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DECODING AN
Anczent Computer

New exploratior ve revealed how the Antikythera BV T()IIV Fre (‘ﬂl
] d lunar motion and predicted
other sophisticated tricks
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It h: !&i'lut |\1-\ tortwo storms 2.000 1 SCriptions. ||h' L||\\u\w\ was a shock:

KEY CONCEPTS apart in the same area of the Medi

= The Antikythera mecha- nean, the most important technolog

then, the ancients were thought to have made

gears only for crude mechanical tasks

nism is a unique mechani- tifact from the ancient world could have 1 I'hree of the main fragments of the Anti
cal calculator from sec- lost forever. kythera mechanism, as the device has come to be
ond-century B.C. Greece. I'he first storm, in the middle of the 1st cen- known, are now on display at the Greek Nation-
Its sophistication sur- rury B.C., sank a Roman merchant vessel laden  al Archaeological Museum in Athens. They look
prised archaeologists with Greek treasures. The second storm, in A.D. small and fragile, surround imposing

when it was discovered in
1901. But no one had an-

1900, drove a party of sponge dive

I T I > T . 1 thar r1ots lae ¥ A
rs to shelter bronze statues and other artistic glories of an

Qi i off the tiny island of Antikythera, between Crete  cient Greece. But their subtle power is even mor
ticipated its true power. : - R
and the mainland of Greece. When the storm  shocking than anyone had imagined ar first.
= Advanced imaging tools subsided, the divers tried their luck for sponges [ first heard about the mechanism in 2000. I
have finally enabled re- in the local waters and chanced on ck was a filmmaker, and astronomer Mike Ed-

searchers to reconstruct
how the device predicted
lunar and solar eclipses
and the motion of the

Months later the divers returned, with munds of Cardiff University in Wales contacted

me because he thought the mechanism w

from the Greek government. Over nin

they recovered a hoard of | ful ancient make a great subject for a TV documentary. |

moon in the sky. Greek objects—rare bronzes, stunning glass learned that over manyv decades researchers
2 ware, amphorae, pottery and jewelrv—inoneof  studying the mechanism had made consider

m [nscriptions on the mecha- Lo i : oo e e " o e = N
5 S the first major underwater archaeological exca progress, suggesting that it calculated astronom-
nism suggest that it might . : A = . .
s vations in history. ical data, but they still had not been able to fully

have been built in the hT 3 : g :
One item attracted little attention ar first: an grasp how it worked. As a for r ma mari-

Greek city of Syracuse

undistinguished, he: cian, | became intensely interested in under

(now in modern Sicily), ; ;
perhaps in a tradition of a phone book. Some months [ standing the mechanism myself.
that originated with revealing the remains of corroded | Edmunds and I gathered an international co
Archimedes. wheels—all sandwiched together ar laboration that eventually included historians,
—The Editors just one and a half millimeters long—along with  astronomers and two teams of imaging experts.
plates covered in scientific scales and Greek in In the past few years our group has reconstruct
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ed how nearly all the surviving parts worked and
what functions they performed. The mechanism
calculated the dates of lunar and solar eclipses,
modeled the moon’s subtle apparent motions
through the sky to the best of the available knowl
edge, and kept track of the dates of events of so
cial significance, such as the Olympic Games.
Nothing of comparable technological sophistica
tion is known anywhere in the world for at least
a millennium afrerward. Had this unique speci-
men Not surviy R-\l_ Luq-n 1ans \umlxi |1.|\ e the Jl\L‘,I'\i

that it could not have existed at that time.

German philologist Albert Rehm was the first
person to understand, around 1905, that the
Antikvthera mechanism was an astronomical
calcularor. Half a century later, when science
historian Derek J. de Solla Price, then at the
Institute for Advanced Study in Princeton, N.].,
described the device in a S¢ fentific American
article. it still had revealed few of its secrets,
I'he device, Price suggested, was operated by
rurning a crank on its side, and it displayed its
output by moving pointers on dials located on its
front and back. By turning the crank, the user

could set the machine on a certain dare as indi
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cated on a 365-day calendar dial in the front.
(The dial could be rotated to adjust for an extra
dav every four years, as in today’s leap years.) At
the same time, the crank powered all the other
gears in the mechanism to vield the information
corresponding to the set date.

A second front dial, concentric with the cal
endar. was marked out with 360 degrees and
with the 12 signs representing the constellations
of the zodiac k.\'c‘t'n‘lu.\ on pages 80and81].'1 hese
are the constellations crossed by the sun in its ap-
parent motion with respect to the “fixed” stars
“motion” that in fact results from I arth’s orbit
ing the sun—along the path called the ecliptic.
Price surmised that the front of the mechanism
probably had a pointer showing where along the
ecliptic the sun would be at the desired date.

In the surviving fragments, Price identified
the remains of a dozen gears that had been part
of the mechanism’s innards. He also estimated
their tooth counts—which is all one can do given
that nearly all the gears are damage d and incom
plete. Later,ina landmark 1974 study, Price de
scribed 27 gears in the main fragment and pro-
vided improved tooth counts based on the first
w-ravs of the mechanism, by Greek radiologist

Charalambos Karakalos.

ANCIENT GREEKS knew how to
calculate the recurring patterns
of lunar eclipses thanks to obser-
vations made for centuries by
the Babylonians. The Antiky-
thera mechanism would have
done those calculations

for them—or perhaps for the
wealthy Romans who could
afford to own it. The depiction
here is based on a theoretical
reconstruction by the author
and his collaborators.

e dard
Fi |

SCIENTIFIC AMERICAN

e e R A T g™ P T R WP TR B




[THE PLACES]
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[THE AUTHOR]

academic back-
ground is in mathematics and
mathematical logic (in which he
holds a Ph.D.). His award-winning
career as a filmmaker culminated
in a series of documentaries about
increasing crop yields in sub-Saha-
ran Africa, featuring the late Nobel
Peace Prize Laureate Norman
Borlaug. Since 2000 Freeth has
returned to an academic focus with
research on the Antikythera mech-
anism. He is managing director
of the film and television produc-
tion company Images First, and
he is now developing a film on
the mechanism.
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The Greek and Roman
worlds, circa 145 B.C

The Antikythera mechanism was built around the middle of the 2nd century B.C., a time when Rome was
expanding at the expense of the Greek-dominated Hellenistic kingdoms (green). Divers recovered its
corroded remnants (including fragment at left) in A.D. 1901 from a shipwreck near the island of Anti-
kythera. The ship sank around 65 B.C. while carrying Greek artistic treasures, perhaps from Pergamon to
Rome. Rhodes had one of the major traditions of Greek astronomy, but the latest evidence points toa
Corinthian origin. Syracuse, which had been a Corinthian colony in Sicily, is a possibility: the great
Greek inventor Archimedes had lived there and may have left behind a technological tradition.

Tooth counts indicate what the mechanism
calculated. For example, turning the crank to
give a full turn to a primary 64-tooth gear rep
resented the passage of a year, as shown by a
pointer on the calendar dial. That primary gear
was also paired to two 38-tooth secondary
gears, each of which consequently turned by
64/38 times for every year. Similarly, the motion
relayed from gear to gear throughout the mech-
anism; at each step, the ratio of the numbers of
gear teeth represents a different fraction. The
motion eventually transmitted to the pointers,
which thus turned at rates corresponding to dif-
ferent astronomical cycles. Price discovered that
the ratios of one of these gear trains embodied
an ancient Babylonian cycle of the moon.

Price, like Rehm before him, suggested that
the mechanism also contained epicyclic gear
ing—gears spinning on bearings that are them
selves attached to other gears, like the cupson a
Mad Hatter teacup ride. Epicyclic gears extend
the range of formulas gears can calculate beyond
multiplications of fractions to additions and sub-
tractions. No other example of epicyclic gearing
is known to have existed in Western technology
for another 1,500 years.

Several other researchers studied the mecha-
nism, most notably Michael Wright, a curator at

the Science Museum in London, in collaboration

with computer scientist Allan Bromley of the

University of Sydney. They took the first three-
dimensional x-rays of the mechanism and showed
that Price’s model of the mechanism had to be
wrong. Bromley died in 2002, but Wright per
sisted and made significant advances. For exam-
ple, he found evidence thar the back dials, which
at first look like concentric rings, are in fact spi-
rals and discovered an epicyclic mechanism at the
front that calculated the phase of the moon.
Wright also adopted one of Price’s insights,
namely that the dial on the upper back might be
a lunar calendar, based on the 19-year, 235-
lunar-month cycle called the Metonic cycle. This

calendar is named after fifth-century B.C. as
tronomer Meton of Athens—although it had
been discovered earlier by the Babylonians—and
is still used today to determine the Jewish festi-
val of Rosh Hashanah and the Christian festival
of Easter. Later, we would discover that the
pointer was extensible, so that a pin on its end
could follow a groove around each successive

turn of the spiral.

As our group began its efforts, we were ham-
pered by a frustrating lack of data. We had no
access to the previous x-ray studies, and we did

not even have a good set of still photographs.
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[wo images in a science magazine—x-rays of a
goldfish and an enhanced photograph of a Bab
vlonian clay tablet—suggested to me new ways
to get berter data.

We asked Hewlett-Packard in California to
perform state-of-the-art photographic imaging
and X-Tek Systems in the U.K. to do three-di
mensional x-ray imaging. After four years of
careful diplomacy, John Seiradakis of the Aris-
totle University of Thessaloniki and Xenophon
Moussas of the University of Athens obtained
the required permissions, and we arranged for
the imaging teams to bring their tools to Athens,
a necessary step because the Antikythera mech
anism is too fragile to travel.

Meanwhile we had a rotally unexpected call
from Mary Zafeiropoulou at the museum. She
had been to the basement storage and found box
es of bits labeled “Antikythera.” Might we bein
terested? Of course we were interested. We now
had a total of 82 fragments, up from about 20.

[he HP team, led by Tom Malzbender, as
sembled a mysterious-looking dome about five
feet across and covered in electronic flashbulbs
that provided lighting from a range of different
angles. The ream exploited a technique from the
computer gaming industry, called polynomial

texture mapping, to enhance surface details. In

[THE RECONSTRUCTION]

Anatomy of a Relic

scriptions Price had found difficult to read were
now clearly legible, and fine derails could be en
hanced on the computer screen by controlling
the reflectance of the surface and the angle of the
lighting. The inscriptions are essentially an in
struction manual written on the outer plates.

A month later local police had to clear the
streets in central Athens so thata truck carrying
the BladeRunner, X-Tek’s eight-ton x-ray ma-
chine, could gain access to the museum. The
BladeRunner performs computed tomography
similar to a hospital’s CT scan, but with finer de-
tail. X-Tek’s Roger Hadland and his group had
specially modified it with enough x-ray power to
penetrate the fragments of the Antikythera mech
anism. The resulting 3-D reconstruction was
wonderful: whereas Price could see only a puzzle
of overlapping gears, we could now isolate layers
inside the fragment and see all the fine details of
the gear teeth.

Unexpectedly, the x-rays revealed more than
2.000 new text characters that had been hidden
deep inside the fragments. (We have now identi-
fied and interpreted a total of 3,000 characters
out of perhaps 15,000 that existed originally.) In
Athens, Moussas and Yanis Bitsakis, also at the
University of Athens, and Agamemnon Tselikas

of the Center for History and Palaeography be-
Braj

Computed tomography—a 3-D mapping obtained from multiple x-ray shots—enabled the author and
his colleagues to get inside views of the Antikythera mechanism’s remnants. For example, a CT scan
can be used to virtually slice up an object (below, slices of main fragment). The information helped the
team see how the surviving gears connected and estimate their tooth counts, which determined what
calculations they performed. The team could then reconstruct most of the device [see model at right

and box on next two pages].
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Historians
would have
thought that

could not
have existed
at the time.
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X-rays revealed

8

60

inscriptions
that had been

for more than
2,000 years.
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ible to human eyes for more than 2,000 years.
One translated as “... spiral subdivisions
]

35...," confirming that the upper back dial was

a spir 1| describing the Metonic calendar.

Back at home in London, | began to examine the
CT scans as well. Certain fragments were clear-

v all part of a spiral dial in the lower back. An

estimate of the total number of divisions in the

dia

s four-turn spiral suggested 220 ro 225.

I Ill L"’FHH{' llI]HII‘L‘l'_-_)_) 1' was [h( “E‘\ 10US CON
tender. The ancient Babylonians had discovered
that if a lunar eclipse is observed—something
that can happen only during a full moon—usu
ally a similar lunar eclipse will take place 223
full moons later. Similarly, if the Babylonians
saw a solar eclipse—which can take place only
during a new moon—they could predict that 223
new moons later there would be a similar one
(although they could not always see it: solar
eclipses are visible only from specific locations,
and ancient astronomers could not predict them
reliably). Eclipses repeat this way because every
223 lunar months the sun, Earth and the moon
return to approximately the same alignment
with respect to one another, a periodicity known
1s the Saros cycle.

Between the scale divisions were blocks of

symbols, nearly all containing X (sigma) or H

eta), or both. I soon realized that X stands for
ek (selene), Greek for “moon,” indicating a
lunar eclipse; H stands for Hxwoo (belios), Greek
for “sun,” indicating a solar eclipse. The Babylo
nians also knew that within the 223-month pe
riod, eclipses can take place only in particular
months, arranged in a predictable pattern and
separated by gaps of five or six months; the dis-
tribution of symbols around the dial exactly
matched chat pattern.

I now needed to follow the trail of clues into
the heart of the mechanism to discover where this
new insight would lead. The first step was to find
a gear with 223 teeth to drive this new Saros dial
Karakalos had estimated that a large gear visible

at the back of the main fragment had 222 teeth.

Bur Wright had revised this estimate to 223, and
Edmunds confirmed this. With plausible tooth
counts for other gears and with the addition of a
small, hypothetical gear, this 223-tooth gear
could perform the required calculation.

But a huge problem still remained unsolved

and proved to be the hardest part of the gearing

to crack. In addition to calculating the Saros cy-

I
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[INSIDE THE ANTIKYTHERA MECHANISM]

Astronomical
Clockwork

EGYPTIAN
ZODIAC DIAL CALENDAR DIAL

Showed the 12 Displayed 365 days
constellations along of a year.

the ecliptic, the

sun's path in the sky.

Date pointer

Solar pointer

aah
(1l

5
.

(HYPOTHETICAL)
May have shown
the positions of
the planets on
the zodiac dial.

Showed the posi-

tion of the moon
with respect to the FRONT-PLATE INSCRIPTIONS

constellations on Described the rising and setting times
the zodiac dial. of important stars throughout the year.




This exploded view of the mechanism shows all but one of the

30 known gears, plus a few that have been hypothesized. Turning

a crank on the side activated all the gears in the mechanism and
moved pointers on the front and back dials: the arrows colored blue,
red and yellow explain how the motion transmitted from one gear to
the next. The user would choose a date on the Egyptian, 365-day
calendar dial on the front or on the Metonic, 235-lunar-month calen-

METONIC GEAR TRAIN

dar on the back and then read the astronomical predictions for that
time—such as the position and phases of the moon—from the other
dials. Alternatively, one could turn the crank to set a particular event
on an astronomical dial and then see on what date it would occur.
Other gears, now lost, may have calculated the positions of the sun
and of some or all of the five planets known in antiquity and displayed
them via pointers on the zodiac dial.

Calculated the month in the Metonic calendar, made of 235 lunar months,

A pin

PRIMARY GEAR

When spun by the crank, it activat-
ed all other gears. It also directly

moved a pointer that indicated the
date on the Egyptian calendar dial.
A full turn of this gear represented
the passage of one year.

and displayed it via a pointer @ on the Metonic calendar dial on the back.

J at the pointer’s tip followed the spiral groove, and the pointer
extended in length as it reached months marked on successive, outer twists.
Auxiliary gears @ turned a pointer @ on a smaller dial indicating four-year
cycles of Olympiads and other games. Other gears moved a pointer on
another small dial @, which may have indicated a 76-year cycle.

METONIC
CALENDAR DIAL

Displayed the
month ona
235-lunar-month
cycle arranged
on a spiral.

A system that included epicyclic gears simulated
variations in the moon’s motion now know to stem
from its changing orbital velocity. The epicyclic
gears were attached to a larger gear ® like the cups
on a Mad Hatter teacup ride. One gear turned the
other via a pin-and-slot mechanism @. The motion
was then transmitted through the other gears and to
the front of the mechanism. There, another epicyclic
system © turned a half-black, half-white sphere D
to show the lunar phases, and a pointer & showed
the position of the moon on the zodiac dial.

OLYMPIAD DIAL

Indicated the years
of the ancient
Olympics and
other games.

SAROS LUNAR
ECLIPSE DIAL
Inscriptions on this

months in which
lunar and solar
eclipses can occur.

ECLIPSE GEAR TRAIN

Calculated the month in the 223-lunar-month Saros cycle
of recurring eclipses. It displayed the month on the Saros
dial with an extensible pointer €) similar to the one on
the Metonic dial. Auxiliary gears moved a pointer @ on
a smaller dial. That pointer made one third of a turn for
each 223-month cycle to indicate that the corresponding
eclipse time would be offset by eight hours,

spiral indicated the
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This fragment of the Antikythera
mechanism’s back, shown in
x-ray imaging, contains the
words “spiral subdivisions 235,”
which helped researchers
confirm that the dial on the
upper back showed the 235
months of the Metonic calendar
arranged in a spiral. Previously,
only the word "EAIKI" ("ELIKL,"
seen at top left), Greek for
“spiral,” had been seen.
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cle, the large 223-tooth gear also carried the ep
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two small gears attached to the larger gear in
teacup-ride fashion. Each epicyclic gear also
connected to another small gear. Confusingly, all
four small gears appeared to have the same tooth
count—S50—which seemed nonsensical because
the output would then be the same as the input.
A frer months of frustration, I remembered
that Wright had observed that one of the two ep-
icyclic gears has a pin on its face thar engages
with a slot on the other. His key idea was that the
two gears turned on slightly different axes, sepa
rated by about a millimeter. As a consequence,
the angle turned by one gear alternated between
sl

than the angle turned by the other gear. Thus, if

being slightly wider and being slightly narrower

one gear turned at a constant rate, the other
gear’s rate kept varying between slightly faster

and slightly slower.

Although Wright rejected his own observation, |
realized that the varying rotation rate is precisely
whar is needed to calculate the moon’s motion
according to the most advanced astronomical
theory of the second century B.C., the one often
ittributed to Hipparchos of Rhodes. Before
K¢ ;‘;( r(A.D. 1605). no one understood that orbits

re elliptical and that the moon accelerates

toward the perigee—its closest point to Earth
and slows down toward the apogee, the opposite
point. But the ancients did know that the moon’s
maotion against Thl' FA ull.lL' ‘!|‘D&"11 SO py:'u x\|L\.1|
ly slow down and speed up. In Hipparchos’s
model, the moon moved at a constant rate around
a circle whose center itself moved around a circle
at a constant rate—a fairly good approximation
of [hr moon’s apparent motion. These circles on
circles, themselves called epicycles, dominated
astronomical thinking for the nexr 1,800 years.
I'here was one further complication: the apo
gee and perigee are not ixed, because the ellipse
of the moon’s orbit rotates by a full rurn abourt ey
Crvy nine vears. I I]l‘ rime it '.]l’\("\ I¢ ||'lht l‘l '\.j\ 1o
get back to the perigee is thus a bir longer than
the time it takes it to come back to the same
point in the zodiac. The difference was just
0.112579655 turns a year. With the input gear
having 27 teeth, the rotation of the large gear was
slightly too big; with 26 teeth, it was slightly too
small. The right result seemed to be about half-
way in berween. So | tried the impossible idea
that the input gear had 26 V:teeth. [ pressed the

key onmy calculator, and itgave 0.112579653

[A USER'S MANUAL]

How to Predict
an Eclipse

Operating the Antikythera mechanism may have
required only a small amount of practice and astro-
nomical knowledge. After an initial calibration by an
expert, the mechanism could provide fairly accurate
predictions of events several decades in the past or
future. The inscriptions on the Saros dial, coming

at intervals of five or six months, corresponded to
months when Earth, the sun and the moon come to

a near alignment (and so represented potential solar
and lunar eclipses) in a 223-lunar-month cycle. Once
the month of an eclipse was known, the actual day
could be calculated on the front dials using the fact
that solar eclipses always happen during new moons
and lunar eclipses during full moons.

exactly the right answer. It could not be a
coincidence to nine places of decimals! But
gears cannot have fractional numbers of teeth.
Then I realized that 26 '/2 X 2 = 53. In fact,
Wright had estimated a crucial gear to have 53
teeth, and [ now saw that that count made every
thing work out. The designer had mounted the
pin and slot epicyclically to subtly slow down the
period of its variation while keeping the basic ro
tation the same, a conceprion Of pure genius.
['hanks to Edmunds, we also realized thar the
epicyclic gearing system, which is in the back of
the mechanism, moved a shaft that turned inside
another, hollow shaft through the rest of the
mechanism and to the front, so that the lunar
motion could be represented on the zodiac dial
and on the lunar phase display. All gear counts
were now explained, with the exception of one
small gear that remains a mystery to this day.
Further research has caused us to make some
modifications to our model. One was abour a
small subsidiary dial that is positioned in the
back, inside the Metonic dial, and is divided into
four quadrants. The first clue came when | read
the word “NEMEA” under one of the quad
rants. Alexander Jones, a New York University
historian, explained that it refers to the Nemean
Games, one of the major athletic events 1n an
cient Greece. Eventually we found, engraved
round the four sectors of the dial, most of
“ISTHMIA,” tor games at Corinth, “PYTHIA,”
for games at Delphi, “NAA,” for minor games at
Dodona, and “OLYMPIA,” for the most impor-
tant games of the Greek world, the Olympics. All
games took place every two or four years. Previ

ously we had considered the mechanism to be
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Lunar pointer

Date pointer — o P ='

Solar pointer

CALCULATE DAY

Adjust the crank until the lunar and solar
pointers are aligned (for a solar eclipse) or
at 180 degrees (for a lunar eclipse). The
Egyptian calendar pointer will move corre-

FIND ECLIPSE MONTH

Turn the crank to move time forward until the
pointer on the Saros dial points to an eclipse
inscription. The inscription will indicate month
and time of the day (but not the day) of an

RESET DATE

Begin by turning the crank to set the
current month and year on the Metonic
calendar. The lower pointer will turn
to the corresponding month on the

Saros (eclipse) dial.

eclipse and whether it will be solar or lunar.

spondingly and indicate the day of the eclipse.

purg ly an instrument of HLIIIu‘n!nTuJI astrono
my. but the Olympiad dial—as we named it—
gave it an entire Iy unexpected social function.
[wentv-nine of the 30 surviving gears calcu
late cvcles of the sun and the moon. But our stud-
ies of the inscriptions at the front of the mecha-
nism have also vielded a trove of intormation on
the risings and settings of significant stars ind of
the planets. Moreover, on the “primary” gear
wheel at the front of the mechanism remnants ol

igs stand witness to a lost epicyclic system

l‘{‘.!l‘
that could well have modeled the back-and-forth
motions of the planets along the ecliptic (as w ell
as the anomalies in the sun’s own motion). All
these clues strongly support the inclusion of the
<un and of at least some of the five planets known
in ancient times—Mercury, Venus, Mars, Jup
ter and Saturn.

Wright built a model of the mechanism w ith
epicyclic systems for all five planets. But his in-
genlous layout does not agree with all the evi-
dence. With its 40 extra gears, 1t may also be too
complex to match the brilliant simplicity of the
rest of the mechanism. The ultimate answer may

still lie 50 meters down on the ocean floor.

I'he question of where the mechanism came from
nd who created it is still open. Most of the car

vo in the wrecked ship came from the eastern
Greek world, from places such as Pergamon, Kos
and Rhodes. It was a natural guess that Hippar-
chos or another Rhodian astronomer built the
3

mechanism. But text hidden berween the 235

monthly scale divisions of the Metonic calendar

contradicts this view. Some of the month names

www.ScientificAmerican.com

were used only in specific locations in the ancient
Greek world and suggest a Corinthian origin. It
the mechanism was from Corinth itself, it was
almost certainly made before Corinth was com
pletely devastated by the Romans in 146 B.C. Per-
haps more likely is that it was made to be used in
one of the Corinthian colonies in northwestern
Greece or Sicily.

Sicily suggests a remarkable possibility. The
island’s city of Syracuse was home to Archime
des, the greatest scientist of antiquity. In the first
century B.C. Roman statesman Cicero tells how
in 212 Archimedes was killed at the siege of Syr
acuse and how the victorious Roman general,
Marcellus. took away with him only one piece of
plunder—an astronomical instrument made by
A rchimedes. Was that the Antikythera mecha-
nism? We believe not, because it appears to have
been made many decades after A rchimedes died.
But it could have been constructed in a tradition
of instrument making that or iginated with the
eurcka man himself.

Many questions about the Antiky thera mech-
anism remain unanswered—perhaps the great
est being why this powerful technology seems to
have been so little exploited in its own eraand in
succeeding centuries

In Scientific American, Price wrote:

g to know that just before

It is a bit fr
the fall of their great cit ilization

e ancient Gred ks

bad come so close to our age, not only in their

thought, but also in their scientific techn logy.

Our discoveries have shown that the Anti
kvthera mechanism was even closer to our we rld

than Price had conceived. 3

MORE TO
EXPLORE

An Ancient Greek Computer.
Derek J. de Solla Price in Scientific
an, Vol. 200, No. 6,

)—67: June 1959

Americ

page

Gears from the Greeks:

The Antikythera Mechanism—
A Calendar Computer from

ca. 80 B.c. Derek de Solla Price in
Transactions of the American Philo-
31 Society, New Series, Vol. 64
. 7, pages 1-70; 1974

Decoding the Ancient Greek
Astronomical Calculator Known
as the Antikythera Mechanism
Tony Freeth et al. in Nature, Vol. 444
pages 587-591; November 30, 2006

Calendars with Olympiad Display
and Eclipse Prediction on the Anti-
kythera Mechanism. Tony Freeth
Alexander Jones, John M. Steele
Yanis Bitsakis in Nature, Vol. 454,
es 614—617; July 31, 2008.

and

The Antikythera Mechanism
Research Project: www.
antikythera-mechanism.gr
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