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What is the
Antikythera
Mechanism?

On Easter Tuesday, 1900, sponge divers from the is-
land of Symi discovered a roman shipwreck near the
coast of the small island of Antikythera. A few months

later, the Greek State organized the very first major
underwater archaeology expedition, with the sponge
divers and the assistance of the Greek Royal Navy.

The wreck is dated ca 80 - 60 BCE while much of its
rich cargo dates from before the second century BCE;
among the superb findings was an object full of gears,
dials and inscriptions, also dated during

the second half of this century.

This particular object is now called the “Antikythera
Mechanism”, and it is on display at the National
Archaeological Museum in Athens. Ever since

it was discovered, it was thought to be

an astronomical device—sometimes as an astrolabe
or a planetarium—or a navigational device or even
a combination of different devices.

Over a century of research has now established
that it is the oldest known astronomical

and calendrical calculating machine. It has been
called the “World’s First Computer”.

The three main fragments of the Mechanism

are on display in the Bronze Collection of the National
Archaeological Museum; the remaining 79 smaller
fragments are kept in the collection’s store.

Ti Elval
0 Mnxaviouog
TwWV AvTiKuOnpwv;

Tn MeydAn Tpitn tou 1900, 6OoVYYaPAOEC

artd TN 20un avakaAuypav €va vavAaylo pwHaikou
TTAOIOU KOVTA OTNV OKTH Twv AVTIKUONPWV.

Alyouc HNVEC LETA, TO EAANVIKO KPATOC OPYAVWOE
TNV TPWTN O0Ta OLEBV XPOVIKA EVAANIA OPXALOAOYIKN)
ATTOOTOAN, UE TN ouVOPOUN TTAOIWV Tou BaotAikou
NauTikoU Kal PE OUTEC TOUC OPOUYYAPAOEC.

To vavdyto xpovoloyeital oto 80-60 1.X. epIov,
EVW TO HUEYOAUTEPO HEPOC TOL TTAOUOCIOU (POPTIOU
TOu gival maAaiodtepo (2o0¢ aiwvag m.X.). Metacy
TWV EKTTANKTIKWY ELPNUATWY TTOL avaoLPONKAvV
ATav Kal €va UrmeoUT{VO AVTIKEIMEVO UIKPWV
OO0 TACEWV UE €LOIAKPITA TTAVW Tov ypavadia
Kall ETTIYPAPEC, TO OTTOIO XPOVOAOYEITAL

O0TO OeUTEPO MIOO TOU 20V Alwva TT.X.

O Mnxaviouog Twv AvTiKuONpwv, OTwe EMKPATNOE
va AEyETal TO IO1AITEPO AUTO AVTIKEIUEVO TTOU
@UAAdooeTal Kal eKTiOeTal oto EOVIKO ApxaloAoyiKo
Mouoeio tTng ABryvag, kataxwpiotnke non anod tnv
AVOKAAUYI) TOU OTNV OIKOYEVEIQ TWV OO TPOVOUIKWV
opyAavwv: aoTpoAdfoc¢, mhavntaplo, Spyavo yia

TN VAUOITTAOIQ, €ival UEPIKEC ATTO TIC AEITOVPVIEG

TTOU TOU €XouV armodoBei. Metd amd Evav aiwva
EPEVVWV, Eival TTAEOV E0PAIWUEVN N TTETTOIONON

OTL TIPOKEITAL VIO TOV APXAIOTEPO YVWOTO ACTPOVOULKO
KAl NUEPOAOYIOKO UTTOAOYIOTH, O OTTOIOC ATTOKAAEITAl
KAl «TTPWTOC LTTOAOYIOTNC TNG AVOPWTITOTNTACY.

Ta tpia peyaAutepa Bpavopata tou Mnxaviouou
eKTiOevTal otn 2UANoyr) XaAkwv Tou EBvikou
Apxatoloyikou Mouoegiou. ANa 79 HIKpOTEPQ
Opavouata puAdooovTtal oTn XaAKoBnKn

Tov Mouoeiov.



Whatis
an“astronomical
and calendrical
computer”?

Predicting the position of heavenly bodies
was for all time important for human social life. A modern
computer can output, for a given date and location,
the position and the phases of the Moon, the visible
constellations, the eclipses... But also complex
conversions between various calendars

used from the Antiquity.

Some of these calculations can be performed
by mechanical means (gears, axles and pointers),
although without the same precision or speed.

Such examples are the astrolabes (for calculating

the hour, the sunrise and sunset of stars), the complex
astronomical clocks (which, along with the hour, display
some astronomical phenomena), orreries, planetaria, etc.

TLONMALVEL
«OOTPOVOMLKOC
Kal NUEPOAOYIAKOG

HNXOVIKOG
UTTOAOVIOTNCY;

O urtoAoyIoUOC TNE B€0NC TWV CLPAVIWY CWUATWV
€ixe avékaBev 101aiTEPN onuacia yla tnv opyavwon
NG (WNC TWV avBpwWMWV. 2ZAEPA XPNOIUOTTOIOUE
NAEKTPOVIKOUC UTTOAOYIOTEC KAl EI0IKA AOYIOUIKA

Yla VA TTPOOOI0PIOOVUE, HE BAoN Uia OEO0UEVN
NUEPOMNVIa Kal B€on mapatripnong, tn 6€on

KAl TIC PACELC TNC 2EANVNC, TOLC OPATOUC A0 TEPICUOUC,
OAAQ Kal yia va TTPoPBAEPOUE TIC EKAEIPEIC Kal VIO

VA KAVOUUE TTEPITTAOKEC LETATPOTTEC METAEL TWV
OLOPOPWV NUEPOAOYIWV HE Ta OTToia N avBpwnoTnTa
VIO ALWVEC KATAYPAPEL TA AOTPOVOULKA (PAIVOUEVA.

OPIOUEVEC ATTO AUTEC TIC AEITOVPVYIEC, WOTOOO,
UITOPOULV VA TIpAyaTorTolinBouv Kal JE TN Xpron
OlOTACEWV UE KIVNTA LNXAVIKA HEEN, OOOVTWTOUC
TPOXOUC KAl OEIKTEC, XWPIC OWC TNV iO1a akpifEla
Kall TAXUTNTA UE EKEIVEC TOU OLUYXPOVOU UTTOAOYIOTH).

Mnxaviouoi e TETOIEC OLVATOTNTEC €ival Ol aoTPOAG ol
(Yta ToV UTTOAOYIOUO TNC WPAC KAl TNE AVATOANG

Kall OUONC TWV AOTEPWV), TA ECAIPETIKA TTEPITTAOKO
OOTPOVOMUIKA POAOYIA TTOU padi e TNV wpa OEiXVouv
KOl A0 TPOVOMIKA (paVOUEVQ, TA TTAAVNTAPLA K.QL.
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Why

the Mechanismi s
an astronomical
calculating
machine?

From the moment when the fragments

of the Mechanism were discovered, it was
observed that its mechanical elements were mixed
with bits of inscriptions where astronomical terms
like “of the Sun”, “ray”, “Venus” were visible.

The similarity of these mechanical elements

with more recent objects was obvious.

As cleaning of the fragments moved forward,
new inscriptions were revealed, such as numbers
related to astronomical periods (e.g. the number

lota Theta - 19 for the Metonic period of the Moon
and the number Sigma Kappa Gamma - 223

for the Saros eclipse prediction period).

It was clearly an astronomical device

of great sophistication.

[atl
0 MnXaviouog¢
Dewpeital

OO TPOVOMILKOG
UNTOAOYIOTNG;

ATé TN OTIYU TTOU avakaAugOnkav ta Bpavopata
TOU Mnxaviopouv, mapatnEnNOnKe OTL Ta pNXavika
LEPN TOUL cuvoLACOVTAV PE TURMATA ETTIIYPAPWV
OTTOUL OlAKPIVOVTAV 00TPOVOULKO( OPOL,

ontwc «<HAIOY», «cAKTINA», «cAQDPOAITH».

Ot OpOIOTNTEC AUTWV TWV UNXAVIKWY OlATACEWV

LLE TTIO OLUYXPOVA AVTIKEIMEVA NTAV EUPAVEIC.

Ooo mpoxwpouvoe 0 KABAPIOHOC TwV BpavouATWVY
KAl AITOKOAUTITOVTAV VEEC ETTIYPAPEC,

oMW aplOuoi mov oxetiovtal UE YVWOTEC
OOTPOVOULKEC TTEPIOOOUC (T1.X. O 1O yia TN OEANVIAKN
nmepiodo Tou Métwvocg Kat o 2KI yia tnv mepiodo
ITPOYVWOEWC EKAEIPEWV TOU 2APOV),

YIVOTAV (pavEPO OTI ETTPOKELTO YIa IOLAITEPA
ITEPITTAOKO 0OTPOVOULKO OpyaVvo.




Who studied
the Mechanism
and why new
Investigations
were needed?

From May 1902, in the first publication about the dis-
coveries from the Antikythera wreck, the “strange
bronze machine”is mentioned, with a possible as-
tronomical function. In subsequent publications, the
word “astrolabe” is mentioned, while other opinions
prefer a more complex device, like a planetarium.

The debate continues until the 1970s and the first X-
rays, where consensus is reached about the nature of
the artefact: it is a mechanical calculating device which
displays calendars and related astronomical phenom-
ena. But theories about its functions are challenged
and the deciphered inscriptions are sparse.

Consequently, the National Archaeological Museum
grants permissions for further investigations: in 1990,
with linear tomography, and in 2005, with advanced
surface imaging and tomography techniques. This last
interdisciplinary research is still ongoing.
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[Tolot peAéTnoav
Tov Mnxaviopo
Kol ylatl

XPEIAOTNKE
VEQ HEAETN;

'Hon andé tov Mdio tou 1902, otnv mpwtn ONUocicuon
Via TA EVPRNATA TOU Vauayiou Twv AVTIKUBHpwy,
AVAPEPETAL TO TIEPIEPYO «XAAKOUV NXAVNUO» KAl

TOU ArTOOIOETAl AOTPOVOMUIKN XPON. 2.€ EMOUEVEC
ONMOOCIEVOELC, OPIOUEVOL LIAOVOAV YIa A0TPOAA0,
evw AANol pavtalovtav Evav 1o OUVOEETO PNXAVIOUO,
KATL oav TAavNTApPIO.

H olaudyn yopw amd tn Asrtouvpyia tou Mnxaviopou
OUVEXIOTNKE UEXPL TN OeKaETia Tou 1970 Kal TIC TIPWTEC
OKTIVOYPAPIEC, OTTOUL TTAEOV EMIKPATNOE OLUVAIVEON

V1a TO €i00C TOU OPYAVOUL: ETTPOKELTO TTIA YIA EVAV
LUNXAVIKO, AVOAOYIKO UTTOAOYIOTH), OTOV OTTOi0OV
AVATTAPIOTAVOVTAL NUEPOAOYIA Kal TA OXETI(OHEVA

OO TPOVOULIKA PAVOUEVA. OUWC Ot AEITOVPYIEC

TOU O€V €ixav TPOOOIOPIOTE KON ETTAKPIPWC,

Ol OlOBACUEVEC ETTIYPAPEC NTAV ATTOOTTIACUOATIKEC

Kall Ol OEWPIEC yIa TIC AEITOVPYIEC TOL apgploBnTouvTav.

Etotto EOvikd Apxatoloyikd Mouoegio xopryynoe
OVO VEEC AOEIEC VIO VA ECETAOTOVV Ta Opavouata
LLE TIC TIAEOV OUYXPOVEC TEXVIKEC: TO 1990 E YPOUMIKNA
Topoypagia kal To 2005, otnv TEAEUTAIA £PEVVQ,

UE OUYXPOVEC TEXVIKEC TPIOOIAOTATNC ETTIPAVEIOKAC
ATTEIKOVIONC KAl TPIOOIA0TATNG UTTOAOYIOTIKAG
TOUOYPOAPIaC. 2TNV EPEVVA AUTH, KABWC

KAl OTN HETEMEITA EMECEPYAOIA TWV OEOOUEVWY,

N omoia ouvexidetal HEXPL CNMEPQ, EPAPUOOTNKE
TO OLUYXPOVO TIPOTUTIO TNG CUVEPYAOIAC METALV
OUAOWYV EMOTNUOVWYV OLAPOPWV EIOIKOTHTWV.
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Which are
the parts
of the Mechanism

and whatis

Amo Tl

AMmOTEAEITAL
0 MnXaviouog
Kot TL OEIXVEL;

O Mnxaviopoc amapTidetal armd pNXavika Hepn:
veavadla, KAIMOKEC, AEoveC Kal O&iKTEC. EKTOC amo
AUTA, OPWC, EVA EEXWPLOTO XAPAKTNPEIOTIKO TOU
OUVIOTOUV Ol ETIIYPAPEC TTOV EIVAL XAPAYUEVEG O€
ITOAAEC ATTO TIC ETMIPAVELIEC TOV, KABWC Kal o€ VO
ITAQKEC ol ortoieg MBavwC EKAEIVAV TO unxAavnua.

displayed on it?

The Mechanism consists of scales, dials, axles,
pointers and inscriptions on many of its plates,
including the front and back covers. As guessed
by the early 20th century epigraphists, these

inscriptions are something like
an “instruction manual”.

Putting these inscriptions into the context

of ancient astronomy, in conjunction with
examination of the remaining mechanical parts
(gears, axles, scales, dials etc.) enables researchers
to be confident about the calendrical

and astronomical functions of much

of the surviving device.

But an important part of the Mechanism is missing
and the research on some functions relies to a large
extent on the interpretation of the inscriptions.

O1 eMMYPAPEC AUTEC paiveTal OTI armoteAov oAV
EVa €i00C «EYXELPLOIOL XpAONC» — EKTIMNON TNV
omroia €ixav KAveL AON Ol TTPWTOL MEAETNTEC TWV
Opavoudtwyv oTIc apxEg Tov 200U atwva.

H évtacn Twv mypa@wyv oTo TAAICIO TWV
QOTPOVOULKWY YVWOEWV TOU apXaiou KOOUOU,
O€ OUVOULAOMO UE TNV eCETAON TWV OWCOUEVWV
UNXAVIKWV HEpWV (Ypavadia, A&ovec, KAIUAKEC,
LEEN OTA OTTOIA KIvOUVTAV Ol OEIKTEC K.ATT.),
EMETPEYPE OTOUC OLYXPOVOUC EPEVVNTEC

VA TEKUNPLWOOULV UE APKETH BefaidoTnTa

TIC NUEPOAOYIOKEC KOl OOTOPOVOULIKEC
AEITOVPYIEC TOU OPYAVOVU.

KaBwc¢ éva peydo tunpa tov Mnxaviopou

Oev owdetal, N OlEPEVVNON OPICUEVWVY
EMIPOOOETWV As1ITOVPYIWV TOV PacileTal Katd
LEYAAO HEPOC OTNV EPUNVEIA TWV ETTIYPAPWV.



How
does it work?

Turning a crank handle moves simultaneously

all the pointers, through gears and axles that
connect them. By selecting a date in the front 365
days dial (with the possibility of an extra leap day
every four years), corresponding information can be
read about the astronomical bodies on

the other dials. Alternatively, the user can select

an astronomical event and then see the date when
it will occur (or has occurred in the past).

For instance, the user can directly check

the correspondence between the solar and the
lunar calendar, the position and phase of the moon,
and the eclipses that may occur for a given day

of the selected month. But the most remarkable
ability of the Antikythera Mechanism is to show

the variable motion of the Moon, realized through
an extraordinary epicyclic gear train.

[Mwc
AEITOVPVYES;

H ieplotpo@n arno Tov Xprnotn Uag XEIPOKIVNTNG
AABNAC KIVel TAUTOXPoVAa OAOUC TOUC OEIKTEC, MEOW

TwV ypavadlwy Kal TwV acOVwV TTOU TOUC CUVOEOULV.
Etol, av emAeyei pia nuepopnvia otnv UImPooTIVH
KAipoKa Twv 365 nuepwv (pe duvatotnta puduong

V1A Hia EMITAEOV NUEPA KADE TEOOEPA £TN), Ol UTTOAOITTOL
O€iKTEC Ba OWOoOULV OAEC TIC OLODECIUEC OO TPOVOUIKEC
TTANPOPOPIEC VIO AUTHAV TNV NUEPOUNVIO. AVTIOTPOPWC,
O XPNOTNG MITOPEL VA PEPEL EVAV OEIKTN O KATTOLO

OO TPOVOUIKO (PAIVOEVO KAl KATOTTIV VA OEL

TNV NUEPOMNVIA OTNV OTTOIA TO OUYKEKPIMEVO
pavopeVo Ba cupBei.

[1a TapAdELya, UTTOPEL O XPHOTNC VA OEL AUECT TNV
AVTIOTOLXiO aVAECA OTO NAIAKO KAl OTO OEANVIAKO
NUEEOAOYIO, AN KAl TN B€oN Kal TN pAon TNG 2eAvNC,
KOBWC Kal TIC EKAEIPELIC TTOU EVOEXETAL VA CLUBOUV O€
OUYKEKPIMEVN NUEPTA TOU OEANVIAKOU Urva.

Ouwc n TAEoV acloTTPOOEKTN OLVATOTNTA

Tou Mnyaviouou Twv AvtiKuOnpwv

gival n mapovaoioon TNG METABANTAC Kivhong

NG 2€AVNC, N OTToIa EMTUYXAVETAL UECW

£VOC EKTTANKTIKOU ETTIKUKAIKOU CUOTHUOTOC
OOOVTWTWV TPOXWV.




Is it unique
(without

precursors
Oor successors)?

References to similar mechanisms are found

iIn many ancient texts, but none matches exactly
our knowledge of this specific device. It is almost
certain that many similar mechanisms were
constructed in Antiquity, but there were not saved
as they were recycled to build other objects.

After the Mechanism was built, Cicero (end of 2nd
century BCE - beginning 1st century BCE), Vitruvius
(1st century BCE) and Heron (1st century BCE - 1st
century AD) have detailed mentions of geared
devices, but also of planetaria. It should

be mentioned that Heron’s terminology matches
pretty closely some of the terms encountered

in the “user manual” of the Mechanism.

The technology for cutting gears and their use

for the variation of rotation ratios were known

at least a century before the estimated period
during which the Mechanism was built,

e.g. the second half of the 2nd century BCE.

After the Antikythera Mechanism, the next known
complex geared astronomical device is the
Giovanni de Dondi’s planetarium (astrarium).
Later in Western Europe more and more precise
planetaria were built, both for astronomical use
and to enhance the prestige of their owners.
Despite the lack of evidence, it is considered

that this tradition was saved
by anonymous artisans,
as seen in similar cases.

Eival povadikog

(XWPLIG TTPOYOVOUG
KOl EMYOVOUC);

Ava@opEeC 0€ UNXAVIOUOUC TTAPOMOLOUC IE TOV
Mnxaviouo tTwv AvTikuOnpwv Bpiokouvue og TTOANG
apxaia Keipeva. Kapia opwc meptypagny 0gv talpladel
ATTOAUTWC ME TIC YVWOELC LAC VIO TO OUYKEKPLIUEVO
Opyavo. Eival ToAU mBavo va gixav KATaOKEVAOTEI
TTOAAOI[ aAVAAOYOL HNXAVIOUOi O0TNV apxaldTnTa,

Ol OTTO{0l OPWC OV oWONKAV EMEION TO UAIKO TOUC
AVOKUKAWVOTAV Yl TNV KATAOKEUN

AAAWV AVTIKEIMEVWV.

H texvoAoyia yia tnv Kkataokeur ypavallwy

Kal N Xprjon Toug yia tn LETABOAR Twv AOywv
TTEPLIOTPOPNC NTAV YVWOTEC TOUAAXIOTOV

£vav alwva v arnd To XPOoVIKO OlAoTNHA OTO OTT0I0
EKTIMATAL OTI KATAOKEVAOTNKE 0 MNnXaviouog,
ONAaon To OeUTEPO OO ToL 20V alwva 11.X. MeTa

TNV KAtaokeun Tov Mnxaviopou twv Avtikudrpwy,

0 KiképwvV (TEAN 20V — apxEC Tou atwva 1.Xx.),

o BitpouBio¢ (1o¢ aiwvag m.X.) kat o Hpwv (1o¢ aiwvag
m.X. — Tog p.X.) avapEPovTal AETTTOUEPWC

O€ MNXAVIOMOUC e Ypavadla, aAd Kal o€ TAavnTapla.
MAAIoTQ, N TEXVIKI opoAoyia Tov Hpwvo CUUTTITTTEL
QPKETA ME TOUC OPOUC TTOU avayvwploTnkav OTo
«€YXelPidlo xprionc» tov Mnyxaviopou.

O eMOPEVOC YVWOTOC TIEPITTAOKOC AOTPOVOUIKOG
UNXAVIOUOC HE Ypavadla gival To TAavNTApLo
(astrarium) tou TCodvvi NtovT (Yupw oto 1365).
ApyOTEpPa Kataokevdotnkav otn OUTIKN Evpwrn
OAO Kal o akpIr) mAavntdpla, Ta omoia
XPNOIOTTOINONKAV ArTd AoTPOVOUOUC, AAAA Kal
ATTOTEAEOCQAV TTOAUTIMA AVTIKEIMEVA TTOV TIPOCEOIOAV
aiyAn oTouc I0IOKTNTEC TOUC. [NMapd Tnv amouoia
EVPNUATWY, EVAOYWC eiIKAleTal OTL N Tapddoon
Ola0WONKE Ao YEVIA O€ YEVIA XAPIG OTOUG
AVWVUHOUC TEXVITEC, OTTWC YIVETAL KAl O AANNEC
AVAANOYEC TTIEQITTTWOELC.



Where, when
and by who
was it built?

It is thought that the Mechanism was probably built
during the second half of the 2nd century BCE,

as part of the tradition of "Sphairopoiia” (sphere
making), possibly originated by Archimedes.
Starting with Apollonios of Perga (3rd - 2nd Century
BCE), Hipparchos of Nicaea (2nd Century BCE)

and their contemporaries astronomical theory had
progressed far enough to make it possible to design
a mechanism representing the movement

of the “wanderer stars” (the planets)

and the variable motion of the Moon

(the first anomaly).

Poseidonios from Rhodes had been considered

as a possible designer of the Mechanism.

Both Hipparchos and Poseidonios were active

in Rhodes and this pointed to Rhodes

as a possible place for the birth of the Mechanism.
Much of the cargo of the Antikythera ship also
points to the same region. But the Metonic calendar
and the month names point to months that could
originate from Corinth itself or to one of its like
Tauromenium, founded by Syracusians.

Could a tradition originating with Archimedes
have survived, integrating into sphere making

the epicycles or the equants, which permitted

the explanation of the variation of the apparent
velocity of heavenly bodies?

[ToTE, Ao IMOLOV
KOl TTOU
KATOOKEVAOTNKE;

EkTipatatl 0Tt o MNXaviopog KATAOKEVAOTNKE

KATA TO OEUTEPO UIOO TOU 20V alwva 1.X.
[TpoUTApXE N Mapddoon Tou ApXIUAON KAl TNG
«o@atporoliag». Ao tov AToAAWVIO, Tov IrTmapxo
KAl TOUC OUYXPOVOUC TOUC OTPOVOMOUC Eixav AON
TTPOOOLOPIOTEL LE APKETH AKPIBEIO Ol AOTPOVOUIKEG
OTAOEPEC OVUTWC WOTE VA NTAV OuVATH N KATAOKELN
LNXaviouou avamapaotaong The Kivnong Twv
KTTAAVWHEVWYV AOTEPWVY», EVW ATAV YVWOTH

KAl N TPwWTN avwuaAia TnG Kivnong tTng 2eARvnc.

[MIBavdc Kataokevaotg Tou MNXaviouov EXEl
Oewpnbei o Noogldwviog o Poo1o¢. O Immapyxoc

Kat o [Noogldwvio¢ maparméumouyv otn POdo 1y oTIC
KOVTIVEC OKTEC TNC lwVvIag W¢ TOTTOUC KATAOKEUNG
TOU MNnXaviopoU. 2Ta (01a YEPN TTAPATTEUTTEL KAl TO
(pOPTIO TOL TTAOIOVL TTOL vavAaynoe ota AvtiKuOnpEa.
Oupw¢ 1o METWVIKO NUEPOAOYLO EXEL XOPAYHEVA
OVOUATA UNVWYV TTOV PAIVETAL VA AVNKOUV 0TNV
KopivBo 1y og kdmota amnod TI¢ armolkieg Tng,

OTTWC TO TAUPOUEVIOV, TO OTTOIO EiXaV IOPVOEL

2 upakouvolol. Apaye va eme(noe n TapAadoon

TOU APXIUNON O€ KATTOLO EPYAOTHPLO TTOU apYyoTEPQA
0a evétaooe oTn o@alPOTOoLia TIC YVWOEIC

TWV ETMIKUKAWYV 1) TWV EKKEVTPWV, TTOU EMTETPETTAV
TNV £6NYNON TNG METABOANG TG PAIVOUEVNG
TAYUTNTAC TWV OLPAVIWV

OWMATWV;




