wam JE
The Megalithic tand is 27248, 32.64" (518525

the exact same triangle as defined the marriage calendar of the Sun and the

Moen an the predious page is mysteriously present at the heart of all of
England's ancient flattened stane cirdes

The Ryl Gt is 1725, 208"
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PEBBLES ON THE SHORES OF TIME
multidimensional solutions to local cosmology
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TIMES

Soker Year: 365242190 ddays

Lanartiar 350367 diays

Lunanon period: 29330559 days

Eclipse Year: 346,62 days

Laination sates 12 56836635 /year

Sarvs eclipee cyele 18,03 years or 223
lunations or 6385322 das

Fanar wode cyele (Deanowic yeary 15,618
vean o 6300,0 days

Meranic qpeles 19 yean or 235 Inmagicom
of GHINA0D days

Sidercal lurar mowth: 27.322 davs

Surv-ipad eywles 11 years

Sidereal day. 23 houss 56 nximutes and
1our secolds

Solir eropical day felock nmef 24 hours

[aigr diay fmmige 24 hour, 52 namite
aind 451 seconds

Preceisional cypele: approx 25,770 yean

Vidal spaceg (ivesapek 12 hours, 26
iidiited aiwd 2,15 seconds

LENGTHS

O ot one degree of arc along the
equator — 365,242

Mipalivheic yond: 2,72 Beet (+7- 00003 foet).

Earalts eguatorial safiios 3963 4 miles
Poler madias:  3930.0 miles

Loty pndruar:. 100 mils

Lo destamree: 202 (000 = 253 0000 miailes
pvitre ALK 1piles

Sun' padie: 432 000 miles

Sun’y disrance fmcant 93 009 060 nailes

ANGLES & RATIOS

Lisvstr ot (lbasirion po Faary- St plivie:
SRR M (40 pemied 173 )

Solar argeelar duamieter (et (F 32

Lavar arpular siaweter fmeart 0F 317 30"

Earths axid plr, 23° 27

Earth te Moon dengity ratio; 1.6 : 1
Earh te Moo may siip: 811
Eceenteiciry of b orbir: 1718

SOME DEFINITIONS

Lawsanion Periad; Timie befovrm autseninie

S Livnar i Thne beniven fosiievbive

aiear Moot for fall M), doutfy tuaveiirs of the Sausi LM oo,
Etipoiv: The Sun'y apparerd pash tomph the Lo Yoar: 12 huuations.

oadiacal Belt of s, soem frows Eursh, Sidemral Lamar Penad: Tome Jor e Moew fo
Solar Tropeaa Yiur: Towee bebiavear dorinmaiee arfiral i L soewe Lormprtude for S,

SPAITY MM, Lswsar Nowles: Trow opposite poiurs ivfeere the
Prevevsiomal {Garst) yoar: Toawe Jor the zodio Moo’y path crosses e eclipnie.

s mokate (hackiandy) asonend e calemdia Exfipse Year: Time benween aserinive
Syzygy: S, Moon & Eseth i a fie. comuanctiones of the Sim amd noeth Node,

|RRATIONALS

r=LTIRME e a1 phile) = 1L.G1803S _.
Pl = 3,141593 ., v3= 1.7A3051 .. V5 = 2236008 .,



