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I NTRODUCTION 

In 311 uncoordin:ucd ~ttcntpt to better undcrs~nd ,nd <:onrro1 
the n1a1crh1l univcr$c, our p~1,.·nr C\1ltt1rc h:i.s srr.iycd so (1r fro1n 

$intplicicy :1:1d bC<lt1t}' that \\'C arc often $t:trtlcd or :i.fuid \vhcn it 
reveals it~elf . 

The 1no<lcrn S)'Ste111 of ideas \VC Gall Stiro<<' h:\S <lisfens(·d \Vitl1 

the poetic ~nd broadly fuils to see che subtle co1u1ccti1-ig !>lr:u1ds of 
nltaning \vovc11 into the \veb of life. In addition. science is tQday 
shackled to conuncrcc. also blind to .such d1ings. and tlius \VC have 
'the lllind Jc:ading the b lind', As if rhat 'v;asn '1 enough, tod<'y's 
high priests of Science i lso inforn1 us \vhicl' intcrpreqirions of the 
cos111os are valid, and \vhich are nor. Sonic <luestions ;ire just not 

to be :asked any ntore. let alone ans\\'Cred. 

This Littl' book revc:als a poctjc coso10!0S)' 'vhicl1 Lies '"ithi11 
the ()•('.(es Clf the S1u1 aud Moon. as seen fron1 E.1rtl1. It is found 
to be supr~n1ely "1tional. so siinple .-i11d elegant lh3.t oo pric:stly 
intcnn edi<ll)' i,s needed to interpret. tens.or o r inter"ene. 

All the r:1.1rhen1:trics given here lll<l}' be vcrific,.-d by tho5e of 
littlc f.tith \Vith a $.i1nplc calculator :tnd the 111ind of an inqui!'itivc 

tccn.i.gcr. 



SEARCH I NG FOR PATTERNS 
finding order in the casinos 

The fi1;5t systcn1at1c observations of the Sun :tnd Moon :ire 
$.hroudt..-d in the n1ists of prehistory. Scored bones frorn 40,000 
13C (l)f:f11111) display lunar nun1bcr cycles \\'hilst the f:1111cd llc•t111s ef 
/.A11.1Sal (litlt pagt·) links tl1e Moon \Vith the nu1ubcr thinccn. 

llcpeatOO cycles such as full n•oons. eclipses and pboetary 
coilJunctions revealed a cosn1ology to ancient astronon1crs \vhich 

'v:is both nt1111cr1c:il and gcon1errical, :i.nd \vhich in1b1·cd crc.-iuon 
\Vith order ind n1e:uiing - 'God is a gcon1c1cr·. The d..-lphic adage 
'11s abot<t', $4> IN•lc>ul sugg<:Sis cosn1ic 1>atterns :ire rcfl<..-cu.'CI in earthly 
life. bcconung :i source of rcvck1tOl)' info n11ation. 

The Grc:it J->yr.unid (2.J80 BC) cpiton1izts this approach . DuiJt 

to the poiu1s of the con1p:w, \Vith passage~ aligned to start. iu base 
:llld height Gt the 'S(1uared circle· of E211h afid Moon. 

This archaic: appro:.ch to cosn1ology is t~)' disc:lrded is 
'vonhJcss, :ind has been replaced by nlodcm asn'Onon\)'. yet ll lOS.t 
people nQ\V knQ\\' aln1ost nothing about the Sun, Moon and Earth 
.systcn1, despite our tottl dependence on its rhythnu. This book 
\viii gently put that right, ::ind re-invoke son1c-thing 1J( the spirit 
o( the old s:icnccs. 

' 



SOME EARLY SOLUTIONS 
fro111 n1egalitl1s to tile Maya 

Sk)"\\'3tctuig 1s an J11<'1tnt Jrt, ~tone Cln.:.ln chtc frQ111 )()(XI 
OC. abgJ1cd 111q;tl1th' ('\"CU c.arbcr The Eit)'PCIJnS ~Tre usu1g 
accurJtc 'un·cysng 11td a prC'CM' 11.ctT~' tOr boc.h sl~ ind ~nh. 
11lc G~Jt l~nn1Kl <'mhnncd its d.atc o( consc:rua1;>n through 
.wronorn1al 1hg11n101b to Ii~~ \Un.. The Su111cru:u ~onkd 

...,.) <Jcks from 221~1 llC ••kl Luer droned !he ?4 hour W)' md 
360 dq;rtt :arck. Cluldc;U\ JnJ C11~ ucrononlitn °'"". of the 
S..-os eel'!"< cycle ~ J2). V•nou• ,.,Ur nlmd.ir< •'<f< in u>< • 
.00 lu113r akndin of 35-1 di)' 

Fron1 6()) UC. the Gf'("('M 111hmtrd th1\ 111c1cnt '''ttdon1 
Entosthc:ncs lll('JSUred chc \17(' or the li.Jrth ind CtK'loXl.15- ckviscd J 

~1uc1on for dlC coinpJcx 111ot1on of the Moon. hi the 4th c.:ntury 
BC. the 19 )'Car q·dC' of~un ;lnd Moou \\';,t~ dC1CnbcC by ~1C'tOn. 
11u.- l\..ouum ~,·c U:l> our 01odcm c.ilcnc.br 111 45 UC:. 

\Vhc11 the En1p1rc c:oUip.ed .;around 5(1(• Al.) tl1c A~b \\'Orld 
kept d1c torch or le:a.rn1ng bunlUlg ;L) Eurosx.· ,1nl. 1nl() the l)ark 
Ag<--s. Follo\v1ng th<' Cn1.,adt~ tl111, n1<ltcr1al n.·1un1M, ~cNliug the 
flc11-:uss.1ncc 111 Europe. Copcnuc,1\ \.hO\\'t"<l th.1t the Earch Ol'l)1tc.-d 
the Sw1. \\1h1lst G:th.lco'" h.·lc,COJ)C revealed 1110011'\ or'>1Ling od1c.·r 
planet..<; Kepler puhli'lhl"(I hi~ three l.1\\'\ or 1>l.-nct1ry llll)UOI\ in the 
c .. rlr Scventc.-cnth cc11tury. \vhcucc Nc.. ... vton ll ~c.."<I dlt•l about 1hi,: 
Moon to c.1t--"1tt:il}• Ins uoivcl'\al l,1\\') 0 (111011011 and ~1'.1\lit)' 111 1687, 
tl1crc.·by ~p:1'.vn111t.; our 1nodcn1 \VOrld. I\ ci:ntUI')' later 1 larriton's 
chrooo1ncttr grc<'d)' 1111provcd ti111c .. kccp1n1-t :inti n;ivij.t1tit>n. 

(ml'TIAN 'MY' 
cg 

15111;,a,~w •• , .... :arnt•l~ 
MERKHET 

* fatly 5u"'rlilJJ :futr-nl$ {rm ~t • 
n- ;,.,(,,_,t j,{.,.J /, •• 0}/,.,, i'rlN/" 
./ /,j, t,,,nl.:t. ,;,.U ~<lj. ~"" ""° «. 
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TH E SUN 
the day and the year 

Each day. the Sun appcars to rise fron1 an <.";!Stcrl·1 din.-ction. 
rraces :a clock,visc :-tr<: across the hi:2vens :ind then $CtS t O\V3rds 

the \VC.."$t. disappearing for tbc d<lrk tinte \VC call night, 1"hi,s c;.yclc 
rcpc3ts pcrpctuaJly; it i~ the diurnal rhythn1, called, rrorc sintply. 

the day, 24 hours of our clock rin1c. \Vh:u \Ve $CC is c:.1uS4.."<I by the 
daily rot,1ticn of a sphcric:il E.1rth on its O\\'n axis. 

To con1p'..ic:uc ntattcrs dtc Sun each d:ay appears to nto\•C -.bout 
a degree :inticlock,,•i.se (c:ist\vatds) \vith respect to the: fixed stars. 
along a patb kno,vn :u the e<li111i<. This 111:.y be ob5'.·rvcd as the 
stars risi,ng by just under four ntinutcs earlier C<lCh (VCning ;ind 
is caused by the Earth orbiting the Sun. ·r11us thr $Olar d;iy. 
to '"'hich '''c .sec o\lr cl0<:ks. exceeds the sidtrrdl (sc:i-) day by 3 
1ninott."$ ;ind 56 sccont-ls.. 

1111: axi:al tilt of the E:•rtlt (/Ni~~c 8) causes the Sun to rise and 
set each day :at <lill'erent po,ition.~ on the horizon. Only at the 
.s-u1n111er :lJ)G 'vi1ltcr sol$tife":.( i.s this daily chaf1ge ifl the Stu)· s nse ·:tnd 
set position~ reduced to zero. at their exti'tole Jt(l11dsr:ll positions. 
Subsequent su111'ise$ and sunsets gr.aduaUy reverse ooc·< alo1lg the 
horizQn, d11. observed rlngc being dependent on the b1in1dc of rhe 
ob~rvcr (c>~it1• ™·lou,). This is cite four-fold rt1ytl1n1 of the )~"''· 

The Eanh's orbital period is 365.242199 days. Our solar 

calendar of365 d:lys kCt"pS p:ice by adding a lcap-y~r day every 
four years (rxccpt once every fOur tcnturit.'i). and by occ:.ision.aUy 
inserting thr odd leap sctond or l\vO. 

• 

f l?e eartQ taltes ene ljear to er bit are~nd tile sun 
•~I~ eCip!~•lorbil means Ifie eMI~ is oer~ ~I~ (loser la Ifie sun 
in our winl<rlime (on Ifie ri~~I in Ifie di•tram abooe) Ilion in Ifie S1JJnmer 

$f 'to" 00" l!IO" 1G" 

"" - -- Ro,.' s-- -i..,. ~s-. ..... 
("'1 ("' 

Ifie ~IQef !lie sun al d~ferenl limesef Ifie ~ .. ral !lie l•liludeef lrondon 
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SOLSTICES & EQlJINOXES 
the four natural divisions of the year 

lu bet,veen Lhe l'vo sol5ticcs. the long<.'1.t <'Ind shortest d:iys iu 
the yc3r (ron113lly 21n June ;and 22nd l)ccc111ber}. fie the t\VO 
cquinoc::rial pc!riods in the spring .-ind the 3Utln11Jl . The <q11i11a\'fS 

{21 u M:arch <11\d 23nl Scptc1111xr) deliver cqu:al Jcngths of dJy :ind 
night CVCl)'\Vhcrc on the p l:inct. \Vith the Sun rising txacdy due 

c-;ist and setting cx:icd y due \\'t.'St, on a level horizon. 

These e<p.iinocrial dates arc acco1npanicd by the 1l'1a:.:in1u111 rate 
of <'hangc ·n the length of the day. h1 tCll\ptl':'lte l:uicudes. this 

crc:u1.-.s the irnprcssion that the year is divided into r.vo disdnct 
h,..J,•1.-s:. :i light. 'v;an11, su111n1cr haJf. :ind a d.irk. cold. 'vintcr half. 
l)uriug the S\11u1ucr half the Sun rises and sets nonh of an c3St­

'\'<."St line: in the \\tinter h:;ilf a]\vays S0\1th of it. 
The solstices and cqu1no~cs n.aturally divide the year into four 

c:1uartcn. dffining the four seas<>ul>. Each season i.s about 91 c:tays 
i11 lc11gth (!tt' P" ... 'Jlt· 5 ""rl 011positt ixrge /). caused b)' th..: tiJt of Liu: 

E.1rth on ih O\\fU axis (currcrlt.ly 23f0 'vith respect to its orbital 
plaoc). This :inglc Olay be co11structcd u.sii1g a tight rm ogle, base 

13 and height 30. or 01ore approxin1ately 3 ;e11d 7. 
The 'cros.s.-quarfcr' days. half\vay bel'vec11 equinoxes :ind 

solstice'J. arc still cc1cbr:ttcd ~:s the Celtic fcstiv.1ls of Sa111l111i11 

(Novc1nbc'.°), /11111<1/c (Fcbrual)•). &/ta1N· (Mayday) :ind Ll~el111asadh 
(August) . The Eanh orbiLo; the Sun at the incrcdib!e speed o( 

66.666 n1il-::s per hour and at ..i distance of 108 solar dia111e-ters . 

• 



SUN W ATCH ING 
packets of days n11d repent cycles 

Folk '"ho b.a,•rn·t c\·<'r 1hou~ht the 111;11tc.-r througli \vdJ oftC'll 

tell )"OU there art' 365 'ind .l qwncr" <fl)" 111 tllc )"CJ.r but 1( you 
stop to 1h1ak about tt )'OU ,,,IJ SOC>t1 rc1l1sc d1A.t ""' ,.,,,,rm ('l'tf 

~?f'rimtt d 'J'liMft'r d.1y ti' i~llM. J)J)'j ('0f1lC' 111 pxl:C:U o( OCK • 

.ind 365 of these m.il.:c up 1hc )TM, except: thJt cvrry (ourth yc.u 

2n extn ch! shps tn 10 11ukc 11 366 

At high ..a11tudt-s. com.ccut1\'C sunn~ arourld the cqu1noxn 

~ s~ttd 11ott 11\an the- Sun'~ dun1C't<'r l.PJrt CJi•v '"'"''.10 slto .. ,, 
Of'P"$''' 1op) Each )'t'l.r, thC' \·rnlJI equinox su11mc .a;>pt:.1n tton1 
a shghtt)• dlTtttnt posauon on tht" hon.1oc1 (.1ho\n one q111ncr of 
a dcg.rcc • im,,., oppos11r). l>unng thl'\"c )'ca" of o~·.111011, chc 
Sun :i:ppc:ari to rue co the left of the onwnal .1h~untnt unctl. 111 

1hc founh lrJp ) 'c.Jr, 11 r1~ onCC' n10tt very elem- to the or1~u1;al 

pos1t1on. th.: r.illy for that y(';ar bct.:onunJt 366 d..)'1. ih1J .1ccou11ti 

for the •qu.irter d:.ay' :and I\ the b:a\I~ (or the (Xtrl Ulfl'fr"/dry d.1y. 
Fcbru.ary 291h. 

The lcob1Jl of the yc.'lr Cali be o~ervcc.I to 1uuc-h higher .1ccuracy 
by 1loting k~y years 'vhen the Sun riw~ pn'l'is;·ly bel1111d a for"-si.ght. 
sto1lc "''''kl·t or notch 10 :i d1~tar1t 111ou11t:ii11 pell. (1n J g iven ... t1y. 
indic-:iring .1 pcrfc.•ct rcp.:at ~l"r C')'Clc. The bc~t of tht'ie occun 

a(tcr 33 yea"\, or 12,053 <Ll}" or 'unn~c~. and define' du.• ~ol~r }'C.1r 

as 365~ d;ay, in lcnitth, :ic:curatc to 99.9999'}(. ~'OlllJ>ired \\!Ith the 

n10<lc111 calendar at 99. CJ'IJ8%. "'l"hi~ ha( n1.1dc J3 an 1111110rt.11u sol Jr 

JlUlllber (or llky\' ..... tc:hcN \il1CC lll'(.0hi~IOric 111'14,.."\, 

"' 

...... !bt ,_of !bt--. lo•t llMdl Md a.pt..- Ibo ,.. .... of 
!bt~ ..... ~~~i.i-•tioo•-6.•"•'"-Vdt\I 

. I~ 1x0<l 1»3liort of AA ~uinox ounNt on tt,t l)orl,on ~II~ drlft•tfli(~ ~,.,., 

roo~I~ ,.,.u;~ mr; fourlQ 'iff'· ""' mo•I fft< .. 1~ •flor Q\Ql !It"' 
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T HE M OON 
the goddess of the night 

AJchou~h ippal't'Otl)' bfelds. the Moon gJCJtly J,.(kc~ hfc on 
the E.inh 1 he Ructuat1llg n1onthly r l1)1l1111 of reflected hg.ht. 
d1c t'\\•1cc daily ebb and Oo'v of d1c odes i nd 111:1iny nJtural cycles 
:ire .. n cssc.·ut1J1ly l<X'kcd co the lunar phases as. uniquely. ' ' the 
reprO<IUCllV!.' C)'Clc o( hun1;"1nk1nd, 111e 1\tloon is :LSSQCl.ltcct \Vlth 
,,·01ncn auJ the nu1nl>cr l3, perhaps bet:1use- she 111ovc; 13 tlc~rc~"S 
a dJ)' ~ud oi>it' thl.! Eanh 13 tune~ in one ye;i;r. l'coplc .sec :i. 1n;an 
in the u1oon or 11on1ctinu .. ·-. ;i l1are, O\vl. S\V:\n or l.;'l<ly. 

At an Jvcr.a~c d1'otance of 240,0l)(l 111iles. the Moon 1.1 our nc.ire\t 
neighbour. I lcr r.ad1u• '' 11)8() nute:s con1~red \ V1th that of the 
~rth .it .)91)0 nuln, a r.3t10 of 3: 1 I. Ho,,•c,-er. d1c: t\1oon 1• not 
sphenal, 1rJ the ~rth's gn'1ry pulls the l;argcr hen113rhcrc .iJ,,·~)'S 
'°''¥.mis us. The f\ loon thus hoi.11ts '<brk Slde'. ''ilrd:a ''"C' t1c,·cr 
Stt. but ,,·Nch plir.ado.'01c.ill)• b«<>111es full)· lit cxh nC'\'' nlOOr~ 

The Moon-. orb11>I pbn< u 1tlt<d io dut o( lh< E.nl: (tW..~ .md 
tl\C Moon ~\CJ tht' St1n''\ p21h (thc cclipac) t\\'KC •lOutlUy. A 
full or UC\\' Moon o«unng .it d11i un1e pb<cs tht' Swt. Moon .ind 
Eanh 111 >hg111nent, t.•nJbl1ng eclipses to occur. 

" 



THE MooN's Two RHYTHMS 
sidereal and synodic months 

Observe: the Moon :u1d you 'vill soou discover one of her 
rhythn1s - she n1ovcs JXlSt the fix~-d SL11'$ quite rapidly. t3king 
about an hcur to n1ovc her 0\\'11 di:Jntc<.cr. In one day. she covers 
rhinccn degrees. rhcreby tlkjng slightly less than 28 d1>'$ to rcn1n1 
to the s:i.n1c Stat1. This is the sidt:n·nl n1onth 0(27.322 diy~. 

Thrc<• principal rotations arc UO\\' defined: the day t'Sun-Eanh). 

the: siden:nl 1ro11tl1 (Moon-Eanh-sors) :ind the ytar (Sun-Earth-stars). 
All three ar: sl10,vn oppos1tc. Uut d1ere is a fourth rotation, the 
lunar phise! or l1111n1ion ty<lr. the Lin1c bct,v..:en fi.111 n1oons. 'vhic)1 
is cruly Sun. 1\110011 and E.anh, Bc..-c:ause the lunar ph~·s arc visible 
all over the E:anh the lunation cycle is the prin1c lunar rft}tthn1, It 
is Zllso calle,i lhc sy111NIU 111c111tli or. 111orc sin1ply. the .1uuor 11111utli, 
The lunarion cycle l:ik cs 29.53059 da)'$ lO con11>lcte. 

111~!1e t\vo rhytluns resen1ble ;i clock F.icc. The 2.2 1 cby 'catch­
up' dlOCre1.:e bcco111cs one ·period' - fiv<." n1i11ute!I io the clock. 
hn:i.g:iue tllt (C'fllrC or the clock i!I the Eanh. If the lltinutc h:i.nd 
is n1ade to rcpn~clll the position of the Moon afKi th~· houl' h.111d 
that of the Suo, tl1co one rot~cioo of the i\tloon tlkcs t\Vclve 
pcriod:s (siGcrc..':11 111onth) \vhereas chc h:111ds n1cet after every 
thinecn pcri0<ls (the lunation or ne\v Moon). This 12: 13 r11ythrn 
is., fi1ndan1enr:al E~nh rhyth1n (st'4' pir111rr O/>J"-'sltr co11tri11s P't'!t'). 

In fuct ther\." an.: 13.368 :-i<lcreal ntonth~ -:ind 12.368 $yn:xlic 1uonths 
iu tl1c ye;ir. The fractional part is vc..·ry close to seven ninett.-cnths . 

.. 



THE TOCK OF THE MOON 
the luna.tion. cycle or lunar rnonth 

The Moon bl!'gins her 1nonllll)' phases actiog as coasort to the 
S\1n, app<."";lnng as :i. sliver of sliver co Ills left. This i.s the un11 tt10011. 

sh:;ipcd like a revcrs<.-d 'C'. E.1ch successive day finds hc:r belonging 
ntorc and 1nocc to the night $k)' :.lS the u\l\"i1t.I! ph.1SC$ incre;i,sc 
the c,: rc,(ccnt to a quar1~·r. g1'liho11s, and then f111! 1t1e1r1;111, uking about 

thirteen days to con1plett!'. 

Only :it f'i1ll n1oon dod the Moon ·escape' the Sun, bcco1ning 
enl1rcly 11ocn1rn2.l 3rtd rcllc...-<tutg the nH1xi1nun1 silvery lighc dO\Vn 
onto the night landscape. 111c 11\111it~\? cycle then progressively 
delivers the Moon b:ick into the d'l)'tin1c skies is she leads the Sun. 
seccing later and 1.-tcr in the d<11y until, ~in after about thirteen 
days. she <1pproachcs the Sun once n1orc. gliinp.scd a;; a uny 'C' 
sha~d cn..'$Ccnt to his right. T he lv\oon then di$3pp~ for about 
three c.l1ys. 10~1 iu thl' light or the Sun at the JlC\V lllOOn. This 
''·hole cycle is C"Jlled tl1e lu11ntic')11 tytlt, lu1l:tr or syn(tdit u1onth: the 
till1C bet\VC('U full (or UC\V) 010011).. :111 3\'Cr.l{;C 29.53059 days. 

Ao i1lscribcd 5000 year o!d ketb 5(01lC :i.r K nO\Vth. nl the IJO)'llC 

v:alley. lrc.•l:u1d. :ippc:ars to Ol:tl'k the lunation cycle. The inlpress-ive 
spir.il correcrJy covers the three days of ne\v 1110011 , :ind l5 da)'"$ latcr 
the fi1ll 1noc•n is n1arked ')(' \\ri1hin a 29 Wscd rnotif. The 'sctpi:n1' 
cncl~l.-d by this lunation n1otifhas 30 tun lS, 29j being the average 
bcr..vt."Cn tht• t\vo. The sarsen circle at Stont'hcngc \Vas built \Vith 
,,;th 3() hu~ upright stones, one of \Vhich is half thl' \\ridth of the 

otht:rs. agaiu .i.ugg~ting 29f and l 1t't1e~ a lun:i.tion C)•t.le. 
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TH E LUNAR D AY 
tides of lunar ti1ne 

Anyone '!\•ho livt"S b)' the S('a \\'itJtes:i.es the incx<irable silent 
po,vcr of the Moon ... vhosc invisible cla,vs dra''' the 1idcs up and 
do,vn the be;ich t\vice a day. Tides :i.rc not just li101tcd to the 
oceans - the E.1rth's atn10$phcre :ibovc our hc;tds and c.•ven its crust 

ben~th our feet rise and f.ill to this lunar rhythn1. The high~t 
111ri1w tides ocettr nvo or three days follo\ving :t nc\v or iull 1110011. 

T iu.• lo\v-rnngc 11eap tides occur t\VO days alter a \Va..xin:; or ''':ining 
quarter 1noon. 

The /1111a, d11)' 11 the cinlc bct'''ccn consecutive n•oonriscs. the 
Moon rising :in average of 52 n1inutcs later each day. 1' herc :1.rc 
CX;)ccly t\VO tid<.."$ <::lch lu111r day. c:lch t:iking an a,rerngc 12 hours 
;tnd 26 111inutt.'$. 1"idC$ arc thus synchronis<..-d to th: lunar day 
:i.nd therefore to the Moon's position in the sky. High rides \viii 
;Ll\\';t)"S (>C('Ur ;1t the 53Jl t(,• t\\'() positiOUS ()(the 1\10011 in the Sky at 

auy given lo<.":ttiou. Ll1ese being opposite each other (011e position 
is aJ,vays beneath the hoi:izon). Koo,viog '"here the Mooo is io 
the sky. you cao also kilo''' the state of the tide locally" 

There att 28 ! ltLnar d.'lys 1nd therefore 57 tides (3 )( 19) i1~ 
c:ach lun:ati()n <:)'Cle. In isolation ranks. hun1an boclly rhythnlS 
C\'cntuoally tr:uuicr fro1n the the solar tQ the lunar day. 

The Eanh and !Vloon fon1l a huge dun1b-bcll in SJY.lCC, \Vith 
their centre oi rotatio1l 1ocatcd about 1000 111ilc,,-s hcn<.•ath th<.' 
Earth's surf.~ce (sl1ou111 as d c.11cq11<'n·rl rirtlt· appo1.itc) . 

" 



T HE EARTH 
geumetn;, metrulugy and ancient geude:;y 

The E:irtl1 is a giant fly,,•hecl in space. a srabtc rotating platforul 
front ''1hicll to observe the: h"~vc:ns. Ancient g:coccntric (e.i.nh­
ccnrrcd) obscTV;lrion( for c:.alendars, ll;lVig;.ttion :.in<l surveying 
appear tQ hJvc been grc:n.Jy :iided by the use of tr.idition:il units of 

length \vhich h;irn1oniscd \Vith th t: p rincipal fixed d in1cnsions of 

the Eanh (src C1pposj1r.). We hav.: -:i lrc;idy seen hO\V the di:u11ctcr of 

the Eanh nny be :iccuratcly exprct~d ;tS 8x9x I Ox 11 111ilcs (srr P"J.~' 
J). T11c Earth's c<1u:uor1al circun1fcrence of24.902.86 1nil1."S tunlS 
out to be 3~0.()0(.lx365.2-12 'English' feet. enabling space. angle and 
t1111c to be calibr;ued in ..:1thcr feet. degrc..-s or d:iys. 

Oecausc 1hc E.1rlh spins she is shghtly f.tttcr at the l'()U:ltor than 
at the pol.:s. the precise sh:lpc being :Jn ellipsoid krl0\\'11 as the 
Gec1ld. The 1>0lar radius of the Eanh (3949~ n1ilcs) n1ulriplicd 
by f'J (:an ;1ppr<>x. (or 21t). uc:atl}' :lccountS (or die Earth's c:qu;itoriaJ 

bulb'C, givit~ :a value of2.J.883.2 n1ilcs for the 111~·ritlio11 rirt1111!fi·rt·ute 
(through thi: poles). The ellipsoid:aJ shape c.a.uscs surf.ice (lcgrces of 
latiludc to 1nc;isure 1011g(·r ;it lhe poles th:u1 th<:)' do ;it tl1c cqu;uor. 
One degree of l;ititudc ai•'f1W<'S ;it 69.12 nules. ;i lcogtb quoted by 
Ptolcn1y (;i~ 300.000 Ron1an rcn1cns) :111d ,.,,hich, astonishingly, 
rc111;iin.s the U K Adntir:alty figure today (or n:avig;arionll purposes. 

The glob.ti S)'Stc111 of ancient n1ca~urcs related to c.i.ch other 
through s.i1nplc fractions, n1aking calculations easier in a '''orld 
\Vit11out "-' lt-ctr<>llic calClLl;itors. Their l'lcg::aut s-ystl'lll i$ 1U.)\\. lost, 

1hnost totally obscured by the adoption of the 1netric syi1teo1. 



SUN, M OON & LANDSCAPE 
the 1noon as 1nirror of the sun 

Each n1onth die Moon 111orc or less 1nirrors tJ1e ntirc :uu1ual 

r:u1ge of ris1n~ <ind scn1ng posicions, pcrforn1cd by the Sun in ;a year. 
The filll n1oon is brightest 3nd h_igit~t ;at n1id\vintcr. \vhcn she 

occttpics th( sign of Clnc;cr. copying the n1idsunu11cr Sun, :ind rising 

and $Cning at the n1ost nonhcrty poi;irions on the horizon. The 
1nidsun1n1cr fi1U 1110011, in the sign of Otpricon1, corr~ndingl)' 

behaves like the n1id'''intcr Sun, rtn1:1ining IO\\' in tlH.~ dnsky sky :and 
rising :i..nd sc.1ting 3t the n1ost southerly positio11s of tl1e 111011th. 

At cxtl'C1l'lc laticudes (:ibove 60°) . .S\1C'h ~ F1nJand. 5,,.edcn or 
nonhcn1 Oln:idO"I a n1id,v1nccr fi1U 1110011 tl\.1)' bccon1c <irn111111'~/11rand 
circles the sJ:y visible for SC\'Cr.tl days ''•hilc the Sun n..:v..-r risc."S at alt 
Conv<.ncly. at n1idS11n1n1cr, \Vhcn fhc Sun l)C\fcr sct.s, ft:c fi11l nu)on 
is si1nil::lrfy ri<>t tQ be S1."Cn ar all, $()n1c1in1l.'$ for 1hn.-c n1onrhs. TI1u:s 
tlu.~ rull n1oon n1irro11 tJ1c StlU :it the Opp<>$itc pOillt ln the calcnd'lr, 

and like :a tn1t o·iirror s.he fi1Uy rcflecu the Sun's light 

T11is n.:·c-iprO<'<ltion .-oysterious:ly e.xttnds ioto the nun1bers 
d1c1nstl\'es. for l - Su11 = Mooo and I - 1\11.0011 =Stu•! h1 111ore 
deWJ I - .365.242 (the so)al' )'('ar) = Ct0027379. \\•hich i11 days is 3 
n1jnur'"-s ::anG 56 seconds. the difiCrcnc.::e bct\vecn sidcml and sol:il' 
cliys, \vhi1st I • 27.3?? (the lun:ir sidcn.':l1n1()nth)=0.036<>. \\il1ich in 
cl1ys is 52 1ninutc~. the difference bet\vccn 1t111ar and sol;ir d.1ys. 

lt is fiu1 ta ask an a~trono111cr \vhy. 
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TH E M OON'S N ODES 
the path of the nioon crosses that of the sun 

The orbit of the Moon is tilted \\1ith respect to 1h1t of the Eanh 

by an angle of 5. J 4° ($tt pdj.'<' 12). The effect is 1h:.at the Moon 
trn\rcl$ nbi11Jt the ecliptic (the apparent path of the Sun around the 

zodiac) for ibout half the sidcre;il n1onth, and travels ll':l1edth it for 

tht' other hJ.lr. 
T he t\\'0 places \vhcrc the Moon croMcs the ecliptic each 

1nonlh arc called the h111:i.r nodes and they aJ,,12ys 'ic opposite 
c:.ach other. The sn1allcr illustr:ltions sho'v these crossi11g points as 
observed fron1 the E:anh - but in m1th. 1hey arc invisible! Eclip5e$ 
onJy happen \Yhen :> full or nc\v 1110011 OCCUll \Vi thin 12 ~ 0 or 
1Sf 0 respcxtively of the nodes, 10~1 ecliJ>S<.'S ,vhcn 1he alignn1cnt 
i-. alntost cx:.tct. Thcl'c :ire the «lipse li111i1.s for lun:ir ;and sol:ir 
eclipses. 

T11e axis of the nodes ntov1.-s bac:k\v:i..rds arouild the calendar. 
raking 18.618 years (6800 d:ays) to co111p!ere a circuit. It thus 
111ovcs 19.618 d.t1ys per yC".'\r, To the ancients the nodl"S '"'ere 
thought of :is 1he head an,-t tad of a huge celestial dr:igon \Vhich 
S\Y.lllo,vc.-d 1he Moon or Sun during in echpsc. The roda! pe-iiod 
is still kno\\11 :is the l)r:.c:onic ye:1r. 

The Sun ntccts a node cvcl)· 173.3 cl1ys (an eclipse season); it 
n1cets a particul:1r node aficr t\VO o(these periods have :L1pscd, this 

both defining and c:ou1plcting the ctlipP.· ytar o( 346.62 days. 
Is it f10t t~\e str:111gest thing that 346.62 = 18.61ax IS.6 18? 
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THE BREATH OF THE M OON 
11111jor 1111d minor stnndstills 

Tht n101thly cxtrt"U\e 1\0nherly 2nd wuthcrty n;;.1ngs and 
.settlOj;S of fie Moon g('ntty "brt".ldlc' Ill .ltki OUI euhcr ~1de of 

the Sun's CXCTCTl\C' sokocul pc>'{IUOns, 1ak1n1; one 1>0<lal pcnod «> 

complete d:.: 'hrc.lth •• This gttatl)• alt en the ~1Ne 111axin1u111 

nsc .J.nd S<t posuioclS of lh¢ l\toon c.ich n1onth ,,,tJi rop«t to 
1hc solu101l posnlOIK of the Sun . Thett J.rT thu) t"tiht la11ut111g 
0 lunst1ce" poslllOf\S. four (or ma Jnd (our (or K'CS (PPJ-Ullft lop). 

ThC' d1suncC' of c.hne C':\tf'C.'n'K' ~uons of die lum11« fr0t11 

me solsc:1cc (>O§lllOll IS dqt"11tkn1 on th<' butudc of .a k>c.ation In 

southern Ont.tin tht)1 oca1r n10rc 1h;1n c1jt.ht dcgr«' c thcr 'tdc of 

the: sobocc '.)0$1l10ns (oppo!•lt ""'"''· Thnc cxtren1c 'l.tlOn\ of the 
Sun 2nd M;>0n Jft'\\• the .lttcnt1011 o( nroh1h1c .a~ro1KM11cn ,,·ho 
n1adc .;i1ign1n('nt.:s of stond 1n their ho11our 

At the ""')er st.uulst1/I, tlw: Moon <lc.'1Cr1~ her ,,.,_IJ~l 111011thly 

S\\'1Ub'S or nSJng .and ...tltltljt. ~'}·r.1t111g tQ her h1ghc."1t .111J IO\\'(.'j( 

e,·er paths xross the 111.y. ,\II \\'1tl1111 one ,,dcrc;al n1onth. 9.3 ycan 

later. at tJ\e """"' s1a1ub11ll, the Moon rain~ llO\\ n "'nd the range 
al\\'<l}'S Ii~ l)i1dc the t-Xttco1c '(ol~t1cL1I p~n1on\. 

In COlllr.t>l to 1hc Son. Moon .1nd plJllCC'(, the b.1C'kdrop ori1.1~ 
ri$\-"S ::and $C!:S, ClCh Sllf in it" .lllOtCd Jl~lllOli ror '((()K''( or )'c.•JI', 
irrespective of lhc $l':Li011 or tllU(' of <lay. Over longer pcnod~ or 
ti111c even 1he~c 111ove i lc)\vly: the co,010~ I" ,J\V.l~ iii 1uo tio11, 

yet al\v.ay,. in place. 
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ECLIPSES 
cos1nic attention seeking 

By '''hat 1ln1ighty coincidence do the <lists o( Sun and Moon 

:tppt-:ir the SJ111c size to \VC earthlings? The Sun is 400 tintc..'$ l;irger 
than the M~on. yet 400 tiutc:s fi1rther <'l\V:ty. The distance <>( the 
Moo11 tron1 the Earth is just over thirty E.1rth di:i.1netcr1. Total 
solar eclipses could 11ever occur if the Moon's orbital disr.;11\CC '''as 
ch:i.ngcd by just one E:trth dian1etet. 

Tot.ti sok1r c<:-lips(.'S instill an clen1cnt:ll .,,,.e in us. \Vith :.t sudden 
bric.of revers<) fu>n1 light into ctu'kn~. :.tftcr \vhic;h 'cL1\v11' rcn1ms 
Jnnu tlrr U'\!St, at ov<..'T 2000 n1ilC$ per hour! lunar cclipscs:irc gentlc..-r. 
longer :and fi111ul:itc :a \vholc lunation cycle in just a ic''' hours. 

Sol3r <.-chpses occur \vhen the ne\v 1110011 pai:~cs dire<."tly 
bct\\'CCll St11 and E..1.rth~ 111ey can ooly be seen during d:iyti111e. 
the area or rot.llit)• cncing,. narro\v sn1udge of blackness across the 
Earth, Tolllity never lasts longer th'!ln seven n1i.nutes lt any one 
l()(';l11on (ctf1'0.Sitr r1111). During 1un:1r eclips(,."$ the full 1noon p.-sscs 
fro1n right to left through the E..irth's sh:ido,v. ics rcdt..-cred hght 
extinguished for scveDI hours (011111'Slt(' b(•lmi~. Lun:ir (,.-clipses :ire 
vi~ible to aU on t.hc night side of the Eart1t. 

1\ s the angle ber-.vcel'1 Su11 ;ind 11ode iocrt·ast."S. tot.al eclipse~ 
decre<'!se and becofne partial (J>ngt 25). Ucyood 18.5'' 1lo eclipse 
ca.11 occur. Thc(e c:u1 be up to S('\ICll eclipses in a il)' one >'ear. :a11d 
solar cclips~ :ire the n1orc <:on1n1011. by the rJtio ./2: I. 

If yota .sr.u1d ondcr :1 tree d11ring :1 sol;ir eclipse the dappled light :it 
)'Our feet (T';'J1,sfonl\S into a 111yri:)d of crcsccni suns (00.nl-tT 11p/Xl$itt). 

" 



LUNAR. ECLIPS ES 
studies in light and darkness 

A lunar «1i)»C is a striking phcnontcnon. The rct1cctcd light 

of the ft.ill n1oon greatly din1ini~hcs t11c light frorn the SL'U'S, and 

during the eclip!>e a et1rious aild be:autifiil effect unfo!<ls. As the 
full Mooo enters the E.:'lrtl1 ·s sh:.'l<lo'" cone (pmrictu$ J"f~t!C /01,~r). 
hi."r fi•ce d:ukcns .-ind the 11ight sky r.idic~ly alters its .1.ppe:i.ta11cc. 

be<:ontiJlg bri.1Ji.<1nd)' peppered '''ith 111any n1ore St31'S than \VCre 

previously ·1isiblc. This cffecr is :ilso sho,,1J1 opposire, 'vhcrc a 
s;itisfying dilgonal synuuccry Ol<l}' 3lso be seen. 

l)uring chc period oi totality, the Moon often t:tkc:s on a 

rcn1arkabl)' bcaurilul coppery colour ''' ithin the sL,IT)' hr1nan1cnt. 
Also stirring i$ the curve of the E:ird1 ·s shadO\V :as it c!.ro1\\'S acros.'I 
the lunar orb. It confin11~ that our pl:uu:t is spherical i"l shape :ind 
about three tintes larg-:r than tlle 1\40011. 

13cforc 2500 13C. Mcg:.alilhic :asc-rononlcrs in north\V<..'Stcrn 
Euro~ :1,ppt:lr to h:lvc observc.-d :i tiny variicion in the 5.14° tilt of 
the Moon's orbit (~0 ,,.;,11 period 173.3 d3Y$) in o rdt.T to pr<..-dict 
cclip$C$. Their obscnr:itorie$ still exist., throughout \\'<.~tern 

Urit:1in. \V-:rc our Stone Age :incC$tOrs pr(.xlicting <..'Cl1psC$? 

( 5,.) ~"~ E~•_· __ _,, -• ,,,,., -



SOLAR ECLI PSES & TH E SA ROS 
the 18 year cycle of eclipses 

There are d1rec t'ypes of solar eclipse: partial. 11111111for ~ud t41Irll (.tc·._. 

Jn11uisJ1it•<e i1Jusrrr1ric11). TI1csc ;ire producc.-d by viriarions in orbital 
distanc~ :'In~ lunar nodal office at syz):ey. rhc barely pronounceable 
1cn11 for a fu ll or nc\v 1110011 (Sttn, Moon and Earth in Jinc). 

All ccliJ>:;r$ belong to f.1n1ilic.-s. cons<...-curivc individu~ls of \vhich 
display $ln1ihr cli.1racteMics. The 111Q5t funl<)tlS olrhc:sc i!i the 5'1r<ls 

tyrle, o( lS )'t":ll'$ and 11.32 day$. \vhich is 223 lunation;. 19 eclipse 
years or 6585.322 d:iys. 1'hc cycle '":is k 110,vn to the CJ1aldt".a1u and 
usec.-t to prc<lict cclips4."S before 2000 UC. A Saros cycle evolves ind 
decays. proGucing 1300 years or sobr and 800 years of lunar eclipses. 
Ar any given rin1c ibout .J2 solar and 27 lunar eclipse fu111iJies are 
cvol\ring, <.~c.h dc:Livcring about 70 and 45 indi\•iduals respectively 
over its li(c:dn1c. The fractional C).322 d1y n1ca1u th:tt success-ive 
11lClltbers \VIII OC'CUf $ hourS l:tter, every third ecl.i}»C in the (:a111ily 

t:1kiug place at the s:ui\e rin1e of c.by. A 1)0tJ1er c.-clipse fantil>' takes 
358 lunations aod ruos for 15.000 yt>ars.. 

Tiic S.1ros is 19 (·clipse yc.!' .. 'Ll'S. ''1bich our be accu~tclyexp~<.'Ci as 
19x 18.618• 18.618 days (to 99.'.l'J%). Now an eclipse year is 11.74 
lu11<1cio11s :uld here Sun - Moon = 19- J 1.7-J = l.618G. the Di1411r 
l"roportiot,. ll:an11011iously. 19 lun2rions i$ :tlso 11hi t.'Clipsc )'C.:trs1 

&:ti --... --
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5AROS PATTERNS 
a trilateral evolution 

All Sa1'<>S eclipse f:.ln1i lies 6rs.t nl.1kc an :i.ppt~1':lnce :u one of the 
po les. gr:idually evolving into t-quatorial regions bcfo rt eventually 

dying out :i: the o ther pole (br/01V). TI1c tirn.: differcn('.c bct\vecn 

the S.1ros ancl 19 l-clipse years (0.46 days) cau$t'S each nl'\V n1cn1bcr 
robe displaced :.bout h:1l( :i dl!'grte fi1nhcr '''est ''' ith ropcc:t to the 
nodt"S. T·hus the funiiJy takes :about 36 Saros cyclc:s (650 years) to 

rt:'ath the node {U) :'lnd thcrc:1fte-r dep;irts fro111 it iu th< i:an1c tinte. 

slo'''IY dissipating (bcltnv '"I'. n'(ry itl1 Saw.s sl101t-T1). 

TI1c p:t.a"'f'ns 111adc by these n1ctan1orphosing fun1ili~ of eclipses 
(solar or hu;;ir) forn1 threefold n1ori& o n the E..1rth. due to the f3c1 
that each consccurivc S:iros period (223 Junanons) !S 6585.321 

days in length . the fractlQll:tl CQlll)><>llCllt being about l)llC third or 
a d:t)' (or E:inh rotation) o ut or :tlignn1cnt. The n1idpointS of the 
paths of ror.licy for C\'ery l11ird 1nc.·rnbcr 1nay be joi11ed up to reveal 
rhis threero!d pattern. 1"hc rtSlLhing gizntos arc c2lled r,,y/~i1111<>.( 
curves (e111JN'Sit(, dottt>d '"P for s1>lar ""d solid l1111!fr /ctr li111i1r rtlipsrs). 



THE DANCE OF THE M OON 
Ariadne's eight-fold ioeb in the sky 

Tlie orbita1 dis-ranees o( tltt: Earth :iod Moon undergo periodic 
ch:angcs. 1'hi.s affects the dur.ttion :ind t)'J>C of cxlips:..-s (Sfl" l'~N 

28 I<> J.f), \Vhcn the Earth 1.s nearest the S\1n, St:r..lngcly no''' in 

chilly January. it is ~id 10 be :tt pM/1(•/ic1n; \vhcn fi1rthcst front the 

Sun it L<> s;iid tQ be :tt 01Jl1rli1>11. Sin1ilarly, prri.I!« ()CCUQ. \vhen the 
1\.10011 is nc..1rest the Earth. \vhilst O}h)gt'C finds the Moon f\1rthest 
(min us. The line conut'Ctiug these t\VO point.S in the n1oon·s 

slightly clliptic.11 orbit is called the line of apsiJrs. This line or axis. 
the con1ing and going of the Moon. i~lf ro~tcs. eon1plcring -a 

cycle e\'cry S.85 ycan:, dividing the zodiac into eight (011pc>siu: 
A=t11~«. l1·prri,ltt't>), A fitll 111000 at perigee appc: .. 1rs 30% larger 
than at apogee. 

The line of apsides n1ovc.s ,:inciclcx:k\visc around th: 7.odiac by 
40° 40' per )'Car. 'vltilst tlu.~ nodal axis 111ovcs clockwise by t 9° 
20' per )'Car (kt pn._l!f.' 24). ·n1cir corubined scpar.ition is thus 6()0 

per year. a renlark.'1.blc coincidcocc causu)g lhc oodes and apsitles 
to reodcZ\'Uu~ once tl)Ort: afrer 6 ye1rs (360°). Thl'cC of these 
n1e<."cings takt:S 18 yca.1'S (6+6+6) years. coinciding :J.n1ost exactly 
\Vith d1c S.vos cycle or 18.03 )'C<'I'$. This is \Vh)' eclipses \Vithin 
cQnsccutivc Saros cycles :ippcar of the s:u11c type and Jur.ttion. 

In nautical :tln1anacs :uld '"•phcntcridcs, the position oithe Moon 
is today predicted years in advance using a fon11ula \vh;ch contains 
ov'"•r I 500 separate f.ictors. 



T HE 19 Y EAR M ETON IC CYCLE 
the mnrringe of Su11 nnd Moon 

Afitt 19 )'C-Jln_ 2nd \\'1lh1n l\\'O hou" or C'X".aCtuudc. the Sun 

2nd Moon ~n1n1 10 1hc unlC pix~ 111 1t1e ).l.y 01 the ~111(' 

<ht<". This won1shl)' xc;u~1c rcpc11 cycle ti nan1~ .iftt"r ~1cton. 

JI ..i• cientur)• BC Gttrl .J:\lf'OllOlltcr. It ~ noc llt\'Ol\''C' thie 

Moon"• nodes ind then-(ott dot'S 1K>t produ1cc ttb)"\a. Another 
san11br i.ixl uJ1poru.n1 q ·<I(' u l C,"\: 8 )'C'lrJ.. or CJC) Ju 11tt0rt\ v1d 

tS synchroruscd \\'Uh the s S\'11~ or VC'11U\. th(' bnM;>US VcnU\ 

p<ntagr.i:n1: A"·cbul)··s O\ltcr nng once con1pr1Kd 99 \:OJ~"-
Thc I" ccnn1ry l3C hb<on1n J)iodorui- suA.oeit~ that thC" Celts 

knC\\' of the 19 )'<Jr cycle. We 1l«d not be \\Lrpn'W:<I 1t 1'11\ .account. 

(or the Cclt"J u1hcnttd the cultun: of chc ~one Clrclc b..nlJc:rJ .. 1nd 
nuuy fine arcl~. pJ.rttculJ.rly 1n wuth\\'C'iCcrn Unutn, conl.ain 19 

Sl Olld {&J"'""'"."" ,,, c"'"""'" J./1~114,, -'PJIOJltt). Th: b1ucstonc 
horseshoe at Stonehenb~ co111pn\e~I 19 dcntlcr poh\hCll rncg.llnlu. 
brought fron1 the Prcwh UlOUllCJUI~ o( \Vt'\( \V.1lcs. IJS nul~ 3' 

the cro''' f11c,. Sonic ''"c1ghcd over (our ton'! 
There :ire 12.3<~ lunlUOU!I (hill n1oon') 111 one wl11 yl.'ar. The 

lun;ir year ot'354.3<>7 <by" ( 12 h1nauon') f.111 ~ ~horc ord1c ~IJr yc.1r 
by ju~t undtr 11 da)"'i. \vhich ;aftc.·r 1? Y"';1rs accrue' co 7 luuauo11s. 
totalling 12x 19 plu\ 7, or 235 lun:1uon\, l'1'on1 lh<."C nun1bcrs. the 

"""'"'' 11u1l1ber oflu11.uio11s 1u.1y be found: 235 • 19 <."<au:als 12~. or 
12.368. the frnc t1on better rl.'ve-.1h11~ tl1e undcrp1n111ng d!ltrono1uy. 

19 sol;ir ycaN 1~ (l939.<>0 dayll: 2.15 lunat1ons I\ <•939.6'> <tlys. 

The Mctonic cycle 111ay be ''""ittc:n :1\ 19x 18.618• 19.(•18 d.lyii. 

"3)0 CALENDAR R.EPEAT CYCLES 01) 

YEAR LUNATIOH ERl!N ExMriE 
~ 37 3~ ~ 

s 62 f tdo.jl ~J~' s ,!J 2:: ~ .~ 
19 135 
0: $5.242 • .,. 3>: 23.530.5.9~ 
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THIRTY- THREE 
I/le 1111111ber oft/le solar hero 

1·111ny .. dll'tt '' J "'h'luf.c.nt akndar 1ru11lbu (Stt INI# 10) \\'hteh 
d1rc.1d<1 n' \C(rct throug.11 hun1.i11 culrurc. Ac .1 ncolnhtc cqu1uocc1al 
"tc 1n Scocland, <J cilChc of 33 tightly packed qu~rtz pcbblo ,,.,.~ 
discovered l•y archaeologi,ti. one for C"ach }~r of the sdar cycle. A 
rcnO\\'ncct lt1\h 111c.~1hthic 'itc contains a sto1~ \Vith 13 c."11h;inred 
chc\'t011~. ,lnd ;inothcr h;a\ a iinakc n1ot ii \Vith 33 fold! (<11•111J.<itc• b.·l<"v), 
Ancient storlt•\ ;'11>-0ut the hetoic "/iuuha 'k °'11101111 (r'-"<lUrntly U'W.! the 
1uunhcr 33. ·rlH.: fir,t b:utlc of.\/~ 1i1iml \v.1~ fought l:y .1 ~1vinur­
hero Ll{'l J11d 32 ocher lc..·adc:n:. Jn the set-'Ond battle 1hirty-thr~c 
ka<kn of tlic llo11wl'( pt'1'1sh. th1rry•t\\'O plus t11ctr highest ku~ 

Tt,e Ch.r«1,1n 'h1sf•'~ k1ng'.Je:oi:u~ \\"OU crucih<!d 11ond rcsu""--et~-<l 

:ag«I JJ. n~•lit ~1n ffo111 bc.'hul<l 1 bi\,.~ SlOtlC'. lsbnu< a1MI jt'\\'1.sh 

ak1W tr.id1t'10IK ~llSC th:it 1t takes 33 solJC )~ 'o co111rkcc 
34 lun;ar )~&rs (of 12 f\1n;acJ1Q111). A luwr almcbr thm.i"orc q-cks 
around lhc j(";ljQfK. R41rwJ.it1 fafimg ek"·m da)'s carlacr ('Xh )'C'.ar. 
rccunnng co chr QJllC d..tc 1p1n ;after 33 )·ea~. The ~b5on1c Order 
r«Ot;Ul!O JJ de~ of pro6oenq•. ''1iilst the JOJ1t-ly ~lH~ of 
Soliu.irc ("1?1•.ult, uTll1111 1l1t ntrlt} co1lS'.lstS of32 Nlls anc 33 hol~. 

ThC\c culcuDI :an('fJcu shJrc 3 common nun1t'nc.al f.lC"tor, 
:tppln:ntly tlcnvcd front J>reh1~tonc observacio1lS of" ~ht' 33 )'Clr 

solar n:pc;ac cyc1c. l':i1nll):; thi( \VI.th the nod:1J cycle a chc Moon 
\Ve 1u;ay "°''' ·~quarc the circle' l$ sho\\'n opposite. Circle .111c:I 
Squ.1re h.lVt' 1hc ~• •nc :ire.a. a ll1.t1rriagc ofHeav<·n :111d ~nh. 

lnci<kn1.1Hy. the 'Pille of the hu111an bod)' consiscs ofJ3 vcn.ebr.u:, 
in hero~ .and non-.hcro~ ;ahkc. 
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THE PRECESSIONAL CYCLE 
throwing a 26,000 year 1uobbly 

The E<'rth ·s a.xis ,,,ilJ oot point co the presCJ1t p::ile St<lr for 
ever. Like ) spinninit top th:u has c1hcd over :i little a.11d begun to 
\vobblc or 1>r«m. the axis describes a con1p1cte circt.l;ir rotation 
over alx>u1 25.920 )'Cars, tr.lcing out the nonhcrn ;ind southern 
c:irclc of pole st:t~ ove-r this period. This is the ptt'<c.uionol <}'<Ii'. 

also kno\vn l$ :i Gre'1t \far (oJJp;J.n't1'). 

Equinoxl'S occur \vhcn the axi:al tilt of the E:anh is at right anglt."S 

[0 the Sun nthcr tha.o f::tci11g (0\V:trds or :'l\\':l)' rron1 it (Jtt ''a .. ~ 
9). This cili is it.self rota ring b:i.ck,,...,rds, V\'ry ~lo,,• ly. and the stan: 
behind the Sun. on a given d;iy of the Y'--ar. change very sJo,vly 
over rin1c. The Agt- ef Pis<es con1n1cnccd 111 I Al) . 111c A.I."!· ef 
Aq1111rius, tile next Crt(Jl i\ l e111rl1, \viii co111111encc about 2160 AD 
\Vhcn, .,f spring E<1uinox. the St:ll'$ behind the Sun arc 1h0$c of the 

c<>nstcllati<>n of Aquarius. Mag:it;•lly. the d..i:i.1nctC'r of the Moon is 

2160 nii1e-s. <·vok.iug the 2160 ye:ir lcog:th of the Great .\ ·/00111/i iu 
the \Vcstern tradition. Sp:ace bec::on1<.'S tioic! 

The :anci~·ot Maya had a slightly diffcrc11t va.lue for prect--ssion. 
reckoni11g it at five of their 13 Baktl1J1 5.2QO..yc-<'l1' Long Cou1lts. or 
26.000 ycan:. The n1odcn1 observed \1.1lue is 25,nO rears. 

In :a hun1:1n lifctin1c, precession i...i; experienced as a single degree 
change in the positi<;>n or the Sun -against the h.xeC St.lf'S on a 

given <late in the yt•ar. The prcccssion;al t-tl't'Cit is causu:I by orbit-al 
asynunetrics of the Sun :and Moon. Thc- Earth's <l.xial tilt itself 
varies bct'\\\~n 21.5° an<l 24.8°, rakjug 41.00<) ye-al'$ to cycl<. 

" 



DES IGN ING A CALENDAR 
13 rnonths of 28 days 

Accul'ltC 1in1ckccping begins \\rith a calcnct'lr, ,Yhjch idc:ally 
~hould reloitc both co the solar year and the Moon's pb:t.$1.'$, divide 
easily into ,,·eeks. 1nonths :and se-.asons and sho'v lL~ d1c C!Jrrent phi~ 
and positio1' of the Moon. the tides and \vhen to expect ttlipses. 

A calc1~d:ar desiguer soon discovet'$ a solution based oil the Moo11 
passing the ~ulc star in tht• sk)• every 27 .3 days \Vhilc tlie Sun takt'S 
365. Dividing one by the other sugg<.'$ts a c:ilcndar of 13 n1onths 
each of 28 days \vithin :t 36+.day yc;.ir, a uscfi1I repr(.-scnr:irion of 
astro non1ial tn1tl1. 364 is <livisiblc by 2, 4, 7 and 13, so \Ve end 

up \vith a 52-\\'Ce.k year \Vith 13 ruonths, o r four 13 \Veck s.¢:'l:$0ns, 
each of91 days. AU ,vhole nu111bcrs and every y<-"<lr :t leap year! 

Pract:icallr. o ur ddigJter could :irr.ange 28 rn,:trkcrs around the 
perinte-ter of a c-irclc :i.nd arrange for a '1noon-pole· to be 1noved 
aniiclock\vi;c once ;:i d.1y. about 13°. A ·sun-pole' \\'Ould lhen 
be n1oved i1 the .s.lntc dircclion. only thin«n t:in1cs rnorc slo,vly. 
one hole c\'ery 13 days. This is the n1ost sin1plc \vay of pro\•iding 
a pr.icrical ;oli-l111111r calendar, only requiring cx:c:.isio1•:tl r~ctting 
of the 'MQon' (pLtcc the n1oon-polc opposite the sun-pole \vhcn 
fi1ll). If t1tt- SL'lrs \Vere dtcn rcprt."SCntcd <>n the circu111fcrcnce of 
the- circl \~. the dale. seas.on. state of the Lides (stc ix·~~~ 18). lurllr 
position :iod lunar phase could be read off :it ;i gbu1ce. 

The anci(·nt Mara '''ere keen aMl'<>11ontcrs a.nd a.!codar .. ktepcll 
and il-so kt.-ca on the 11tu11bcrs 13 and 364. TI1q• can1c up ,,;d1 son1c 
e>.'lT.lordln:ity gearings lxt\\'ccn the Sun and Moon (IM•'C'I' opposite). 

" " 



STONEHENGE 
t lTe oldest known calendar 

The basic 2$..hote n1odc:I sho,v11 on the previous ~ge uuy be 
in1prov«.-d le> include «.~lipsc prcdicrion. Dy doubling the 1J\1n1bcr 
of post-hol:s to 56 \VC exploit the useful coincidence of there 
being aln1ott cx:tctly 3 cycles of the lunar nodt.-s in t\vic:c 28 )'C<'IJ'$, 

The lunar nodc..-s are here shO\\•n :i.s t\\'C) di.-i111ctrica!1y opposed 
triangular n1arkcrs. init:illy placed n~r to the date-positions \vhcre 
<:>clipst."j h.:1.\11: been recently observt.-d. 

The Sun·pole no'v 111ovcs 2 holes anciclock'''ise t''l'ty thirtcc11 
days. and the Moon .. pole 2 holes anriclock,visc eve"'!· day. ·rhe 
node n13rkcr is n1ovcd 3 holes <l«k111·s"cvcl)' year. \Vhcn d1c Sun 
pole lies ''rithin three holes of :i "node-pole', an «."'(;lipsc of sonlc 
son; '"i11 t<tb: pl:icc at c:u;h f'itll or ne\v n1oon. ;ihhouglt it n1:ly not 

be visible :;11 the IOCltion. If ;it c;ich nc\v 1110()11 the 1110011-poJc i$ 
111adc to 'skip' past the Sun-pole (oruitting: this hole), this cah:ncl.ar 

\Viii n 1u ror 3.t fe.ast ;a )'t~'lr bt•fOrC Lh(' 1\110011-p<>Je 11Ctd$ rdttting 
(t-:isil"St to do at full Mooo). 

Rt•ol:irk:1bly. this desigo is to be fouod hidden \Vith ii1 the plan of 
Stonchc11gc. \Vltich cao indiC'<\tC the date (St":iso11). Mcon posidoi~ 

:1nd phase, and predict fu ll and llC\\' 111oons and eclipses. T he 

Aubrey circle (3000 BC) con1priscs 56 holes, accuratl·ly arranged 

rou11d t11c pcri1neter of a 233 foot dia111cter circle, predating d1c 
erection of the fa111ou.s 111.as.~ivc inner SaNcn circle. J>erhaps posts 

'''ere once plac ... d in these ho les; nO\v they arc filled \vith concrete. 
bur this old:os.t kuo,vn calcocl1r \Vou.ld stilJ \Vork today. 



THE SI LVER FRACTION 
't:wixt 12 and 13 full 1110011s 

·rhe st.-<:rtt of the calendar is the l I d1.y 111isn1:1tch bet,ve<n 

the luu:tr y:3r {J2 )uuatioo.s) and th:1r of the solar )'t"ar ( 12.368 

lunarions). Enoch c.1Ucd chjs the 'ovcr~plus of rhc Yloon', but 
n1orc pocricaUy '"C 111.-iy C-111 it 1he si/11('r fr,irtic>u. Rc1n:ukab1y. 1hrce 
cornn1on unics of length USt.-d by the ancient \VOrld, tl1c J\'lt:1,,1llli11iit 

)\Jnl, the- Rt>fal cubit and the fo<tl, relate throtLgh chc :istronon1y of 

the lunation and the $il\•cr fr.lction (op110$ife abMor). 
The 1il1/'C1 fr1Klic111 is :icttL11l)' 10.875 d1ys in lcni...oth, \vhich is 

0.368 lunatio11s: ;i!Jnost exactly J.t'1,'f'11 · tti114'ltc'11tl1s as a fr.la.ion. 
l nni~uingly. the di:ut1eters oftl1e C\\'O nl:,i11 circles of Stonehenge. 
the Aubrey circle (283 feet) :ind 1hc Sa.~en circle (104 feet) .-ire in 
the r.ltio 7: :9 to each other (1"fou1). 

S1111plc g.:on1ctry C<ln also revc:al the ;annu.-il lun.1tion figure. A 
pcntagr:in1 dr.,i\Vll inside :i circle of di:uncter 13 \tnits ttas st:1r-:i.m1s 
of length 12.3(~ (011pc>sitt br/010! All five stJr-an1is add to 6 1.82, 
the oun1ber or full u10011s i11 5 years :u1d a.lso I OO! pl1i (to 99.9% • 

J« l"'S:4! .ll). 111e fu1nous Celtic CC1/(ft11y C':l.lcnda.r ( 100 BC) is based 
011 a 5 yea.r, 62 lu11acio11 C}'c.·lc (stt J"~'t!.( Jfl). /Jf1i 111 d l t sky! 

.. 



THE LUNATION TRIANGLE 
Solo1non meets Pythagoras 

A 5:12 roct:utgle has a diagonal length of 13. The four st:ition 
stones ::n Stonehenge define one (S(C /~~· 47). :lS do the proporcions 
of Solon1on's Tcn1plc :it jcn1salcn1. T\vel\'C plus :.t tl1inccnth. as 
lhc rcdccn1ing S11vit.1ur, occurs in ntany heroic sro ries,J csns. King 

Arthur and the M:.ayan \Vind god Kukulc:;in being cxJntples. To 

the l>yth:igcrc;ins the nun1ber 3 signified con1pletcncs.s llr 111.irnagc. 

(on11t.'<l 3S the flBt n1ale nu111ber. 3, becon1cs \Vc<ldcd to the first 
fc1113.le nun1ber. 2. 

The true nun1bcr or lltOnths in the yc:ar fulls. bCC\\'CCll 12 and 13 
and 111 order to define a m1c soli .. lunar c:alcnd2r this 6gi.1rc. 12.368. 
n1ust l1c dca:n11incd. The f111uttio,, 1ri1J1t~lr is sin1ply a 5:12:13 right 
tri:tnglc. the ~-cond f~J/11J.~l>re .. 111 rri11u~le. \Vith the '5' $idc divided 
:.as 3:2. A nC\\' hyp<.>tcnusc.: to this point n1casurcs 12.369. The 
Moon. 13, t11ercby becornes 1n:Lrrit."<1 to th.: Sun. 12, \Vherc the 

fcuta.lc. 2, joios to the 111:.le, 3. The Santti J\ •f11rria~et· of Sun an<l 
Moo11, 01adc in Heaven. is \Vit1H.'s.1Cd on Earth accon1p::u1ic<I by 
the n1ost han11onious in1ctval. the fifth (3:2). Other r11usic-:iJ 
aUcgorics ahouod (c>11p<1sitt t1rlo111) an~i Solo111oo's throne '''3S \visely 
plac;cd at the 3:2 point in the 5:12 Tcn1ple \valls at Jt.•n1slacn1. 

St John's Gospel ends '1S Ji..-sus ro.1ppc:i.1"$ for the thini rin1c :otincc 
his resurrection. He i1um.1cts his fishlt."SS di.sciplt.'$ '<mt your '1rlJ 011 

1/u· r((!lil sidt', \vhence they catch 153 fisht"S. Why 153? l'c.·rl1aps 
bc.:cau.se 153 is 12"!+3!, the square on <>ur hypotenuse.· and thu;s; d1e 
square or the :uu1uaJ Ju nation rate. 12.368. Fish)' iud(t."<l! 

T1< C,.....a. s..k 
ll..tu ,.... -+1~ lj~(l!t ..t...) 
5 'II.a"'"'·"'~ .. 3..tl 

tiie se«>nd]'yt~re;•n lro~le. !lie 5 1 ~ 1 i. Efllbod;.. tlies!N(h;re 

of IQ< mtl$i(all<t~boatd •nd ~ces tile number of full 111000sln • ~'°' 

" 



SUN. M OON & EARTH 
tile revealed str11ct11re of tile syste111 

TI1c dui;-1111 OJ'J'<>'llt' fnn1es 1 curious synu11ccry. IJoth the 
cch("C y<';ir (.l4(1.62 dir~> ;and d11nccn fi.111 moons (383.89 d1y') 
arc aln10\t tXlC't1)• cqu.illy spiced. ;u 18.6 c.bys. c1tlu:r <1de or the 
SQ);ar )'Colf or 365.242 d!I)'~• lkC3USC d lC <.."ClipSC year 15 the '(JU:lfe' 

or the lu11.1r 11odt• J>cnod cxprcs:~d in days ( 1 S.6182), ""'C C;lll l lO\\' 

'""< th.u doc <obr yc>r i< (18.618x 18.618) + 18.6 18, Qr 18 .618 
tune~ 19.(,18. 1·ht• nu1nbcr 18 :1ddc<I tO l/p/1;, 11lii or p/112 110\V 
dchvcrs the follo,v111~ extraordinary foo11ulac (to 99.?>%): 

18.<118, 18.<ol8 r .}~(,,62 days (<he Ecl;pse Ycu) 
l~.6181119 f1IK )(,52-12 c:b)'S (1he Sol;aT Ye:ar) 
18.<>18,2H.618 • 38.}.8? d>)~ (13 lunadons) 

The .utN11oe11)' tt\'cab the xc.ua.l g.:'OOM:U}' anc nunlttKl.l 
suucc:utt ol the ~un, Moo11. Earth S)'St:mt (oppos1u). 10'1.PI~ ;a 

sobr c:dlf"'(' .Jt ( I). l 'IK' Sun then RlC)\'('$ to Ol«t up\\ m the Ql1\C 

node .liter .1 l «hfM ).t".lf (2). 3#1.62 da)'S beer. P.1SS1Jig the onguul 
cdJf»C pou:ll (1) ;u the c1"1 of one ye-;ir. the Sun md Moon t1\t"11 

111C"Ct (or tht: tl11ni"\"1nh huunon ou (3) (but \vithout a11 C"C"l1psc). 

A11 1~cl~ 1n;inglc, dr.l\\'ll to fit t11c ;ingles b't"ntrJtC°d by the 
astro1101ny. aJw then tlefinei the soli.r eclipse liuufi., Jud h.ls die 
l"CIU:'lrkab)c pro1>erty O( replicating the l\u111bi·rs ShO\Vll ::abO\'C J~ 
nu()'l, Jn adl:hcion, 1he shorter side h:is :a length 12.368. the :.111111.11 

lun:iuon r.nc. One 111:irvcl( ;'It chis rcvcl:arlon ()f c;os1nlc orc-l~·r! 



A STONE-AGE COMPUTER 
neolithic cos1nology revealed 

ht re1nott p l:aces in Uri~i11 sur,.ivc ru:i.ny cx:unples of curiously 
fl:ntcncd st•>nc •circles'. C<>llSlnic::tcd .son1c 4500 yc:,n :ago ~nd 
n:1n1ed 'f)'p:-A' :and 'type~O' by Professor T hon1, th(: dl.sc.:ovcrcr 
of the Mcg1lithic )12Td (2.72 feet, 32.64 inches. 0.83 r1). 

Both type-A :ind type-B rings invoke a Chris.ti:tn syn1bol, the 
l'f."Sltd pi$ris, the aln1011d sh:ipe bct\vt.,-en t\vo overlapping circle$, 

here applied 2500 )'Cars be(orc Jesus. Ston<-"S arc cornn:onlr placed 
intclligeody to the geon1eCI)' (opposir.-). Asto11ishi11gl)'. d1is dcsig.11 
invokes the $a111c triangle \VC h<lve JUs.t. \Vicncssed undeip1nni11g chc 
scrua:urc of tltc Sun. Moon. Eanh systcn1! 

·rhc right rri:inglc h:is side ratios I : 3: ./10. A hcn1p rop-c rnkcn 
fron1 t.hc co:n trc 0 to 1>oint P, and thence to 13 and A. has :i 

length 3 +\'IO+ 2. \vhich is 8.16227. cx:.lctly one qtLlrtcr of the 

Megalithic ;·ard. in inches. lllcn!,>tll PB is considert"<l to rcpre~cut 
a luu3tion period. theo the iutcrSectiou of the vc!iica circle cuts it 
:at ().368 of its length (at X). lf J>U i.s OO\\' cousidt.·rt<l 10 represent 

the solar yc1t, theo PO rcptCSe11ts the eclipse yeat, thi~ !"<'ltio bcif1g 
either 110:3 or 19.618: 18.618. 1110 r;uios foot: Royal cubit: 
Mcg,1lithic ;•ird nlay also be 'l'cad' fron' this exquisite device. 

This n1o~t bcautifid analogue oi the Sun, Moon :ind Eanh 
systcn1 $tores cheir key constants 1u1d the ancient n~trolob"Y :ill 

\V-ithin itscl( :a.s rnrios. An :l\Vt'SOn1c g1in1psc of an ancient \visdo1n 
it 110\v finaly revealed. 
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~!Md's ancienl flaHe!K\d stone (irtles 
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