
Antikythera Mechanism,  
the oldest known computer: 

How humans created the first clockwork Cosmos 
 

Xenophon Moussas 
xmoussas@phys.uoa.gr 

 

For the visitors from the Georgia State University  
Department of Early Childhood & Elementary Education  

College of Education and Human Development  
 

November 23, 2017, 10:00  

                                                                                   
Εθνικό   και   Καποδιστριακό  
Πανεπιστήμιο Αθηνών 
National and Kapodistrian  
University of Athens                                         

 
 

1 
Copyright: X.Moussas 2017 

mailto:xmoussas@phys.uoa.gr
https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZgbSiytLXAhVJaFAKHZcuCToQjRwIBw&url=http://www.gsu.edu/&psig=AOvVaw1qpx2MCog_NgYIDo7-LN8w&ust=1511453787279546


Copyright: X.Moussas 2017 2 



Ευχαριστίες, Thanks 
I would like to express thnks to: 
The Technical Chamber of Greece and especially the Library for organizng the exhibition and the talk, Ms Lina Metinidou 
and the staff. 
  

I would like to express my very great appreciation to the members of our team: Prof. John H 
Seiradakis, Prof. M. Edmunds, Dr Tony Freeth, Mr Yanis Bitsakis, Dr Helen Magkou, Mrs 
Mary Zafeiropoulou, Dr Roger Hadland and his team X-tek Systems, now at Nikon 
Metrologies, Dr Tom Malzbender and HP and his team, Dr Agamemnon Tselikas, Dr Andrew 
Ramsey and  
 

Mr Dionysis Kriaris for the bronze and other models of the Mechanism he provides to us for 
all our exhibitions around the world and in Greece, Dr Charis Kritzas, Prof Manos 
Roumeliotis (for the simulation), Mr Nikos Giannopoulos (for the film), Mrs Amalia Porligi (for 
the simulation),  Mr Costas Xenikakis (for some photos). 
 

I would like to express my gratitude to all our Technical Collaborators, especially of X-Tek 
Systems, Roger Hadland, Dr David Bate, Andrew Ramsay, Dr Martin Allen, Alan Crawley, 
Peter Hockley, of Hewlett-Packard Dr Tom Malzbender, Mr Dan Gelb, Mr Bill Ambrisco, 
Images First, Stephanie Ng, Stephen Macmillan, 
Volume Graphics, Mr Christof Reinhart. 
 

I would like to express my very great appreciation for valuable and constructive discussions 
and suggestions to Dr Charis Kritzas, Prof. M. Papathanassiou, Dr Flora Vafea and  Mr 
Panos Papaspirou, Mr Costas Xenikakis for the photograph of the Mechanism, Mrs Liza 
Mandaliou-Stadiati for discussions about her grandfather, the diver, and his photograph, the 
painter Mrs Evi Sarantea, Mr Theodoros Theodorides. Copyright: X.Moussas 2017 3 



Copyright: X.Moussas 2017 
4 

The Antikythera Mechanism is the oldest known scientific 

instrument, the first computer and mechanical Cosmos, 

a clockwork Universe. 

It was built by Greek scientists, probably between 150 and 100 BC and, as 

demonstrated by analysis based on the eclipses that appear on the dial of this 

oldest instrument, all astronomical data that it displays was based on measurements 

made in Syracuse at the time of Archimedes and later. It turns out therefore that 

Archimedes, who is known to have constructed two similar mechanisms, was not 

only a great mathematician, physicist and astronomer but was probably the 

“forefather” of the Mechanism. 

The mechanism is a relatively complex analogue and digital computer which operates 

with carefully designed and manufactured gears with small teeth. The gears perform 

appropriate mathematical operations as they turn around various axes which turn 

other gears and drive shafts and pointers showing the positions of the Sun, Moon 

and possibly the planets on various circular and spiral scales. 

This was the first mechanical Cosmos, the first planetarium. 

Findings in the shipwreck (statuettes and weights) combined with ancient texts, 

lead us to the hypothesis that perhaps the mechanism was an astronomical clock, 

moving with weights (like a cuckoo clock) and a float, and might have functioned 

automatically, as we read in ancient books that describe the clock of Archimedes 

and other medieval clocks. 

The motion of the Moon is of particular importance because it is very realistic. 

It follows Kepler’s second law, to a good approximation. There are indications that 

the motion of the Moon around the Earth, as modelled by the mechanism, 

obeyed all three of Kepler’s laws. 
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It is very likely that the mechanism was a planetarium (an Orrery) 

showing the positions of the planets: the first mechanical Cosmos. 

The indicators of the planets on the mechanism have not been found 

yet, but in the manual of the instrument we read the names of all the 

planets known at the time: 

Mercury: ΕΡΜΗΣ [Hermes], 

Venus: ΑΦΡΟΔΙΤΗΣ [Aphrodite] and its other name 

ΦΩΣΦΟΡΟΥ [Phosphoros], 

Mars: ΑΡΕΩΣ [Aris] and its other name ΠΥΡΟΕΝΤΟΣ [Pyrhoentos], 

Jupiter: ΖΕΥΣ [Zeus] and its other names ΔΙΟΣ [Dios] and 

ΦΑΕΘΟΝΤΟΣ [Phaethontos] 

Saturn: ΚΡΟΝΟΥ [Kronos] and its other name 

ΦΑΙΝΟΝΤΟΣ [Phaenontos]. 

In the manual there are numerous references to the motions of the planets, especially the term 

“stationary point” [ΣΤΗΡΙΓΜΟΣ, stirigmos]. Stationary point is the changing of direction of a 

planet’s motion as seen from Earth, due to the motion of both the planet and the Earth around the 

Sun with different velocities. 

The study of a peculiar gear, located inside a hollow gear, forces us to believe that it is a planetary 

gear (Moussas, 2006, 2011, 2012). The inner gear is slightly smaller than the outer hollow gear 

(by 5%) and it can go around tangentially to the outer ring, making a hypocycloidal motion. The 

inner gear has a smaller kidney-shaped component with a coiled spring around it. If one pulls the 

spring then the kidney-shaped component turns the gear and keeps it tangential to the outer hollow 

gear. The gear moves at a variable speed as the spring moves at a constant sped, always keeping 

the gear tangent to the outer gear which is the container of the system. If a pointer is attached to 

the cover of the almost circular construction, the pointer makes an epicyclical motion, following 

the ancient Greek theory for planetary motion which is the addition of two circular motions. This, 

in modern mathematics, is close to what we call a Fourier series with two sine and two cosine 

terms. This system of gears produces the epicyclical motion of planets which was believed by the 

astronomers of the time and even long after Kepler’s laws for elliptical orbits were established. 

Calculations suggest that the system of two gears gave the position of Saturn. The radius of the inner 

gear corresponds to the distance between the planet and the Sun and is measured in units of the 

gap between the inner gear and the outer one. This corresponds almost exactly to 10 AU, which is 

the distance between Saturn and the Sun (1AU is the distance between the Earth and the Sun and is 

called Astronomical Unit). 

One might be surprised that the ancient Greeks could measure the distances of the planets from the 

Earth. Eratosthenes is well known for measuring the radius of the Earth, but it is not well known that 

he measured almost exactly the distance from Earth to the Sun, as 1.5 x 1011m. Unfortunately we 

do not know the method Eratosthenes used to measure the distance to the Sun, although it seems 

that it is based on some exact triangulation of solar eclipse observations from two different places 

on Earth. 

Planets 
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It some exact triangulation of solar eclipse observations from two different places 

on Earth. 

It is very interesting that the ancient Greeks, from the time of Pythagoras, relate the distances of the 

planets from the Sun to musical notes. This is a practice followed not only by the ancient Greeks, but 

by Kepler and, eventually, by the Titius-Bode law, which expresses the music of the Cosmos. 

The music of the spheres is nicely described by Theon of Smyrna, who first observed the passage of 

Venus in front of the solar disc, probably by projection of the solar disc in a dark room. De utilitate 

mathematicae by Theon of Smyrna, Ionia, “Theonis Smyrnaei philosophi Platonici expositio rerum 

mathematicarum ad legendum Platonem utilium” 

“...the Earth is standing and we hear the notes of the stars, and of the seven planets [the five known 

planets, the Moon and the Sun], all moving around the Earth, and a lyra with eight chords in full 

harmony. And the mathematicians know the order of the planets [based on the harmony]” 

“... τὴν μὲν γῆν ἐᾶν ἀκίνητον, ἐν ηʹ δὲ φθόγγοις ποιεῖ ὑπὸ τὴν τῶν ἀπλανῶν σφαῖραν 

τὰς τῶν πλανωμένων ἑπτά, πάσας κινῶν περὶ τὴν γῆν καὶ τὴν λύραν ποιούμενος 

ὀκτάχορδον ἐν τῇ διὰ πασῶν συμφωνίᾳ ἐν τῇ διὰ πασῶν συμφωνίᾳ. οἱ μέντοι 

μαθηματικοὶ τὴν τάξιν τῶν πλανωμένων...” 

Names of the Planets in the manual of the Mechanism 

Here are the planets mentioned in the manual: 

ΠΡΟΕΧΟΝ ΑΥΤΟΥ ΓΝΩΜΟΝΙΟΝ: the pointer that protrudes from it 

ΦΕΡΕΙ ΩΝ Η ΜΕΝ ΕΧΟΜΕΝΗ ΖΩΝΗ: carries, the rind [or circle] that holds [or carries][the planet] 

ΤΟΣ ΤΟ ΔΕ ΔΙ ΑΥΤΟΥ ΦΕΡΟΜΕΝΟΝ ΣΦΑΙΡΙΟΝ: the little sphere that carries 

[the pointer of a planet] 

ΤΗΣ ΑΦΡΟΔΙΤΗΣ ΦΩΣΦΟΡΟΥ: of Venus 

ΤΟΥ ΦΩΣΦΟΡΟΥ ΠΕΡΙΦΕΡΕΙΑΝ: the ring of Venus 

ΓΝΩΜΟΝΙ ΚΕΙΤΑΙ ΧΡΥΣΟΥΝ ΣΦΑΙΡΙΟΝ ΩΣ: at the pointer there is a little golden sphere as 

ΗΛΙΟΥ ΑΚΤΙΝΑ ΥΠΕΡ ΔΕ ΤΟΝ ΗΛΙΟΝ ΕΣΤΙΝ ΚΥΚΛΟΣ: sunray, and above the Sun there is a circle 

ΤΟΥ ΑΡΕΩΣ ΠΥΡΟΕΝΤΟΣ ΤΟ ΔΕ ΔΙΑΠΟΕΥΟΜΕΝΟ ΑΥΤΟΥ ΣΦΑΙΡΙΟΝ: of Mars the little sphere 

that carries 

ΦΑΕΘΟΝΤΟΣ ΤΟ ΔΙΑΠΟΡΕΥΟΜΕΝΟ ΑΥΤΟΥ ΣΦΑΙΡΙΟΝ: of Jupiter the little sphere that carries 

ΚΡΟΝΟΥ ΦΑΙΝΟΝΤΟΣ ΚΥΚΛΟΣ ΤΟ ΔΕ ΣΦΑΙΡΙΟΝ: the circle of Saturn and the little sphere 

ΠΑΡΑ ΔΕ ΤΟΥ ΚΟΣΜΟΥ ΚΕΙΤΑΙ: next to cosmos [Earth] lies 

From Tony Freeth and Alexander Jones, Reading of the ancient text mainly from The Cosmos in the 

Antikythera Mechanism (http://dlib.nyu.edu/awdl/isaw/isaw-papers/4/). The translation is 

by X. Moussas. It is interesting to note that in the shipwreck, the archaeologists discovered several 

little spheres made of semi-precious stones, like the ones mentioned both in the manual of the 

mechanism and in many ancient texts. 

Planets 
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What is the mechanism? Which functions does it have? 

The Antikythera Mechanism is one of the most important 

archaeological findings. It proves that the ancient Greeks had 

developed advanced mathematics, astronomy, engineering and 

metallurgy technology, which for some is totally unexpected, as 

if those that created the Parthenon (with excellent anti-seismic 

properties) did it without the necessary technology. 

The Antikythera Mechanism 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 Pythagorean 

Philosophy. It has its roots in Ionia, Magna Graecia (Southern Italy), 

Athens, Syracuse and Alexandria. 

Possible functions of the Instrument 

It can be used for observations. Based on the fragmentary manual of 

the instrument we can claim that it could have been used to measure 

angular distance between two astronomical objects, the altitude of 

a star, the Sun, the Moon, a planet and hence even the geographic 

latitude using tables. Perhaps the use of tables gave this instrument 

its name, which in antiquity was ΠΙΝΑΞ (pinax), which means table, or 

ΠΙΝΑΚΙΔΙΟΝ (pinakidion), which means that it was the first TABLET! 

It is an Astronomical computer. 

It could: 

• give the positions of the Sun and the Moon; 

• give the phases of the Moon; 

• predict lunar and solar eclipses. 
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Surprisingly enough, it gives the position of the Moon calculated using 

a substitute of Kepler’s 2nd law (variable speed of the Moon, faster at 

perigee, slower at apogee) and possibly all three of Kepler’s laws. 

It is a Calendar mechanism. It has many calendars including an 

Olympiad calendar, to define the dates of festivities. 

 

Possibly it gave the positions of the planets and was a planetarium, 

the first mechanical Cosmos. 

 

It is a Meteorological and climatological Instrument. Prediction of 

weather was one of its main useful functions. 

 

It can be used to impress friends and enemies (of a Governor or King). 

It can be used at a School (University) as a demonstration device. 

It can be used to measure Geographic latitude. It can even be 

used to measure differences in geographic longitude, using the 

predicted and actual Moon position for two given places, enabling 

the calculation of longitude difference between the two places. 

It could have been used for navigation on sea or land to know your 

position on Earth. 

It could have been used for Cartography. 

Copyright: X.Moussas 2017 
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Perhaps it was an astronomical clock,  
as we read many ancient texts 

describing this kind of instrument. 

A prototype of this instrument was made by Archimedes. 

The instrument is based on measurements of the great 

mathematician and engineer, Archimedes, and his students 

at Syracuse. Possibly this particular instrument was made by 

Hipparchus, as it had been constructed well after the death of 

Archimedes, and it was found in a shipwreck that was full of 

Greek treasures, probably war-loot, on its way from Greece to 

Italy. 

Copyright: X.Moussas 2017 
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Why bother with eclipses? 
Humans like stability and are afraid of change, since 

birth. The Sun and the Moon are very important for 

their lives. They are scared of their disappearance, 

even if it is for a short while. In all nations eclipses 

are considered to be bad omens. They are 

mentioned in many ancient books, Homer, the Bible 

and in many historical scripts. 

The course of history at crucial moments has been 

influenced by eclipses. 

If we can predict an eclipse we have power which 

can be used for good or bad. For these reasons the 

Mechanism gave predictions of many astronomical 

phenomena, including the eclipses. 

Copyright: X.Moussas 2017 
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The mechanism,  

ΠΙΝΑΚΙΔΙΟΝ (tablet) 

Copyright: X.Moussas 2017 
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The mechanism of the Sun 
The Mechanism of the Sun is the main and largest gear of the 

mechanism. It gives the position of the Sun in the sky with a pointer, 

which shows the position in two concentric circular scales. The 

inner one with the ecliptic, which has the names of the zodiacs, is 

divided into 360 degrees and has an outer ring dial; a concentric 

scale divided into 365 days and in 12 civic months with the Egyptian 

names then adopted by the Greeks. The names were replaced with 

today’s Roman names centuries later. 

The pointer of the Sun was a golden little sphere, as we read in the 

manual ΧΡΥΣΟΥΝ ΣΦΑΙΡΙΟΝ (golden little-sphere). The months of 

the solar calendar that the Greeks used at the time are the 

Egyptian ones of the Sothic year: 

ΘΟΘ, Thoth ΦΑΩΦΙ, Phaophi 

ΑΘΥΡ, Athyr ΧΟΙΑΚ, Choiak 

ΤΥΒΙ, Tyvi ΜΕΧΕΙΡ, Mehir 

ΦΑΜΕΝΩΘ, Phamenoth ΦΑΡΜΟΥΘΙ, Pharmouthi 

ΠΑΧΩΝ, Pachon ΠΑΥΝΙ, Payni 

ΕΠΕΙΦΙ, Epiphi, ΜΕΣΟΡΗ, Mesore 

The zodiac inner ring was divided into 360 degrees and it was a map 

of the sky with the most important stars, not only of the ecliptic. 

What we discovered is the existence of the 36 bright stars, 

the decans, approximately one every ten degrees in the sky. 

Copyright: X.Moussas 2017 
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Ο δείκτης του Ηλίου  

και ο δείκτης  

της Σελήνης 

 

These are the pointers  

of the Sun and  

the Moon 

Construction by Mr Dionysios Kriaris 
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Antikythera Mechanism - 

an ancient Greek artifact 

of the 2nd century BC,  

It is the oldest known 

computer and mechanical 

Cosmos. 

The Mechanism is the best 

example of Greek 

philosophy and 

technology 
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The mechanism of the Moon 
The pointer of the Moon was probably a little silver sphere, as we read 

in the manual [ΑΡΓΥ]ΡΟΥΝ ΣΦΑΙΡΙΟΝ (silver little-sphere). 

It gave the position of the Moon around the Earth on the ecliptic 

during the month in approximately 29.5 days of the synodic month. 

It also gave the phase of the Moon (known at the time as “age of the 

Moon”), i.e. when we have a New Moon, first quarter, full Moon etc. 

The motion of the Moon over a month is calculated following, to a 

very good approximation, Kepler’s 2nd law. The motion of the Moon 

requires the calculation of the so-called anomaly of the Moon. This 

is done in the mechanism with an ingenious way using four gears 

(each with 50 teeth and with slightly different radii). Two of the gears 

are off-centred with respect to one another. There is also a system of 

a pin-in-a-slot which permits one gear to drive the other with a varied 

speed during a month, faster at perigee and slower at apogee. 



Photographs by Costas Xenikakis 

The position of the Moon and the Sun are 

shown here 
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A Rococo astronomical 

clock? 

painting by Ms Evi Sarantea 
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Η κλίμακα και οι δείκτες 

πρόβλεψης των εκλείψεων 

 

 

The mechanism predicts  

lunar and solar eclipses  

The predictions are based 

on the periodicity of 

eclipses 

(laws of physics as they 

understand them at the 

time) 

Construction by Mr Dionysios Kriaris Copyright: X.Moussas 2017 
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Greek Doric, Epirotic Calendar 

Every Greek city state, or even sometimes a small town, had its 

own calendar with variations in the names of the months. The 

calendars from all the different Greek cities are not well known. 

On the spiral scale of the 19 year Metonic period there is a 

complete Greek calendar, which is Doric, Corinthian and more 

specifically Epirotic (of Epirus, north western Greece); it was 

used by only two Greek city states – now both within Albania. 

These were the cities of Apollonia and Vouthroton. A similar 

calendar was in use in Corfu. All these cities were Corinthian 

colonies, as were many others around the Mediterranean Sea. 
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The months of this calendar are: 

• ΦΟΙΝΙΚΑΙΟΣ: Phoenikeos, Corinthian name, 

mountain in Corinth; 

• ΚΡΑΝΕΙΟΣ: Kranios, Kranion is a region in 

Corinth; 

• ΛΑΝΟΤΡΟΠΙΟΣ: Lanotropios, Heliotropios and 

Haliotropios (Doric), Heliotropion means solar 

dial, the month that the Sun changes inclination, 

possibly June; 

• ΜΑΧΑΝΕΥΣ [ΜΗΧΑΝΕΥΣ]: Machaneus, 

Contriver, the one that plans with ingenuity and 

finds new solutions referred to Zeus (Jupiter), 

ΜΑΧΑΝΕΟΣ in Corfu, name of Zeus at Argos, 

Cos and Tanagra; 

• ΔΩΔΕΚΑΤΕΥΣ: Dodekateus, ΔΥΩΔΕΚΑΤΟΣ in 

Corfu, twelfth month; 

• ΕΥΚΛΕΙΟΣ: Eukleios, glorious, splendid, referred 

to Zeus (Jupiter); 

• ΑΡΤΕΜΙΣΙΟΣ: Artemisios referred to Artemis 

(Diana), ΑΡΤΕΜΙTΙΟΣ in Corfu; 

• ΨΥΔΡΕΥΣ: Psydreus, probably “liar” month, April; 

• ΓΑΜΕΙΛΙΟΣ: Gamilios, ΓΑΜΗΛΙΩΝ, seventh 

month of the Attic year, fashionable time for 

weddings; 

• ΑΓΡΙΑΝΙΟΣ: Agrianios, the month they have 

festivities for the dead at Argos, in honour of the 

daughter of Pratos; 

• ΠΑΝΑΜΟΣ: Panamos, ΠAΝΕΜΟΣ, month at 

Argos, Epidaurus, Megara, Thespies, Corinth; 

• ΑΠΕΛΛΑΙΟΣ: Apellaios, Doric month, Delphi, 

Epidaurus, Macedonia, Ἀπελλαιών, at Tenos. 



The mechanism 

predicts lunar and 

solar eclipses  

The predictions 

are based on the 

periodicity of 

eclipses (laws of 

physics) 

Η κλίμακα και οι 

δείκτες πρόβλεψης 

των εκλείψεων 
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Construction by Mr Dionysios Kriaris 
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Construction by Mr Dionysios Kriaris 

It works with gears that perform the 

appropriate mathematical operations. The 

software,  

the program, is written with gears 
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Αποτελεί την επιτομή της φιλοσοφίας, διότι για να φτιάξεις ένα μηχανικό σύμπαν, όπως ο Μηχανισμός, χρειάζεται να έχεις αφομοιώσει την Ελληνική Φιλοσοφία, την φιλοσοφία των Ιώνων φιλοσόφων, και να την έχεις κάνει πράξη. Η υπογραφή του Πυθαγόρα υπάρχει στον Μηχανισμό, όπου σε ένα από τα γρανάζια του είναι χαραγμένο το πεντάγωνο των Πυθαγορείων.  

 

• It probably had a continuous motion, 
driven by water and a system of 
weights and float in a cylindrical vessel, 
where water is added at a constant 
rate, moving the float and a system of 
chains, or strings that move the gears 
(e.g. Archimedes clock). 

 

 

• Πιθανότατα κινείται  όπως το ρολόι του 
Αρχιμήδη με σύστημα βαρών και 
αντιβάρων και ένα πλωτήρα που 
ανέρχεται σε δοχείο ύδατος που 
ανέρχεται με σταθερό ρυθμό.  

Copyright: X.Moussas 2017 
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Made of copper with tin,  
Some lead for lubrication! 
 
Made with at least thirty gears that we have 
determined the positions and the number of 
teeth, and their engagement 
Thought that moving from a crank. 
 
Κατασκευασμένος από χαλκό και κασσίτερο 
 
Φτιαγμένος με τουλάχιστον τριάντα  γρανάζια που έχουμε προσδιορίσει τις θέσεις και τον αριθμό των 
δοντιών και πώς εμπλέκονται  
 
Θεωρείται ότι κινούνταν  από μια μανιβέλα.  
 
Εγώ υποστηρίζω, με βάση τα αρχαία κείμενα, ότι κινείται συνεχώς, όπως ένα ρολόι με σύστημα βαρών 
και αντιβάρων και ενός πλωτήρα 
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The operation is based on the laws of physics, such as perceived 
at the time. 
 
With these calculate the positions of various celestial bodies. 
 
The mathematical modeling of the movement of the Sun and 
Moon, eclipses, planets and possibly converted into actual 
motion based rotation gears of different sizes and indicators, 
such as watches. 
 
These indicators give the position of celestial bodies in relation 
to the position of the stars in the sky at a given time.  
Η λειτουργία βασίζεται στους νόμους της φυσικής, όπως τους αντιλαμβάνονται εκείνη την εποχή. 
 
Με αυτούς υπολογίζουν τις θέσεις των διαφόρων ουρανίων σωμάτων. 
 
Η μαθηματική μοντελοποίηση της κίνησης  του Ήλιου και της Σελήνης, των εκλείψεων, πιθανώς και των πλανητών 
μετατρέπεται σε πραγματική κίνηση  με βάση την περιστροφή γραναζιών διαφορετικών μεγεθών και δεικτών, όπως των 
ρολογιών. 
 
Οι δείκτες δίνουν την θέση των ουρανίων σωμάτων σε σχέση με την θέση των άστρων στον ουρανό σε μια δεδομένη 
στιγμή.  
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Αστρονομία! 

Η Μουσική των Σφαιρών 

Πυθαγόρας τῶν ἀρχῶν τὰ στοιχεῖα ἀριθμοὺς καλεῖ 

Pseudo-Plutarchus, Placita 
philosophorum (874d-911c) 
Stephanus page 886, section B, line 5 
 
Περὶ κόσμου 
 
Πυθαγόρας πρῶτος ὠνόμασε τὴν τῶν 
ὅλων περιοχὴν 
κόσμον ἐκ τῆς ἐν αὐτῷ τάξεως 
 
Clemens Romanus et Clementina 
Theol., Recognitiones [Sp.] 
Book 8, chapter 15, section 1, line 1 
 
ὅτι δὲ ἐκ πλειόνων τὸν κόσμον καὶ τὴν 
ὕλην συνεστάναι  λέγουσιν οἱ πάντες 
Ἑλλήνων σοφοί, φανερόν ἐστιν· αὐτίκα 
γοῦν ὁ μὲν Πυθαγόρας τῶν ἀρχῶν τὰ 
στοιχεῖα ἀριθμοὺς καλεῖ, Στράτων 
ποιότητας, Ἀλκμαίων ἀντιθέσεις, 
Ἀναξίμανδρος ἄπειρον, Ἀναξαγόρας 
ὁμοιομερείας, Ἐπίκουρος ἀτόμους, 
Διόδωρος ἀμερῆ, Ἀσκληπιάδης ὄγκους, 
.  

Πυθαγόρας 
πίνακας Ευής Σαραντέα 



Ορφικοί Ύμνοι 
ουράνιον Νόμον, 
αστροθέτην* 

 

celestial law that puts the 

stars in their position and 
motion 
Horphic Hymnes  
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Αιτιοκρατία! 
Causality! 
Causalité! 

βλ. Μ. Παπαθανασίου, 1978, 2016 
Musee archaeologique du Piree 
Αρχαιολογικό Μουσείο Πειραιά 



Pythagoras, Plato, Aristotle, 

Democritus, Epicurus, 

Apollonius, Archimedes, 

Hipparchus, Pappus, 

Proclus are the fathers and 

grand fathers and Grand 

sons of the Mechanism 

tradition. 
 

Ο Πυθαγόρας, ο Πλάτων, ο 

Αριστοτέλης, ο Λεύκιππος και ο 

Δημόκριτος, Ο Απολλώνιος, ο 

Αρχιμήδης, ο Ίππαρχος είναι οι πατέρες 

του Μηχανισμού 
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The appropriate mathematical operations are 

performed with properly designed and 

manufactured small gears like the gears of 

clocks 
 

 

Τα γρανάζια κάνουν τις μαθηματικές πράξεις 
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The ancient  

shipwreck  

c 60 BC 
Αντικύθηρα  

Antikythera Island, Greece 
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The Antikythera Mechanism was found in a huge ancient shipwreck of the 

1st century BC.  

The ship was full with some 300 to 600 tonnes of Greek treasures.  

This ship was probably one of many thousand Roman ships full of war loot 

that the Romans took from Greece. 

Photograph 1901, Antikythera island 
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Elias Stadiatis, the sponge diver who 

discovered the shipwreck and the 

Mechanism 



 
 
 

the ship owner with the family 
c. 1900 

 
 

Ο Εφοπλιστής (εκκινητής)  
Φώτης Λενδιακός 

με την οικογένειά του 
Σύμη ~1900 
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Here we see the head of the 

Antikythera Philosopher 

which is a very impressive 

statue 

 

 



• and the Antikythera Youth, 
probably Perseus holding the 
head of Medusa (or the 
Antikythera Mechanism?)  

• or Paris offering the apple to 
Venus 
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and the Antikythera Youth, 
probably Perseus holding 
the head of Medusa (or the 
Antikythera Mechanism?) or 
Paris offering the apple to 
Venus 
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and the 
Antikythera 
Youth, probably 
Perseus holding 
the head of 
Medusa (or the 
Antikythera 
Mechanism?) or 
Paris offering 
the apple to 
Venus 



Louis XIV  

The ship had several luxurious sofas (Louis XIV like) 

They have recently discovered more 
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Several silver coins dated between 80 

and 62 BC have been discovered in 

the shipwreck  

 



precious glasswork have been found the ship, dated circa 75 BC 
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Murano?  
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precious glasswork have been found the ship, dated circa 75 BC 



 

46 

precious glasswork have been found the ship, dated circa 75 BC 



• v 

47 

precious glasswork have been found the ship, dated circa 75 BC 



48 

precious glasswork have been found the ship, dated circa 75 BC 
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Dishes for symposia, c. 75 BC 
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since 1901 the antiquities from the Antikythera shipwreck are at the  

National Archaeological Museum, Athens, Greece 
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Greek Underwater  

Antiquities 

Εphorate 

https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQ1d_u7bPWAhVE5SYKHdbcBpkQjRwIBw&url=http://www.kathimerini.gr/786691/gallery/epikairothta/ellada/nayagio-antiky8hrwn-en-anamonh-shmantikotatwn-eyrhmatwn&psig=AFQjCNE4yusyXAxFdq4gQqB5fhm0bvd31A&ust=1506000123400099


 

Copyright: X.Moussas 2017 53 

Greek  

Underwater  

Antiquities  

Εphorate 

https://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOo5uK7bPWAhXHQiYKHbYVB88QjRwIBw&url=http://www.espressonews.gr/%CF%80%CE%B5%CF%81%CE%B9%CE%B5%CF%87%CF%8C%CE%BC%CE%B5%CE%BD%CE%BF/%CE%AC%CF%81%CE%B8%CF%81%CE%BF/%CF%81%CE%B5%CF%80%CE%BF%CF%81%CF%84%CE%B1%CE%B6/132973/%CE%B7-%CE%B2%CE%BF%CF%85%CF%84%CE%B9%CE%AC-%CF%84%CE%BF%CF%85-%CE%BB%CE%B1%CF%83%CE%BA%CE%B1%CF%81%CE%AF%CE%B4%CE%B7-%CF%83%CF%84%CE%BF-%CE%BD%CE%B1%CF%85%CE%AC%CE%B3%CE%B9%CE%BF-%CF%84%CF%89%CE%BD-%CE%B1%CE%BD%CF%84%CE%B9%CE%BA%CF%85%CE%B8%CE%AE%CF%81%CF%89%CE%BD&psig=AFQjCNGU9ZIIa6EgEyZa3i5H9r-21Ox-QQ&ust=1505999916154509
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Project co-Directors  

Theotokis Theodoulou and  

 

Brendan Foley  

compare ceramic containers recovered from the Antikythera Shipwreck.  

https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp 

Credit: Brett Seymour, EUA/WHOI/ARGO  

Greek Underwater Antiquities Εphorate 

https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
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Greek Underwater Antiquities Εphorate 

 

Brendan Foley  

 

https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp 

Credit: Brett Seymour, EUA/WHOI/ARGO  

http://www.whoi.edu/
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
https://phys.org/news/2016-06-artifacts-antikythera-shipwreck.html#jCp
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Greek  

Underwater  

Antiquities  

Εphorate 
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Greek  

Underwater Antiquities Εphorate 
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Greek  

Underwater Antiquities Εphorate 



 

Copyright: X.Moussas 2017 59 

Greek  

Underwater Antiquities Εphorate 
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Greek  

Underwater Antiquities Εphorate 
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Αστρονομία 

Astronomy 

 

 

Plato from the University of 

Athens 

Plato 
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Why we have astronomy 

Plato: we become humans as we watch the sky, we wonder 

the Cosmos and in our effort to understand is we develop 

civilization and become humans 
 

Γιατί έχουμε  

αστρονομία; 

Πλάτων: γινόμαστε άνθρωποι με την αστρονομία 
 

Πλάτων:  

αστρονομία για ταξίδια, αγροτικές εργασίες 
 

Plato 



Aristotle and Astrophysics 

• The role of Aristotle to astrophysics 
is not known 

• This year 2016-7, we have the    
2400th anniversary of Aristotle and he 
describes the fall of meteorites and 
comets that enable humans to 
understand the nature of celestial 
bodies and the physics of meteorite 
motion.  
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Аристотель, Афинский Университет 

Aristotle, from the University of Athens 



Plato: we become humans as we observe 
the sky and try to understand 
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• Plato said that we become 
humans as we observe the 
sky, we admire the beauty 
of the Cosmos and in our 
effort to understand the 
Universe we develop 
civilization and we become 
humans. 



Collection of food, hunting, 
agriculture, seafaring, travelling 

 
Κυνήγι, Γεωργία, ναυσιπλοΐα, 

ταξίδια 

Copyright: X.Moussas 2017 65 



Copyright: X.Moussas 2017 66 



Copyright: X.Moussas 2017 67 



Η Ελλάδα είναι 
ναυτική χώρα 

Θάλασσα,  
ήλιος άστρα 
νησιά βουνά  

 
χρειάζεται την 

αστρονομία για 
ταξίδια (Πλάτων) 
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Το γρανάζι του Ηλίου 
 

The gear  

of the Sun 
This is the largest gear for  

the Sun, about 13 centimeters.  

As this gear turns gives motion 

to all the gears of the 

Mechanism and shows the 

position and phase of the Moon. 
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Is it an astronomical clock with continuous motion? 
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Εγχειρίδιο 

χρήσης 

user  

manual 
Like any scientific 

instrument the 

mechanism has a 

user manual, written 

on sheets of copper 
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The manual of the instrument 

CODEX ANTIKYTHEREANIS 

As with any scientific instrument or computer, the mechanism has 

a user manual, which describes the mechanical and astronomical 

aspects of the mechanism. 

The manual is written in Greek, with characters probably engraved 

between 150 to 100 BC. The writing appears on every surface available 

on the mechanism as well as on special copper sheets which are the 

covers of the instrument. The user manual provides information that is 

very practical. 

It describes the instrument and acts as a concise but detailed practical 

astronomy book. It presents the capabilities of the computer and 

the “laws of nature” the instrument’s calculations are based on, for 

example the periodicities of eclipses and the repetitions of the phases 

of the Moon over very long time periods. In the manual there are 

references to the Saros period of eclipses, which is 223 months and to 

the Meton and Callippus periods of 19 years and 76 years respectively, 

for the position and phases of the Moon in the sky. 

The text of the manual is now fragmented, but we have managed to 

read a large part of it. The text explains how to use the computer and 

how to make observations of celestial bodies. From what we read we 

understand that it gives instructions on how to open, set up and orient 

the instrument. It may also describe how to aim the instrument towards 

a celestial body using a viewfinder [ΣΤΗΜΑΤΙΑ ΠΡΟΕΤΡΗΜ[M] 

ΕΝΑ], if this extract is correct. 

There are many references to the planets and their motion in the sky, 

especially about their retrograde motion (for Mars). 



“ΚΟΣΜΟΥ” 
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COSMOS 
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Planetarium? 



Planetary gear for 
Jupiter 

engrenage planétaire 
Πλανητικό γρανάζι 
για τον πλανήτη  

Δία 

79 
copyright University of Athens 2013 



A big surprise was the 
discovery of a planetary 

gear that gives the motion 
of planet Jupiter! 

80 
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2013 
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2013 



This is the motion of 

planet Jupiter as seen 

from the Earth 

 

Epicyclical motion 
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The Greeks 

reproduce the 

motion of a planet 

by adding two 

circular motions 

simultaneously 

Fourier series? 
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Επικυκλοειδής 

κίνηση  

 
Apollonius of Perga  

262 - 190 BCE 

Encyclopaedia  

Britannica  
1771 

 
James Ferguson (1710-1776), based on similar 

diagrams by Giovanni Cassini (1625-1712) and 

Dr Roger Long (1680-1770); engraved for the 

Encyclopaedia by Andrew Bell. 



The Planets? 
87 



University of Athens 

The construction of the mechanism 

is based on the notion of causality, 

That there are laws of physics,  

That the laws of physics can be 

expressed properly using 

mathematics 

and that we can predict several 

natural phenomena like the eclipses, 

the phases of the moon using the 

laws of physics that we know. 
… 
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Π. Ρεδιάδης 

Ι. Θεοφανίδης 

D. J. de S. Price,  

Χαρ. Καράκαλος,  

M. Τ. Wright,  

A.G. Bromley,  

Eλένη Μάγκου 
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We have 

studied the 

structure 

using 

computer 

tomographi

es (CTs) 

This is the 

gear of the 

sun Copyright: X.Moussas 2017 91 



Copyright: X.Moussas 2017 92 



Copyright: X.Moussas 2017 93 



94 

Copyright: X.Moussas 2017 94 

the Mechanism has been probably 

made Between 150 and 100 BC, 

several years after the death of 

Archimedes by the Romans. 

At the time of construction the best 

Greek astronomer is Hipparchus, 

at Rhodes.  

 

We know that Hipparchus has 

constructed several instrument, so 

Hipparchus is a potential 

constructor of the mechanism. 



ΧΡΥΣΙΩ ΜΕΝ ΚΑΙ 

ΕΛΕΦΑΝΤΙΝΩ 

 Probably made with gold and 

ivory, as we read in ancient 

Greek books, like this model 

of a temple. 
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 What drives it? 
continuous motion? 

 
Κινείται συνεχώς;  

Πώς κινείται; 
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I argue, based on ancient 
texts, that the mechanism is 
constantly moving, like a 
clock with a system of 
weights and counterweights 
and a float 
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Σύμφωνα με την μελέτη μας ένας στρόφαλο ς βάζει τον 
κεντρικό τροχό του Ηλίου στην θέση του. Ο κεντρικός 
τροχός του Ηλίου κινεί όλο το σύστημα, κινεί το 
συγκρότημα οδοντωτών τροχών και τις βελόνες που 
απαιτούνται για την ανάγνωση των ενδείξεων .  
 
Η πρόσοψη έχει ένα κυκλικό καντράν με 365 θέσεις (που 
αντιπροσωπεύουν 365 ημέρες το Αιγυπτιακό ημερολόγιο 
) και δύο  δείκτες προσδιορίζουν τις θέσεις της Σελήνης 
και του Ήλιου σε σχέση με το χάρτη του ουρανού, τον 
ζωδιακό κύκλο .  
 
According to our study, a crank puts the 
central sun wheels in place.  
 
The central  wheel and gear of the sun 
moves throughout the system, moves the 
gear train and needles pointers, required for 
reading the display.  
 
The front has a circular dial with 365 
positions (representing 365 days of the solar 
calendar) and two indicators determine the 
positions of the Moon and the Sun relative to 
the map of the sky, the zodiac. 
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The mechanism probably was a clock  

with continuous motion driven by a system of 

weights and a float regulated by water, 

The gears are presented in this schematic 
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Athens 

Andronikos 

observatory 

Many sundials and a 

mechanical clock 

Αθήνα 

Αστεροσκοπείο 

Ανδρόνικου 
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Αποτελεί την επιτομή της φιλοσοφίας, διότι για να φτιάξεις ένα μηχανικό σύμπαν, όπως ο Μηχανισμός, χρειάζεται να έχεις αφομοιώσει την Ελληνική Φιλοσοφία, την φιλοσοφία των Ιώνων φιλοσόφων, και να την έχεις κάνει πράξη. Η υπογραφή του Πυθαγόρα υπάρχει στον Μηχανισμό, όπου σε ένα από τα γρανάζια του είναι χαραγμένο το πεντάγωνο των Πυθαγορείων.  
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Αποτελεί την επιτομή της φιλοσοφίας, διότι για να φτιάξεις ένα μηχανικό σύμπαν, όπως ο Μηχανισμός, χρειάζεται να έχεις αφομοιώσει την Ελληνική Φιλοσοφία, την φιλοσοφία των Ιώνων φιλοσόφων, και να την έχεις κάνει πράξη. Η υπογραφή του Πυθαγόρα υπάρχει στον Μηχανισμό, όπου σε ένα από τα γρανάζια του είναι χαραγμένο το πεντάγωνο των Πυθαγορείων.  

 

• It probably had a continuous 
motion, driven by water and 
a system of weights and float 
in a cylindrical vessel, where 
water is added at a constant 
rate, moving the float and a 
system of chains, or strings 
that move the gears (e.g. 
Archimedes clock). 
 

• Πιθανότατα κινείται  όπως το ρολόι 
του Αρχιμήδη με σύστημα βαρών 
και αντιβάρων και ένα πλωτήρα 
που ανέρχεται σε δοχείο ύδατος 
που ανέρχεται με σταθερό ρυθμό.  
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Water in a constant section container with constant 

inflow, a float and a system of waghets and 

conterweights 

Ἔστω ἀγγεῖον τὸ ΑΒ, ἐν ᾧ ἔνδοθεν ἔστω ὕδατος αὔταρκες πρὸς τὴν μέλλουσαν χρείαν· 

κρουνὸς δὲ ἐξ αὐτοῦ ἔστω ὁ ΓΔ, <καὶ> ὑποκείσθω αὐτῷ ληνὸς ἡ ΗΘ· κανόνιον δέ τι παρὰ 

τὸν κρουνὸν κηλωνευέσθω τὸ ΕΖ, οὗ πρὸς μὲν τὸ Ε ἄκρον ἐκκρεμάσθω φελλὸς ὁ Κ ἐνὼν 

ἐν τῇ ληνῷ· πρὸς δὲ τῷ Ζ ἁλυσείδιον ἀποδεδέσθω βάρος μολιβοῦν ἔχον τὸ Ξ. ἔστω <δὲ> 

οὕτως ἐσκευασμένον, ὥστε ἐπινηχομένου τοῦ Κ φελλοῦ εἰς τὸ ἐν τῇ ΘΗ ληνῷ ὕδωρ 

ἀποκλείεσθαι τὸν κρουνόν, ἀρθέντος δὲ ὕδατος ἀπὸ τῆς ληνοῦ καθίσαντα τὸν φελλὸν ἀνοῖξαι 

τὸν κρουνόν, ὥστε πάλιν ἐπιρρεῦσαν τὸ ὕδωρ μετεωρίσαι τὸν φελλὸν καὶ πάλιν 

ἀποκλεισθῆναι τὸν κρουνόν· δεήσει δὲ τὸν φελλὸν βαρύτερον εἶναι τοῦ πρὸς τῷ Ξ βάρους. 

ἔστω δὲ καὶ ὁ εἰρημένος κρατὴρ ἐν τόπῳ τινὶ κείμενος ὁ ΛΜ, οὗ τὸ χεῖλος ἔστω ἐν αὐτῇ τῇ 

ἐπιφανείᾳ τοῦ ἐν τῇ ληνῷ ὕδατος, ὅτε οὐκέτι ἐπιρρέει ὁ κρουνὸς τοῦ φελλοῦ ἐπινηχομένου. 

φερέτω δὲ καὶ ἐκ τῆς ληνοῦ σωλὴν εἰς τὸν πυθμένα τοῦ κρατῆρος ὁ ΘΝ. ὅταν ἄρα πλήρους 

ὄντος τοῦ κρατῆρος ἀρύσῃ τις ὕδωρ, συγκενώσει  
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Ρολόι «κλεψύδρα», λειτουργεί όπως το 
ρολόι 
 
water clock,Paris, Claude Perault,1666 
 

Musee Art et metiers  
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Ρολόι κλεψύδρα με βάρος, λειτουργεί 
όπως το αρχαίο ρολόι του Αρχιμήδη 
 
Paris, Musee Art et metiers water clock 
with weight, Paris 18th century 
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Αστρονομικό ρολόι που 
λειτουργεί με βάρος 
Γύρω στο 1569. Κατασκευή 
Ιερεμίας Μέτσγερ. Δίνει την 
θέση του Ηλίου και της 
Σελήνης της οποίας δίνει και 
την φάση. 
 
astronomical clock works with 
weight 
Gives sunrise, sunset, 
position of Sun, age of the 
Moon, c 1569, from 
Augsburg, Germany, by 
Jeremias Metzger  
 
British Museum 
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ρολόι που λειτουργεί με βάρος 
Γύρω στο 1630.  
Κατασκευή Ιούλιος Μπουγερ, Λονδίνο.  
 
clock works with weight 
By William Bower, London, c 1630. 
 
British Museum 
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ρολόι που λειτουργεί με 
βάρος 
 
clock works with weight 
 
British Museum 
 
  



The oldest computer, 150 to 100 BC 

• Probably the most basic and 
intriguing question that is 
automatically created to all minds 
when looking at this old machine is 
how humans conceived, designed 
and constructed such a mechanism.  

• This is a question I set to myself when as a child I 
first show and started admiring this instrument. 
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Mathematics, laws of physics and the oldest 
computer, 150 to 100 BC 

• This mechanism is the most representative artefact 
of Greek philosophy; based on the Pythagorean 
doctrine that Nature can be understood by the 
laws of physics that are properly described only 
with the appropriate mathematics as it is evident 
from the mathematics that are read in the gears of 
the mechanism in combination to the user manual of 
the mechanism that we have recently read. Humans, 
starting from prehistoric times gradually understand 
that there is causality and that nature can be 
described, understood and even predicted with the 
laws of physics. Copyright: X.Moussas 2017 110 



The manual of the Mechanism 
the laws of physics 

• The manual of the Mechanism, based in previous and 
new results, shows that the construction of the 
mechanism with its known functions proves that the 
Greeks conceived, designed and constructed this 
mechanism using causality, based on the Pythagorean 
doctrine that nature is numbers, i.e. the laws of physics, 
and the notion of understudying, modelling and even 
predicting natural phenomena with mathematics that can 
be translated to gears in an automaton that performs 
several functions as the Antikythera Mechanism that 
predicts astronomical phenomena.  
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•Νόμοι και συμμετρία 
•Nature, physics, Architecture 
as and astronomy and 
astrophysics have rules and 
symmetries 
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Antikythera Mechanism Exhibition  
by XENOPHON MOUSSAS, 

xmoussas@phys.uoa.gr  
National and Kapodistrian University of Athens  

The Antikythera Mechanism is the 

oldest known astronomical instrument 

 and  

Computer,  

a Mechanical Universe 

and possibly  

an astronomical clock  

that we have in hands,  

probably made between 150 and 100 

BC, by a Greek astronomer and 

mechanic with excellent knowledge of 

mathematics. 

 

Today is an excellent educational 

device 
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The  t hre e  l ar ge s t  f r agm e nt s  o f  t he  m e c han i s m  

a t  t he  Nat i ona l  Arc hae o l og i c a l  M us e um ,  

At he ns  
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The Antikythera Mechanism 
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The Antikythera Mechanism 
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The Antikythera Mechanism, 

the grand father of all high tech and  

a great attractor of children  

to science, technology, mathematics, history and 

philosophy, 

an excellent educational device 

Copyright: X.Moussas 2017 
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Exhibition components 
 

• a minimum of 5 panels (up to 21 panels) 
describing the Mechanism (and Greek 
Astronomy and Astrophysics) 

• two interactive computer programs with 
simulations of the Mechanism 

• a short movie (4.5 min)  
• a longer movie (15 to 30 minutes) 
• a series of interactive 3D photographs of the 

Mechanism 
• a real model of the Mechanism, made of 

bronze  Copyright: X.Moussas 2017 123 



Exhibition components 

• -a min. of 5 panels describing the Mechanism 

• -two interactive computer programs with 
simulations of the Mechanism 

• -a short movie (4.5 min.)  

• -a series of interactive 3D photographs of the 
Mechanism 

• -a real model of the Mechanism 

124 Copyright: X.Moussas 2017 



The Exhibition is available in many 
languages 

1. The Exhibition is available in many languages, 
Greek, English, Russian, French, German, 
Italian, Polish, Portuguese (including Brazilian), 
Arabic, Swedish 

2. The Book about the Antikythera Mechanism by 
professor Xenophon Moussas is available in 
Russian, Greek, French and  

3. A booklet about the Antikythera Mechanism is 
available in Greek, Russian and English 
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All Russia Science Festival, Moscow 
Shchusev State Museum of Architecture, Moscow  
Olsztyn Planetarium (Copernicus Observatory), 
Poland 
New York: Children Museum of Manhattan (500.000 
visitors) 
Library of Alexandria, Egypt, 
NASA,  
UNESCO, Paris, International Year of Asrtronomy 
Astronomical Institute Slovac Academy 
University of Birmingham 2014 
University of  Reading  (Museum of Archaeology) 
2014 
University of London, Goldsmiths College, 2014 
six English Schools and Colleges 
Archaeological Museum of Uppsala,  
Astronomical Observatory Toulouse, France, 
Institue Geothe, Toulouse, France 
School in France 
Drexel University, USA 
The Technical University,  Budapest 
Istituto Veneto per Science, Lettere ed Arte, Venice, 
Italy 
Munich 
University of Ebora, Portugal 
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Antikythera Mechanism 
Exhibitions 

Geoastrophysical Museum, 

Observatory of Athens, Greece 

7eme Salon d’astronomie, Constantine 

Algeria 

Abetian Greek School in  Cairo,  

Averofion Greek School in Alexandria 

Ionic Center, Athens, Greek Science 

Foundation,  

University of Patras Science Museum,  

Archaeological Museum of Castoria 

Archaeological Museum of Lamia 

Archaeological Museum of Florina 

many Schools all around Greece and 

many more in Greece  

and I have contributed to the excellent 

exhibition at the National Archaeological 

Museum Athens, Greece. We have an 

excellent educational programme at the 

Laskarides Foundation in Piraeus 

Greece. 

 



The Antikythera Mechanism 

• The Antikythera Mechanism calculates the position 
of the Sun, the position of the Moon, the phases of 
the Moon during the month, It predicts the eclipses 
of the Sun and the Moon, possibly the planets and 
an astronomical clock. 

• The Mechanism is an Astronomical instrument 
suitable for: Observations, Astronomical computer 
Calendar mechanism, Meteorological or 
Climatological device, School education device, 
Show up to friends, to measure Geographic 
latitude, possibly to measure the geographic 
longitude (with the Moon Mechanism, Hipparchus), 
suitable for Cartography and Navigation.  
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The Antikythera Mechanism 

• The Antikythera Mechanism has been found in an 
ancient shipwreck of the 1st century BC that was 
on its way from Greece to Rome with tones of 
Greek treasures merchandise or official war lute.  

• The Antikythera Mechanism is a complex 
astronomical instrument, looks like an oxidized 
grand mother’s clock made of bronze gears and 
probably worked in a way similar to cuckoo clocks.  
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calendars 
• The Antikythera Mechanism  
• has several complicated calendars, based on the: 

Solar year (Egyptian Calendar),  
• the four year Olympiad period,  
• the lunisolar Saros period, 18 years 11 days and 8 

hours, which predicts the solar and lunar eclipses,  
• the lunisolar Exeligmos, 54 years and one month 

(equal to 3 Saros cycles), which predicts more 
accurately the solar and lunar eclipses.  

• The lunisolar Meton’s 19 years which is used today to 
calculate the Christian Easter, and the 19 year cycle of 
Hebrew calendar.  

• The lunisolar Callippus cycles 76 years, which is 
multiple of Meton’s cycle and more accurate.  
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The Mechanism is a great attractor of 
children to philosophy and science 
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Many exhibitions about 
the Antikythera 

Mechanism and Greek 
Astronomy and 
Astrophysics 
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http://www.antikythera-mechanism.gr 

http://www.cmom.org  
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Antikythera 
Mechanism 

Exhibition at the 
Children Museum 

of Manhattan 
 

For five yearse  

http://www.antikythera-mechanism.gr/
http://www.antikythera-mechanism.gr/
http://www.antikythera-mechanism.gr/
http://www.antikythera-mechanism.gr/
http://www.cmomn.org/
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George Smoot and David Gross, 
Nobel Prize winners for Physics 
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George Smoot Nobel Prize winner for 
Physics 
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David Gross, James Cronin, Nobel Prize winners for 
Physics and famous cosmologists, Gabrielle Veneziano, 

George Efstathiou, Alexei Starobinsky, Dimitra Rigopoulou, 
I. Iliopoulos, Demosthenes Kazanas, Elias Kiritsis, Tom 

Krimigis, Kyriakos Eftsthiou   
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UNESCO, Paris, next to Miro  

139 Copyright: X.Moussas 2017 



The 

Exhibition 

of the  

Mechanism 

at NASA 
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Shchusev 

State Museum  

of 

Architecture,  

Moscow 
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Shchusev State Museum  

of Architecture,  Moscow 
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Shchusev State 

Museum  

of Architecture,  

Moscow 
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Shchusev State Museum  

of Architecture,  Moscow 
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Shchusev State Museum  

of Architecture,  Moscow 
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Shchusev State Museum  

of Architecture,  Moscow 
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All Russia Science 

Festival, Moscow 



Copyright: X.Moussas 2017 149 

All Russia 

Science 

Festival, 

Moscow 
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Signing books 

in the All Russia 

Science 

Festival, 

Moscow 
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Signing books 

in the All Russia 

Science 

Festival, 

Moscow 
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All Russia 

Science 

Festival, 

Moscow 
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All Russia 

Science 

Festival, 

Moscow 
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All Russia 

Science 

Festival, 

Moscow 
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All Russia 

Science 

Festival, 

Moscow 

All Russia 

Science 

Festival, 

Moscow 
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All Russia Science Festival, 

Moscow 



 

Antikythera Mechanism Exhibition  
at the  

Children Museum of Manhattane  
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Olsztyńskie 
Planetarium i 

Obserwatorium 
Astronomiczne  

 

Olsztyn 

Olsztyn Planetarium 
(Copernicus Observatory), 

Poland, 2009 
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Olsztyńskie 
Planetarium i 
Obserwatoriu

m 
Astronomiczn

e  
 

Olsztyn 

Olsztyn Planetarium 
(Copernicus 

Observatory),  
Poland, 2009 159 Copyright: X.Moussas 2017 
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The Antikythera Mechanism exhibition 

in  the Archaeological Museum of 

Castoria, Greece  
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The Antikythera Mechanism in  USA  
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The Library of Alexandria 
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The Antikythera Mechanism in  

Eleusis, Greece  Copyright: X.Moussas 2017 
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The Antikythera Mechanism in  

Eleusis, Greece  Copyright: X.Moussas 2017 
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Many television 
and radio 
programs  
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