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" . Findings in the ‘shipwreck (Statuettes and welghts)’ combined with ancient texts,

The Antikythera Mechanism is the oldest known scientific
instrument,sthe frrst computer and.mechaqical Cosmos,
a clockwork Universe. X ‘3
It was built by Greek scientists; probabl betwe@ 150 and 100 BC .
demonstrated by analysis based on the eclrpses that appear on the di 7 2o “ ¥ .
“ oldest instrument, all astronomical data that it displays was baséd-on measurements . . . P th 3
made in Syracuse at the time’ of Archrmedes amd {ater. It turns out therefore that " ' “3 » "
Ar'c'hlmedes who is known to have constructed two similar mechancms was not R BE% .
only-a great matifematician, physmrst and astronomer but was probably tl% ) e -
Aforefathero of “the Mechapi sm. :
The mechanlsm IS a relatrvely complex analogue angl digital computer which operat.es ' .
with carefully designed .and.manufactured gears with small teeth. The gears perform L .
3 approprrate mathematical operations as;hey turn around various axes which turn:
+ other gears.and drive shafts and p#inters.showing the po*of the Sun; Mq

and possibly the planets on varigus circular and spiral s&

This was thefirst meﬁtamcal Cosmos, the first planetariu .-

“Iael us-to the hypothesis that perhaps thé mechanism was an astronomical clock, 3 " &’ ¢

moving with weights (like qCuCkOO clock) and a float, and might' have imctloned ¢ e ;

.. automatically, as We read in-ancient books that describe the clock of Archlmedes

“ and other medieval.clocks. . ¥ = . v :
The-motion of the Mdon is of particulagimpqrtance because it ievery realistic. i - = o8
ol =L foIIowS K.e p:l. e secopd* " to'a.'good approxi mati on. T&h
the motion of the Moon around the Eafth, as modelled by the mechanlsm o - . 220 ’ 2y .
obeyed:- | thre’e o f Kepleros Iaws. 3
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C, ) .
Planets - .
It is very likely that the mechénlsm was a planetarium (an Orrery)
showing the posmop§ of the planets: the first mechanical Cosmos. .
_The indicators of the planets on the mechanism have not beep foynd .
yet, but in the manual of the instrument weyread the names of"all the . .
planets known at the timet = 7\ -4
Mercury: A Az ¢ Berrfies], f o 4 ‘ . .
Venus: | OUGABptg¢E [Aphrodit e]- and its otther name -
+ 0 ¢ E 0 B A EPhosfihoros], > - . o VTN ) >
Mars: | AK o Bris][and its other name™s 3 A B A 2. X3 IB/Ey)e(ltos . ) . oS -
Jupiter: CAK3E J[Zeus} and its other names @tBE [Pi%s] ,and
0 ) &UB? ¥ Brigethontos] 5 . . . <50
S'aturn:']’/\B?BJ [Kr.onos]'and'its ot her name - . . y .
0] £?B? gMdenoptos]. « : . T . -
In the manual there are numerous references to the motions of the planets, especially the term = 2 ’ » s . % L - ®
fistationa r.y po i stirigmins]. [SEtprark hoingiBtHE changing of direction of a . L 4 - - 7
pl.anetdés motion ags seen from Earth, *due ‘to t%he motion of both the .I anet and the Earth around the
Sun with dlﬁerent velocities. . . > » i o e
The study of & peculiar gear located |n5|de a.hollow gear, forces us to believe that itis a#netary
gear (Moussas, 2006, 2011, 2012). The inner gear is slightly smaller than the outer hellows “gear .' . .
* (by 5%) and it can go around tangentially to the outer ring, making a hypocycloidal motion. The. . . >
inner gear has ‘a smallerkidney- shaped component with'a coiled spring around it. If one pulls'the
. sprlng then the kidney-shaped componem turns the gear an.eeps it @ngentlal to the outer hollow
' gear. The gear moves*at 3, variable speed as the spring.moves at*a constant sped, always keeping
+ the gear tangent to the outer gear which is ‘the containersof the system. If a pointer is attached m
the cover of the aimostseircular cons’tr::ldn the pointer makes an.eplcycllcal motion, following
the anicient Greek theory for planetal otion which is‘the addition of two Q,lrcular motions. This,
* “*in modern mathematics, is tlose t6 what we call'a Fourier séties withetwo sine and two%osine - . .
)3 Rerms Thls system of gears produces the epicyclical mation of planets which was believed bfthe e
twonomers of theys,time and even |long after Kepler os "faws
Calculatlons suggest that the system of two gearg gaye the position of Saturn. The radius of the inner - .
gear corresponds to the nce betwéen theglanet and the Sun and 15 measured in units of the _‘ .,
gap between the inner gear andsthe outer*ane. ThlS corresponds almost exactly to 10 AU, which is- » = i >
the distance between Saturn and the S&n (}AU is the di‘sta%etween the Earth and the Sun dnd is ¢ :
* called’Astronomical Unit), *
One might Be surprised that the anmqn Greeks could measure the distances of the planets from the A
Earth. Efatosthenes is well known for measuring the radius of thi but jt is not well known.that ®
he measured almost exactly the distance from Earth to the Sun, % 1011m. Unfortunately we & . -~ g
* do not know the method Eratosthenes used to measure the distan the Sun, although it seems . ‘ . ' . . .
" that itis based,on some exact tnangulatlon of solar eclrpse observations from two different places . ’ . oy
on Earth. e’ . . .. ° 2" .

-
-
. . - ' .
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. From Tony Freeth and Alexander Jones, Reading.of th text malhly from The Codmos inthe * 2

* mechanism and in many ancient texts. . R e -9 - . . : .

- G -
“Planets -, s 5 i
. M C » .
It some exact trranﬁulatron.of solar ecllpse obse[vatmns from tvm dlfferént pIa.ces
.on Earth. . . O
Itis very interesting that.the ancient Greeks frgm the time of Pythagoras .;elate the dlstances of |
" planets from the Sun to musical notes. This is a practlce follpwed not o y the ancient Greeks»
by Kepler and, evenmally, 0% the Titius- Bode law, which expresses tm sic of the Cosmos. *

Venus in front of the: solar disc, prébably by pro;ectlpn of the solar disc in a dark room. De utllltate I g
mathematicaeb 'y “Th.qon of -STrhgomstmyrna}rphrlososphl Plaionici exposrtro‘rernfm = =
‘mathematlcarum ad legendum Platonem utllrumo

A. .wthe Earth is standing and Wwe hear he not.s of t
planets,the Moon and the Sun] all moving around the Earth and a lyra’ with eight chords in full e

harmony. -And_the math-ematrcrans.kqow the order. of the ’
n.0 8 3 zaaaaqu:quudf]ooeaasg’u U B «» o2UstGW | Us LB .

U lg"saUsvestUsY Ya dg l:i;U:x all =i 0Us9 rsU‘seg Y .

eUYGO; delizs” U usgeuvrscdus (UNV] usgsuvs'a‘y 8 9 gt b et e
.eUdde l.LUdﬂQ?‘esUsasaUs?eysxe 4 a -

Names of the. Planets in the manual of the Ivrechanlsrp f _. s ~ '

, Here are the planets ‘mentioned i in the manual: - .

"UABK} B 13¢BJ i?7qzB?EB?: tehé" p0|nte'r
. UANAE q? g KD Aj‘BzA?¢1(Zq’P¢ carries,.
§BE ¢B phept | IEBJ uAABmeAm&spheremqteamasB?
[thepornter’ of a planet} ! - £ o s o *
UANBot ¢ ucq‘EeﬁLBABJ_. . .
qQEUBABJ HA/\maJriAg/bmenue -

’H-_ Ar-_¢,t-j'/\3EBJ? EG]'!:A{-_B’P qQE: %'t 't he® p o, ntgr t.h
I bW JIUAA K "¢B? ¢sgrlsaB,’andAu5\¢ﬂ1@Sum’théregsEhE|rcle
B3 | NK rz UJABA?¢B€ ¢B ' A et UBK&@QM&@B‘eumésﬂ&'rb Eur EALB?

« uthat carries® e .
oy AUB’)¢BE N3 cptj UBAA 3 B.z%oquhr;ththeIlﬁlersphemﬂrﬁ@ames . ™
TAB?E3 0] £t7BP?¢BE TITSBE i f S&tuim ahd/the Bt sphere
) A)] mKA.¢gB3 JBEm@(GtocIisMbsﬁEa - ay~

Antrkythera Mechamsm (http: /ldlib.nyu.edu/awdl/iSaw/isa ers/4/). The translationis  *° v
" by X. Moussas.-It is |nterest|ng to rlote that in the shipwreck, the archaeologlsts discqvered several A
little sphéres made*of Seml precious stones, like tfe ones mentioned both in the manual of the.

a S " : Rk c,ﬂayrrght XMo.ussas 2017 e . s SR '



". Possible functions of the InStrument © e L v

... astar,'the Sun, the.MBon, a planet and hence.even the geographic.  * -

« What is the mechanism? Which functions does it have? * ’ e -, % . b s
The Antikythera-Mechanism is ‘one of the most importdnt ; » ; . R )
archaeologlea{ findings.-It proves that the 'anC|ent Greeks had *
developed advanced mathematics,*astronemy, englneerlng and
metallurgy technology, whichr for some s total[anexpected as. =
_ if those that created the Parthenon:(with excellent'anti-seismic
propertles) d|d it without the necessary-tec-hnology . v,
The Antlkythera NMechanism is a product of advanced knowledge

of Astronomy;” Mathematics and Technology that could have only =~ *

been created as a result of and an,epitome of the Greek Pythagbrean
Phllosophy ‘It has its roots in lonia, Magna GraeC|a (Southern Italy), -

Athens, Syracuse and Alexandria. - i * .

It can bé used for pbservations. Based @n the fragmentary nual o:f _
the’ instrument.we can claim that.it could ‘have been used sure Y e
-angular dtsta,nce bet\maen two asdtronomical objects, the of <

@tltude using-tables. Perhaps the use of tables gave this instrument -
-Ft's name, ™ Whi ¢h i.n pirax), twhlohfmeansyablwars. Bt 2 )2

bt ?) Tt cﬁinaqﬂlonlwhlch means that it Was the flrst TABLET' .- ¢, d ' <

“ltis anAstronomlcaI computer. * . . R ' / 3 :
It could: : d - ~ oS - ° X

A give t«he positi“s of the .Sun and gthe Mo®n;

‘A-~giwve the phases,tof the Moon: « 4 iy
A predictsdunar,.and - *sSol ar.” ecdli pse-s: . e 4 '

o,:CBoyri.ght: X.Mouesas~2017 I -



Surprisingly enough it gives the position of the Mc!n calcuT ed usmg . L -

a s u'b.s.t i t ut2ed Iaw(vanb(b@rspe@rofdhe Mo erat . R ! '
perlgee, ~s|oW‘er at_.apogee d pOssibly *all threwe
It is a Calendar mechanism: It has man,calendars inClud . - . £ "o

Olymplad calendar to deflne the dates of festivities.
Possrbly It. gave the posmons of the planets and was a planetwium,
the first mechanlcal Cosmos .

. ® ’ ® ' -
It is"a I\/Ieteorologlcal and cllmatologlcal ln§rument Predlctlon of
" weather was one of its main useful functlons 7

. . Itcan.be used to.rmpress frlend_s and enemres{’overnor o] Kr@
It can be used ate School(University) as a dem ration device.

Jlt.canbe used to measure Geographlc latitude. It can even be

used to mgasure | differences in geographtc longitude, us1ngthe

predicted and actual Moon'position fortwo given Pplagces, enabllng

the calculation of Tohgitude dference between the two'places. & +

It could have beén used for na‘tlon on sea-or Iand-to know your

- position on.Earth. : (g 5

It could have.been used for Cartography 0ts RN

O iohE X MoLssaS 01l a5 T—



- ‘ * o
Perhaps it was an astr

as we read many ancrent texts -
" descrrbrng this kind-of instrument. =~ - e . i -
A'prototype of thisinstrument wae made by Archlmedes

The instrument is-based on measurements.of the great

. mathematician and engrneer Archlmedes and his students.
- at Syracuse PosSrny this pagiieular mszMnt ‘was made by -
. Hipparchu$, asit.had been c structed ! after the death of
“Archimedes, and it was found in a §h|pwreck that was full of

mlc‘al C|OCk

Greek treasures probabty war-oot, on IS way from Greece to i

N . 238 . o e ,. -
: ; C.owright: X.:Moussas 2017 -



Why bother with ecllpses’? T A
Humans: like stabﬂlty apd arg afrald of. c]"‘ smce )

- *birth..The Sun and the: Moon are very-important for + ; . 7

their. lives: They are scared-of their dlsappearance '
even if it is for a short while.’In all’ nations etlipses .© «

are considered to be bad. omeps. They are PR, :

. mentioned in-many ancient books Homer,the Blble IR

- ‘and in many historical. scripts. S .. -

_* The course @f history at cruc:|a| m _hts ha's be 1 S

,mfluenced by eclipses. . g o) R
If we cam predi¢t an eclipse we have power which

* can.be used-for goosl or bad. For these reasgns the

: Mechanism gave pre('mns of many’ astronomacai » .
phenomena Jncludlng the ecllpses RERS:

' ‘Co;ﬁmght X Moussas 201N






-The mechamsm of the Sun

The Mechanlsm of the Sun is the main and Iargest gear of the
mechanist: It gives the’ position, of;he Sun in the sky with a pointer,
which shows the positioh in twd concentric'circular scales. The
inner one with the ecliptic, which has tHe name&)f the Zodiacs, is
~ divided info.360 degrees and has an’ outer ring dial;-a concentrie .

scale divided into, 365 days and in"12 civic: months with the Egyptian_ -
names then adopted by the Greeks. The names were feplaced with : o
todayods *Roman names centutles atler.. e 4!

The pointer of the Sun was a golden little sphere as we read in the : ,
manual | AFEBI? EO| tlsphBre), Thegmonthdefn | i t t.}e®

the solar calendar that the Greeks used at the time are the . ’ 3 : :
* Egyptian ones of the Sothic year: c o Tealaa s e i o
., UBUThothG ) qaRhaophi = = - . a8 - ISR
o J U3 Athyr} B t | Ghoiak . : e O 85 R . &
#3 dBvizoAj Adgenir T e
“o 0 zA? qFEhamenothUJ /\z‘B& BHarmouthi :
'-HJ i’ q Pachon Y 3, ?Rayni = 3 &< :
AHAtEpﬂpmzAEB/\Mesore PRTL . R
_ The zodiac inner ring was d|V|ded into 860 degree.s and itwas a'map '
* of the sky with-the most 1mportant.ars not only of the ecllptlc . .
What We discovered #s the existence e 36 bright stars, . e >
the decans, apprb>’<imately_one,every“jegrees in the sky . . : . T \
7 - )

Gof¥right: X Moussas 2017# . -
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“ the Moon

structior™®y"Mr Dionysios Kriaris
Coﬁyriéhtz X.Moussas 2017



Antﬁikyt:he‘ra-Mechan"is'.m' ¢ | -

- ~Itis the oldest known ™
‘computer and-mechanical®

.f “The Mechanism Is the b st

‘.

an‘ancient Greek artifact
~ of.the 2nd centuryBC, ..

"Cosmos.. .*

- exaMiple.of Gregk ™ -
. ‘technalogy * 7 -

. Copyrlght:.X:Mous§as 2017. 8 X
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. The motion of the Moon over a mo

-
.

The mechanlsm of th oon o -,:;'

The pointer of the Moen was probablyali \/er sphere,; we read :
im. the manual [J/\u.}]/\B&s’phetE EAEB? (s
-t gave the posmon of the Moon:around the Earth on the ecliptic ’

. dunng the month in apprOX|mater 29.5 days®of the synodnc month. A
1t ‘al'so gav.e L h*e phase-.of t he Moon ( k
Moono) : i . e« When. .we have: a N.e w Moon,'
is calculatedgoliowing, to a
very,good.appro- rheav.t Thea thee[j\/Iomros
requires-tRe: calculation of the so-called anomaly of .'e Moon: This
* is done.in the. mechanlsm with an mgemous way uslng four gears
CE i) 50‘teeth and with slightly dlfferent radii). Two of the gears.
are off-centred wﬂl’respect to one another. Thére is also a system of
~apin- |n-a~slot whlch-.rmlts one gear ‘to drive thesother with a varied

I . speed during a month faster at pengee and slower at apogee

. Cﬂpyrlght X Maussas 2017



