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SOLI-LUSAR CYCIES
tn

OREEK RESEARCN
and

JElI{IS'ii REVET,A TIO}I

fhose nho are acquainted Ftth ttre lnrork of tho Foundatioa for f*re
/ r  \

Strcly of Cycl.ee'-' or rrho hate otherrvise lnvestiiiatod tho subJect lnow

that rhythlc fl.uctuatlons or cycles penade not only lnanfuc,te nature but

also nnny deparbnents of hranan activlty and thouglrt.

The present treatlse is coacornod wlth discoverios whlch lndieate

that such cycllc relationshlps extond la+.o ttre real:ns of the moral and

the theologlcal.

Physloal and moral phenwrona are, of eourse, ln sqne ways qulte

disthct. !.lodern lnvestigatl.on has domonstratod that ln nany spheres the

moral bears lltt1e or no causal rolation to the physlcal,. InJustice does

aot oceaslon on oollpse, aor eavy an earthquake. Physlcal elovation trot

moral doprevatlon attrscts llghbrlng. Physleal phenonena occur ln aceord-

ance u'lth establlshed and unlfonr physlcal prlnolples. So, llkewise, the

physical ls ao crltorion of tho moral. De6roes of hollness oad si.n cannot

be raeasured by a ruler. Size te no crlterlon of noral worth. It ie oaly

flguratlvely that a mants character oan bo relghedl ln the baLences. Horal

phenornena aro govarnod by moral larrs.

lfevert]reless, t]ro moral aad ttre phtrrstcal are not entfu.ely

(l) A prrrely aecular eolentiflc organizatioa rcrEatod to
pureue and foetor research lato rh5rthnnlc fluahratlons La
all branches of natrrrEl and eoclal phenoras e"d atnberlng
a,Eloagot lte mqnbers aqme of tho groatest sclentists of
Britaln qnd Arf,erlca.
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eelnrate realms" Itroy do eriet to;other and, houelrgr Ye e4rlaln lt,

mrst boar sone lnter-relatLonshlp, Elther the moral. hs,e arisen from

the phyatcal., as rnoteriallats aay, or the underJ.yln,l substance of thlnga

has both physlcal and moral potentialitlos, or both the physlcal and

noral roalms ows thelr exlstence to a Dlvlno Author. I?rat there 18 sorne

lnter-relatlonohlp no otle 1111 deny.

ftrrther, lt ls evldent that la ttln€ s€ he.ve a:r elenent oormon

to bottr roalDs.

there ls a physical tlno order. n?tre sun !o's$t€th his 5;olng

dosm.r lhe rnoon and tho plaaets have thelr appointed seasons. Ecllpses

occur at flxed tlmss. Anclent Greek reseerch J.ong ago brou6;ht to llght

the flrndanontal elenonts of these physlcal cyclee.

But tfure ls rolatotl al,eo to the rnoral real:n. Ttre rlghteous

are not aluays oppressed. tr?he tlme of ttre prmlse draws nlgh.'r tnre

f\rlness of tlme ootlrss.tr In thls Doral. realm tho eacred llterature of

the Jsns ls supreme. liere rve flad pr€fess€d revelatlons of great moral.

cycl.os, tLmes appolated for tho &ratlon of erplres aad klngs aad' for

the dellverance of the rlp;hteous.

Centurles of lndependent research ln regard to these appointed

tlres or cyclos of the physlcal and aoral realms hsve cu'lrnlnated ln the

dlscovery of cortaln curious relatloashlps between then. Ihsse relatioa-

ehlpe coustliut€ the burden of thle thosls a:1d, ue hunbly hope, roay seem

of sufflolent slgnlficance to sone to streagthea thelr fal.th ln a

theologlcal. Lnterpretatlon of natxu'o aad, hlstory.
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Physical _Cyolee

lbo r.oal. and aptrnrent motlcns of sun, noon, and planets foru

the besls of naturete tlao order. the da5 the lrmar montlr, ttre ;oar,

and tho plaaetary periods are the princlpal r:nltso T?re m,tter is

conpLlcated,, howevor, by ths faat that each of these heavonly hninarlos

Possesses moro than oae t;pe of periodic motion. Tho moon, for exanpl.e,

has four rnaln poriodic eLemeats al1 produclng easlly observable effects,

aad all knorrn, conturl€s bofore the tlre of Chrlst. Sach planet has two

principal periods.

Ihe four luear periods or nonths aro the sidereal, the slmodLc,

t'ho anomallstlc, and the nodlcal.

The sldoreal month l" 6tnpL]r one comptete revolution of the

rnoon about tho earth or, in other words, the moan tine taken for the

mooa to retnun to the sa"r,re pLace ln rcgard to the flred etars.

The s4lodic. month ls the rnan tine taken for tho raoon to re-

tmne to the sarre positlon ln relation to the earth nncl the sun. And as

tho oerth ltself le ln motloa about the sun, thls does not corrospond to

ttre sldoreal month. fhe strmodlc roonth ls the tire frorn fulI rnoon to

firll noon or fr.om nolc rnoon to nalr rcon.

rhe aaornallstlo month ls the tlas taken for the rnoon to rotura

to the corr€sponding polat on lte e}Ilpttcal orblt. And as ttre el}lpse

Itself le ln motLon tho anomalletlc nonth ls not the eama !.n length ae

the sLdsreEl. tre anormlletlo fLuctuatlon ts the prfurcltrr,!. cause of ttre

conslderable d.lffereaoo ln length obserrBble between lndividrnl slmodlc

mnths. rt aleo affects tho naiare of eclipses. Ifhen a ftrll eorar

oollpse ocours rlth the lxron at apogee the acllpsa !,s total, but rfuea a
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f\rll. aolar eollpse oscurs wlth the rnoon at perigeo tbe eollpse ie

Snnu].ar.

fhe nodical month Ls l\Bdanontal to ecl.Lpses. Ihe noon ln its

revolutlon about tlre earth does aot revol,ve tn ttre sarne plano that the

earth does ln lts rsvoluti.on about tho sun, but ln a plane at an angle

to lt. Ihe uodlcal month ls the tlne taken for tho moon to retarrn to

the oorresponillng trnlnt ln its plane. And as tho plans le Ln mtlon

nelther does thls poriod eorrespond to the slderoal nonth. It ls obwlous,

r\rrttrer, that ecllpsos can ocour oal.y u?ren tho eun, oartJr, and uoon ero

Ln a stral':ht llne. l}ro condltions ar6 thoreforo lecossary:

(1) The moon lnrst be f'rrll (for a lum,r ecllpso) or
new (for a golar eollpso);

(a) Ihe moon nust bo at a nodel lro., !,t mrst be cutting
the oollptlc, tiro plane ln whlch the oarth rovolvos
about the surx.

Eonoe 1t lg ovident that ecLlpsos w111 recur onl.y at lnterrnals shLch

are synodlc nodlcel cyeles.

lbe tTo principal planetarXr perlods are the eldereal and tho

e;neodlc. rho sidoreal. perlod ls the meaa tlne taken by the planot to

cornplete ono renolutlon about the sun. T?," u3 oalo porlod ls the m€a^l!

time taken for the pianot to retum to the same posltion ln rElatlon

to the ear*r qnd the sun.

. Of these varlous unlts la r:sturers tine order the rcst

laryortaut are thoeo wtrlch are sul.ted to caleadaroographlcal uses, aaz.2

the day, tho eSneodlc month, and ttre trop!.eal yearr It le rell kuown,

firrther, ths.t those ualts are not co!traensurate, one tropleal year, for

erarnpre, does not contaLn an eraot nunber of 8]rrlodlc rnonths. rt le

lnselble, honever, tD ftnd. porlodo whlch do cotals vcrry nearly e:caot
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nunbers of both troplcal years and elmodLs tnonthe. Such perlods are

called soll-Iurar cy"1"s(1) aad are of flrst lmportanoo ln the fomation

of oalendars based on the motloas both of sur and Eooar

lho first cyele of thls sort to be used ln cree"e(Z) was the

andelght tr€arst oyol.e or ootaoterls' Comneutlng upon the oritin

nature of this cycle Gemiraus teIIe r."(s) that ttre period rns consldered

to contaLu 99 months (of n?rtch 5 rero lntercalary) end 29?2 days. those

numbere npre arrlved at, he says, oa the assumptlon that ttre l.lur troar

contalns 35+ Oa1,:s(a) and the solar year 365 l/+ aaya. Thus the €I,act

would bs LL L/+ aays, which ln elght years uould o::rourt to a rvhole nunbor

of days and a whole number of monthsl vlz., 9O days or $ noathg. In

other words, I solar lrcars exceed I lunar trpars by S lunat raolthsr If,

then, the lunar y€ars are not to lag farther and farther behlad tJre solar,

it 1111 bo nocossary ln the course of every el6ht years to make three

of the lunar ]pars leap years of 13 lnstoad of 1? Lruar lpnths.

Geminus ttren proceeds to note certaln nodiflcations of tho 8

yearsr cycLe suggested by a more aocur:ate estirnate of the Longth of the

lunar noath. Tlre tnre !.en;th of the Lunsr month is, he Baya, 29 l/2

plus t/35 Oays.(5) $ence 99 rnonths contaLn not 2922 days but 2923 l/2

dalrs. Orus, ho says, oy€ry 16 yoars S days will hove to be addod tn

(1) Censorlnus cal,ls theu great yoars (annl !oa'gpi) cf. De Die
Nata1l, l8/5.
(e) It rp.s also the flrst cyclo erryloyed by the Babylonlans ln thelr
caleadar and tho flrst cyele onployod by ttre earl,y Chrlsttans for
ffdng the date of Eagtor.
(g) f,"6rnrni Elmenln Astrffiamlae 8/ZT t. t{a:lltlust edltlon p.11O'
1. 2lr f. Gernlnus fLour{.shed 1n Rtrodes or B.C. 7?.
(4) The lnnar J;ear consleted of 12 moathe altenaately nf\rlln and
ohollort, 1.6. of alternately 30 and 29 days.
(5) 29 L/2 + V$ = 29.5s03 detrs, rhlch ie not fb.r fron
29.5$06 days, tho aotual length of t'tre strmod5'c norrth.
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ordsr to harmonizo the days rlth tha Lrmar notlth8. But slnce 8 solar

y€ars d,o contaLn 2922 dayrs,(I) U 16 trnars the Eronths sill be ln €xcess

of tlre Jroars by tho S added &ys, lhls excose wlll lncrsase to a fulI

lunar nonth tn 10 of the 16 yoar periods or ln 160 yeara, whea a fulL

uonth ril.l. have to be droppod out to correot the ctrre1e.(?)

Ffunlly, Gqnlaus notLces the 19 y€arsr or ldstonto cycte(s)

and lts nodifications. Ihls eycLo eqrrates 19 years, ?35 slonttts (Z of

which are lntercalary), and 6940 days. In order to obtaln the correct

protrnrtlon of tt\rllft nnd nhollsrn nonths the Greeks dropped every 64th

day frm aa hlrpothotlcal calonclar ooatalnlng 235 rnoafirs of 5O days each.

Thus the ordtted day ln th€ tholLowrt moaths dLd not alrrays coru) at tlre

end of t*re rnonth. The 64th &,y rvas arrLved at by dlvlding 7O5O (the

nr.mber of days tn 235 nonthe of 30 days oach) Uy ffO (tUo altfereae€

betueon 705O and 694O and henco t*ro nunber of days tl,at had to be dropped

ou t1 . (4 )

Cal.llpus ougg,ested tlrat the s*or of Uetonts cycle could be

oorected by droppiqg ouo day after four cycllc porlods or ?6 $oaFar

(I) Actual,Ly 292L.94 daya.
(2) Thls syetem of correotlng the octaeterl.s on the basls of a 15O
yoarst cycl.e a€so,s to halo been fl.rst suggested by the great Greak
geometrlcia.u and astr.ono'rner, Eudoxrs, and e systen baaod upon lt to
bava beon aotr:ally lntroduoed ln Athens posslbly ln S81 or S?g 8.C,,
of. Eeath, Arlatarchus p.295. Judgod by accu::.ate nodena ralues the
16O yearst cycle has ar error of sltghtly more than tmo dalrsl

16O trroars = 58,438.75 daSrs
1979 nonths r 681441.05 dalrs

(s) tranod after !,{eton s?ro dlsoovsred lt e. BZ B.e. rt hrs an orror
of lees tJraa a day (19 ]rsers - 693g.6o daye, 235 nonths = 6g89.69 daya)
s,nd csnre to be the nost w'ldely usod of all calendaroographlcal carcles
of the tropical year and the slmodie nonth. rt ls stlll used lu tlre
rlewlsh calsadar and aleo, for flxing the clato of Eostar, !,n our om
calendar.
(4) f,eeth, Arietarchue, p.299. Genl^rous O/OO-S6.


