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Metonic Cycle:
19 years = 235 synodic months:

thus 19 years = 235+ 19 = 254 tropical months.

Kallippic Cycle:

76 years = 940 synodic months [= 27759 days].
[1 year = 365% days|
synodic month: mean time from one New Moon 1o the next, or for its circuit of the

Zodiac relative to the Sun.

tropical month: mean time for each circuit of the Moon relative to an equinoctial
or solsfitial point.



O KvkAiog tov Métwva:
19 €11 = 235 cuvodLKol UveS

ETOMEVDS, 19 €11 = 235 + 19 = 254 TpOrTLkOl U1 VES,.

O Kvkhog tov KahlAizTTow:
76 £11 = 940 ovvodikol puveg [= 27759 uépeg].

|1 étog= 365% pépeg]

OLVOOLKOC IVaE:
1 uéom TEPLOOOC OO it vE oeAvn HeEPL TV eTOUEVT), T} TEPLOTPODN
tov QeyyupLov TEPi 1oV Cwoldkd KUKAO OF OYE0T e TOV 1jALO.

TPOTUKOG UVILC:
1 LEaT) mEPLOOOC TNE MEPLOTPOGNE TOU DeyyUpLoT mepi Tov Cwduukd KIKAO
and N pla toopeplia 1) Eva AOCTACLO OTNV (dLL OTLYY.



“Saros” Cycle:
223 synodic months
= 239 anomalistic months

= 242 draconitic months)
= 6585’ days

Exeligmos Cycle:
669 synodic months
= 19756 days

synodic month: mean time from one New Moon to the next, or for its circuit of the
Zodiac relative to the Sun.

anomalistic month:  time for the Moon's circuit relative to Perigee (point of greatest
angular velocity) or Apogee (points of least angular velocity).



Kukhog Tov "Zapog™:
223 guvodLKOL jVES
= 239 avOUOALUKOL [LTjVES
242 SPUKWVLKOL UTIVES
= 65855 Hépeg

EzehLynos:
669 GUVOALKOL UVES
= 19756 pépeg

O1VOALKOG IIvag:
n péon repiodog amo pla véa osAfvny peEpl v eopevy). 1 TEPLOTPOPT
Tov deyydpLol mepi Tov Cwdlukd KUKAO 0f OY£0) g TOV TALO.

UVOUUALOKOL, PMjvUg:
1 EPlodog TN TEPLOTPOPNS ToV deyyupLot epl Tov CmdLakd KKAo
ot ayéon pe 1 10 [Meplyeto (OTLYMY TS REVIOTNG TUXMTINTAUC) I TO ATTOYELO
( oTLYUN) TNC EAGYLOTNS TAXVTNTAC).

OPUKWVEKOS VUG
N EPLodoC TNC MEPLOTPOPTE TOL PeyyupLol Tepi Tov [wdLukd KUKAO
GG eKATEPO TwV HVO KOUPLKWV (OTLYUES TTOV i} TPOYLE ToU deyyaprot
mepvel TV eKAELTTTLEY) OTNV 1O OTLYY.
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Gear Trains to Back Dials

The pointers on the back dials are driven by gears from wheel B2.
One revolution of B2 represents one year.

Upper back dial.

: . . } . 235
The pointer makes one turn in 47 synodic months, 5 turns i ey =19 years.

Therefore the required velocity ratio 1s 5: 19.

32?{2}: 53 5x3 64 S'i |5
il
19x2 32x3 53 33 96 5'%

Gear train:
Lower back dial.

: . : ) 19
The pointer makes four turns in 223 synodic months, 4 turns in 223 x 575 Years.

:
Therefore the required velocity ratio i1s 4 : 223 x 12 ix 235 A4x47x5 ,
235 223 19 19223

32«2 53 3x9 4147 5x6 64 5'1 27 IS_S 30

—— - —_— x —_— _—

19x3  32%3 223 S3 9x6 38796 223 53 54

Gear train:



I'oavaCia yra Tovg OnileBiovg Alokovug

O delkreg otovg omlotBoreg dlukorg kivoltvial amd tov Tpoyo B2.
Miu meprotpod Touv TpdYoV B2 avamaplotd éva £ToC.

AvVOTEPOS ALOKOC

, : , . ., . 235 ,
O delkTng TEPLOTPEPETUL pia Ppopd kdBe 47 ovvoodlkorc unves, 5 QopEg o e 19 £11.

Emopévwg, 1 amaltovpevn avahoyio tayvinrag eiven 5: 19,

32x2 53 5x3 64 53 IS

Y ¥ P— = —

19x2 32x3 53 ?8 9:3 53

ZELPA YpUvVaILWV:
Kabmhrepog Alokog

O oeitng mepLoTpépeTal 4 Popeg kb 223 orvodlkos uNveg, 5 Gopec oF 223 x ;}I?ﬁ £11).

Emopévag, n amaitotpevy avahoyia tayvntag eivar 4 :223 x—lg— -4 E L AxATxs .

235 223 19 19x223

32x2 53 13\9 4x47 35x6 64 53 27 188 30

. R x = e 3 X e Y i Y e

19x2 12\:1 2?? 53 9x6 38 96 223 S3 54

Zelpd ypuvaliwv:
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The Device for the Lunar Theory

One revolution of wheel B2 represented one year. The designer required a gear train leading from B2

to the platform E3, which would drive the platform at the rate at which the Moon’s Apogee rotates in the Zodiac.

|

From the Saros period-relation, 239 anomalistic months = 223 synodic months,
and from the Metonic period-relation, 235 synodic months = 254 tropical months.

Therefore 235 < 239 anomalistic months = 254 = 223 tropical months;
that 15, 56165 anomalistic months = 56642  tropical months.

[t follows that in 56642 tropical months the Apogee rotates 56642 — 56165 ~ 477 times.
From the Metonic period-relation, 56642 [ 254 « 223] tropical months == 19 ~ 223 years.

) ) - . 477 53x9
Therefore the required velocity ratio for the train 1s ———--— = —-
19x 223 19x223

The designer needed a four-axis, three-pair train to obtain rotation in the correct sensc,
therefore he expanded the velocity ratio like this:

53 9x3 64 53 27
. % =

. — — X ——
2 32x3 223 38 96 223

53x9 32
19x223 19 x

... and bhe chose the numbers of teeth in the wheels accordingly:

B2 - 64 L1 -38 [.2-53 M1 - 96 M3 - 27 E3 -223



H Kataokev 1iig Oewpilag tov @eyyapLon

Mia meprotpodii tor 1pdyor B2 avamepiotd éva é1oc. O oxedlaotic xpealotav pia ofipd ypavaluny
amd B2 oto dloko E3 yua va eprotpé el 1o dloko pe 10 prpd meplotpo@ric tor ATOyelor Tor Peyyapton.

ATO TOV KUKAO TOV “2dpoc”, 239 avwpahtakol piveg = 223 o1vooLKol pijveg,

KaL amd 1oV KiKho tor Métwva, 235 ovvodikol wijveg = 254 Tpomiukol pijvec.

Emouévag, 235 » 239 uvepailakol ujvec = 254 « 223 tpomkoi prvec.

O mohAamAQAOLUONOL: 56165 ovopciiakol prjveqg = 56642 Ttpomkol pijvec.
3 Katd gvwénsiwe, o 56642 100mLeoors Pves 10 ATOVEL0 TEQLOTREPETAUL (56642 ~ 56165 =] 477 dopéc.
4 ALLG, ard Métwva, 56642 Tpomikol prveg [= 254 = 223 tpomkol pijvec] = 19 - 223 €.
5 Emouéves. 1) amattotpevy avaioyla Tayvmntug eival 77 23x9
S WV | | A F T L — — - e 2

HEVOS. T HEVT YL TEXTTTES 19x 223 19 % 223

6 O oyedoTNS ¥PEWCOTUV Pt oeLpd oo TEooupsL dEoveg kot Tpla Jevyoilpua ypavalia, yud va

TETUYEL TV OwOTY Gopd meprotpodnc. Emopdviwg enérerve Tv avarioyia katd tov akérovBo Tpomo:

53x9 32x2 53 9x3 64 53 27
S —— & R x - x.. - - —
19223 19x2 32x3 223

_X 2 x
38 96 223
7 ... KoL OwdheEe youvalia e o axohorbo voluepa SoVILWV:

B2 - 64 L1 - 38 L2353 MI - 96 M3 - 27 E3 -223





































































