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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 

ñforefatherò 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 Keplerôs 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 Keplerôs 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: ȺɅɀȼɆ [Hermes], 

Venus: ȷūɅɃȹȽɇȼɆ [Aphrodite] and its other name 

ūɋɆūɃɅɃɈ [Phosphoros], 

Mars: ȷɅȺɋɆ [Aris] and its other name ɄɈɅɃȺɁɇɃɆ [Pyrhoentos], 

Jupiter: ȻȺɈɆ [Zeus] and its other names ȹȽɃɆ [Dios] and 

ūȷȺŪɃɁɇɃɆ [Phaethontos] 

Saturn: ȾɅɃɁɃɈ [Kronos] and its other name 

ūȷȽɁɃɁɇɃɆ [Phaenontos]. 

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

ñstationary pointò [ɆɇȼɅȽũɀɃɆ, stirigmos]. Stationary point is the changing of direction of a 

planetôs 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 Keplerôs 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, ñTheonis Smyrnaei philosophi Platonici expositio rerum 

mathematicarum ad legendum Platonem utiliumò 

ñ...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]ò 

ñ... Ű ɜ ɛ ɜ ɔ ɜ ɜ əɑɜɖŰɞɜ, ɜ ɖᾳ ŭ űɗɧɔɔɞɘɠ ˊɞɘŮ  ́Ű ɜ Ű ɜ ˊɚŬɜ ɜ ůűŬ ɟŬɜ 

Ű ɠ Ű ɜ ˊɚŬɜɤɛɏɜɤɜ ˊŰɎ, ˊɎůŬɠ əɘɜ ɜ ˊŮɟ Ű ɜ ɔ ɜ əŬ Ű ɜ ɚɨɟŬɜ ˊɞɘɞɨɛŮɜɞɠ 

əŰɎɢɞɟŭɞɜ ɜ Ű ŭɘ ˊŬů ɜ ůɡɛűɤɜɑ ɜ Ű ŭɘ ˊŬů ɜ ůɡɛűɤɜɑ. ɞ ɛɏɜŰɞɘ 

ɛŬɗɖɛŬŰɘəɞ Ű ɜ ŰɎɝɘɜ Ű ɜ ˊɚŬɜɤɛɏɜɤɜ...ò 

Names of the Planets in the manual of the Mechanism 

Here are the planets mentioned in the manual: 

ɄɅɃȺɉɃɁ ȷɈɇɃɈ ũɁɋɀɃɁȽɃɁ: the pointer that protrudes from it 

ūȺɅȺȽ ɋɁ ȼ ɀȺɁ ȺɉɃɀȺɁȼ ȻɋɁȼ: carries, the rind [or circle] that holds [or carries][the planet] 

ɇɃɆ ɇɃ ȹȺ ȹȽ ȷɈɇɃɈ ūȺɅɃɀȺɁɃɁ ɆūȷȽɅȽɃɁ: the little sphere that carries 

[the pointer of a planet] 

ɇȼɆ ȷūɅɃȹȽɇȼɆ ūɋɆūɃɅɃɈ: of Venus 

ɇɃɈ ūɋɆūɃɅɃɈ ɄȺɅȽūȺɅȺȽȷɁ: the ring of Venus 

ũɁɋɀɃɁȽ ȾȺȽɇȷȽ ɉɅɈɆɃɈɁ ɆūȷȽɅȽɃɁ ɋɆ: at the pointer there is a little golden sphere as 

ȼȿȽɃɈ ȷȾɇȽɁȷ ɈɄȺɅ ȹȺ ɇɃɁ ȼȿȽɃɁ ȺɆɇȽɁ ȾɈȾȿɃɆ: sunray, and above the Sun there is a circle 

ɇɃɈ ȷɅȺɋɆ ɄɈɅɃȺɁɇɃɆ ɇɃ ȹȺ ȹȽȷɄɃȺɈɃɀȺɁɃ ȷɈɇɃɈ ɆūȷȽɅȽɃɁ: of Mars the little sphere 

that carries 

ūȷȺŪɃɁɇɃɆ ɇɃ ȹȽȷɄɃɅȺɈɃɀȺɁɃ ȷɈɇɃɈ ɆūȷȽɅȽɃɁ: of Jupiter the little sphere that carries 

ȾɅɃɁɃɈ ūȷȽɁɃɁɇɃɆ ȾɈȾȿɃɆ ɇɃ ȹȺ ɆūȷȽɅȽɃɁ: the circle of Saturn and the little sphere 

ɄȷɅȷ ȹȺ ɇɃɈ ȾɃɆɀɃɈ ȾȺȽɇȷȽ: 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 ɄȽɁȷɂ (pinax), which means table, or 

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

It is an Astronomical computer. 

It could: 

Å give the positions of the Sun and the Moon; 

Å give the phases of the Moon; 

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

a substitute of Keplerôs 2nd law (variable speed of the Moon, faster at 

perigee, slower at apogee) and possibly all three of Keplerôs 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,  

ɄȽɁȷȾȽȹȽɃɁ (tablet) 
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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 

todayôs Roman names centuries later. 

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

manual ɉɅɈɆɃɈɁ ɆūȷȽɅȽɃɁ (golden little-sphere). The months of 

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

Egyptian ones of the Sothic year: 

ŪɃŪ, Thoth ūȷɋūȽ, Phaophi 

ȷŪɈɅ, Athyr ɉɃȽȷȾ, Choiak 

ɇɈȸȽ, Tyvi ɀȺɉȺȽɅ, Mehir 

ūȷɀȺɁɋŪ, Phamenoth ūȷɅɀɃɈŪȽ, Pharmouthi 

ɄȷɉɋɁ, Pachon ɄȷɈɁȽ, Payni 

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

in the manual [ȷɅũɈ]ɅɃɈɁ ɆūȷȽɅȽɃɁ (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 ñage of the 

Moonò), 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, Keplerôs 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. 


