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THN TEXNOAOTFIA THE ENOXHE TOY

Me peydAn pou euxapiotnon xalpeTiCw pia véa ékBeon
OXETICOPEVN HIE TOV EKTTANKTIKO MNXQVIOHO Twv AVTIKUBHPWY, N
ornoia opyavwvetal and to EBviké 16pupa Epeuviv kat to EBviko
Apxaiohoyikd Mouaeio, o€ cuvepyaoia pe Tnv Ouada Merétng Tou
MnxaviopoU Twy AvTiKuBripwy kal Ty Etaipeia Mehétng Apxaiag
EMnvIkr¢ Texvohoyiac.

OLTTPOOPATEC EPEVVEG, Ol OTTOEC EKAVAV XPH 0N TNG LoXVOG

NG OLUYXPOVNE TEXVOAOYIAC YIa va AUCOULV TOUG YPI(POUC TOU
Mnxaviopou, Snuiovpynoav maykoouio evolapépov. Miotelw
OTLAUTO TO EVOIAPEPOV EXEl UEYAAN onpacia, katd SVo KUPIoUG

Itis a great pleasure to welcome a new exhibition associated with
“he extraordinary Antikythera Mechanism, organized by the Nation-
| Hellenic Research Foundation and the National Archaeological
[Museum, with the Antikythera Mechanism Research Project and the
A ssociation of Ancient Greek Technology Studies.
Tl e recent researches which have used the power of modern
te hnology to discover its mysteries have created world-wide inter-
est | believe that such interest is important in two major ways. The
mc Jern results have come about through successful international
coll boration, and its first effect has been to excite interest in the
extr.ordinary achievements of ancient Greece. A whole new audi-
ence is becoming aware of a historical perspective which has been
lackir g or neglected since the study of the classical world ceased to
be the primary basis of advanced education. Not only do we won-
der at' he newly-revealed technological abilities in the pre-Christian
era, bu we also re-discover the glories of Hellenic art, architecture
and lite ature. Secondly the new results remind us of the heroic
and fun lamental studies that have been carried out by a century’s-
worth ol enthusiastic investigators before the most recent studies
were st? .

We now 1.ave a fairly good overall understanding of what the
Mechanism could do, although many details remain to be filled in.
Work continues on interpreting the inscriptions and the subtleties
of mechanical design. But we still do not really know why it was
made, and a proper assessment of the implications of the level of

TPOTOUC, Ta VEQ AMTOTEAEOUATA £PTACAV PECW UIAG ETITUXNHEVNG
SleEBVOUC cuvePYaoIag TNG OTOIAC TO TIPWTO ATTOTEAECUA TV

VA TIDOKAAEDEL TO EVOIaPEPOV Yia Ta amoTeuTa eMTELYUATA

¢ apxaiag EAadac. Eva teheiwg véo kovd avTidapBaveral pia
IOTOPIKT TTPOOTTTIKK 1) OTTolal ENENTTE 1 Eixe TIEPIPPOVNOEL ammod TéTe
TIOU N UEAETN TOU KAACIKOU KOOHOU EMaie va gival n Kupiwe

Baon ¢ avwtatng maideiag. Oxl udvo avapwTIOUACTE YIa TIC
VEOQTOKAAUPOEICEIC TEXVONOYIKEC OEEIOTNTEC OTNV TTPOXPIOTIAVIKN
EMOXM, OMG QVAKOAUTTTOUE €K VEOU TIC OOEEC TS EMNVIKAC TéxvNG,
QPXITEKTOVIKNC KAl A\OYOTEXVIOC. AEUTEPOV, TA VEQ ANTOTEAEOHATA
HAC PEPVOLV TTIOW OTIC NPWIKES KAl BEUENOKES EDEVVEC TTOU
EMTENEOTNKAV ETTE EVav AlwvVa Ao eVBOUCIWOEIG EPELVNTEC, TIPIV
EEKIVIAOOULV OL TIAEOV TIPOOPATEC EDEVVEC,

Y HEPA EXOULE UIa OPKETA KON YEVIKH YVWOoN YIA TO Tt IIMopoUoE
VA KAVEL O MNXAVIOHOC, QV KAl APKETEC AEMTOUEPELEC TIAPAUEVOUV
ave€nynTec. To €pyo TNG EPUINVEINS TWV EMYPAPWY Kal TwV
AETTTOUEPEIWDV TNG UNXAVIKAG Oxediaong ouvexiCeTtal. ANA akdua
Sev yWwpICOUUE TTPAYHATIKA YIOT KATAOKEUAOTNKE, Kal LOAIC EXEL
EeKIVAOEL €va KATAMNAO assessment Tou eméSOU TNG OXETIKNC
Texvoloyiag. Htav ouolaoTtikd 0 Mnxaviopog wia Aapmpr) Sri\won
TOU TO ATAV YWWOTO YIa TO ZUUTaV 0Ta TEAN TOU 20V alwva 11X,
[oleg elval Ol CLVETTEIEC YIal TOV TPOTIO TIOU QVATTTUXONKE N ENNVIKN
PNOCOYIa, GTAV EXOUIE KATA VOU GTI Ol PINGCOPOL Gfyoupa
yvwpiav TNV UTIAPEN AUTWY TWV «VTETEPUIVIOTIKWY» CUCKEUWY;
[a TOLAAKIOTOV EMTTA ALWVEC LETA TO 250 TLX. e TO EeKivnua Tou

technology involved has only just begun. Was the Mechanism basi-
cally a bold statement of what was known about the Universe at the
end of the second century B.C.? What are the implications for the
way Greek philosophy developed, knowing that philosophers must
have been aware of these “deterministic” devices? The mechanisms,
or“spherae’, can be traced in literature over at least seven centu-

ries from about 250 B.C., when Archimedes took an interest. What
happened to the technology? Why was it not developed by the
Romans? These are important questions, and | am pleased to note
that the classical scholars of today are at last beginning to realise the
significant implications of the Antikythera Mechanism, after many
years of apparent neglect — possibly because they either doubted
its authenticity (certainly no longer a problem) or were unaware of
its unparalleled technical sophistication.

For the future study we must hope that other examples of ancient
geared devices will be found, or perhaps recognised in other collec-
tions. It would be very good to be able to put several examples from
before 200 A.D. on display — but so far the Antikythera Mechanism
remains unique! We must be grateful that it survived. This exhibition
will help to show you why it is both so important, and so amazing.

Mike Edmunds, M.A., Ph.D., FR.A.S.,, F.Inst.P, C.Phys.
Emeritus Professor of Astrophysics, Cardiff University, U.K.
and Chairman of the Antikythera Mechanism Research Project

APXIUASN, CUVAVTAUE OF KEIUEVA QVAPOPEC OTOUG UNYXAVIOHOUG, iy
«opaipee». TLoLVERN otV Texvoloyia; MNati Sev avamtuxbnke and
Toug Pwpaioug Autd fval onpavTika EpWTrOTA KAl ONUEIWVW
EUXAPIOTWE OTI O1 CNUEPIVOL EPELVNTEC EMITENOUC apxiCouv va
ouveldNnTomoloV TIC ONUAVTIKES implications Tou MNxaviopoU Twv
AVTIKUBrpwV, UETE amd TTOMNA £Tn GavopeVIKAG neglect — mBavwg
emeldn eite ap@lofntovoay TNV aUBeVTIKOTNTA Tou (AUTS Ue
BeBaidtnTa Sev amotehei Méov mPORANUA) eite Sev yvwpllav Tn
povadIkry TEVIKY) Tou sophistication.

310 HENOV o@eilope va eArTiCoupe OTIL Kal AAa iapadeiypata and
QaPXAoUC LNXavIopoUg e Ypavadia Ba avakahu@Bouv r mbavwg Ba
QVayVWPIOTOUV O AMEG CUNOYEC. Oa ATaV EAIPETIKO AV UTTHPXE

n SuvatodTNTA ELPAVIONE TTOAWY TTAPASEIYUATWY TTOOEPKOUEVWV
TP 10 200 pLX. QOTOC0 €W Kal ONUEPA O MNXAVIOHOG TwV
AVTIKUBr pwV Tapapével povadikoc! Opeiloupe va ipaote
EUYVWHOVEC YIa TO OTI SlacwBnke. AuTr n ékBeon Ba oag Bondr|oel
Val KATAVONOETE yIaTi £fval TAUTOXPOVWG TOGO ONUAVTIKO Kal
EKTTANKTIKO.

Mcdik EvtuouvTg, ouoTiuog Kabnyntric AGTpOQUGIKIC TOU
Mavemotnuiov Tou Kdpvtip, uérog tng BaoiAikric ACTPoVouIKAG
Etaipeiac kat Tou lvotitoutou QUOIKiE, Kal kmpéowmog Tns Ouddag
MeAétng Tou MnyaviouoU twv AvtikuBripwv
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T eival o Minyavioudc¢ twv AvtikuBnpwy;

Tn Meydhn Tpitn Tou 1900, aeouyyapddec amd Tn XN avakaAupav éva vauaylo pwpdikol mAo{ou KovTd oTnv akTh
TWV AVTIKUBR pwV. AlyouC IAVES UETA, TO EMNVIKO KPATOC 0pYAVWOE TNV TEWTN oTa SLEBV XpoVIKA eVANA ApXAIONOYIKN
QATTOOTOAN, KE TN cuvOpour TAoIWY Tou Bacihikol NauTikou kal pe SUTEC TOUS GPoLYYapddec. To vaudylo xpovohoyeital
0710 80-60 11.X. IEPITIOU, EVW) TO EYANUTEPO UEPOC TOU POPTIOU TOU Eival MAAAIOTEPO (20¢ alwvag T.X.). MeTagl Twv
€UPNUATWY TTOU avacLPEBNKAV ATAV Kal éva UTPOUTVO QVTIKEILEVO UIKPWY SIAOTACEWY HE EUSIAKPITA TAVW TOU
ypavadia Kat eMypagéc, To 0moio XPOoVoAoyeTal 0To SEUTEPO UICO TOu 20U alwva T.X.

O MnXaviopoc Twv AVTIKUBRpwY, OTTWE EMIKPATNOE Va AéyeTal TO IBIAITEPO AUTS QVTIKEIEVO TIOU PUAACTETAL Kal
ekTiBeTal oto EBvikd Apyaloloyikd Mouoeio Tng ABrjvag, kataxwpiotnke Adn amod tTnv avakAaAur| Tou 0TNV OIKOYEVELQ
TWV ACTPOVOUIKWY 0pYavwy: acTPoAdBoc, mavntdplo, Opyavo yia Tn vauotmolia eival LepIKES amd TIC AeIToupyieg

TIOU TOU €xouv amodoBel. Me Tn LEAETN TOU €xOuV AOXOANOEl TONOIL eMIPAVEIC EMOTAHOVEC idN amd TNV €Moxr| Tou
avakaNueOnKe, evw eival mMéov edpaiwpévn n memoiBnon OTt MEOKELTAL YA TOV APXAUOTEPO YVWOTO ACTPOVOUIKO Kal
NUEPOAOYIAKO LNXAVIKO UTIOAOYIOTH.

Ta tpla peyahUtepa Bpavouata Tou Mnxaviopou extiBevtal otn XuAoyr) XaAkwy Tou EBvikol Apxatoloyikol Mouaeiou.
AN 79 pikpoTtepa Bpavouata euAGcoovTal oTn XaikoBrikn Tou Mouoeiou.

1| What is the Antikythera /\/Iechanisn%
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0 ""’t To om\itaywyd MYKAAH, vaurinyrBnke otnv AyyAia wc ELDORADO to 1884
< "‘ Kall ayopdoTnKe Ayoug Hrveg HeTd amd To EMnvikd Bacilikd NauTiko. To
" Moo éAaBe PEPOC OTOV OO TOU 1897, GTOUC BAAKAVIKOUC TIONEOUC
Tou 1912-13 kat T MikpaolaTikr) ekoTpateia Tou 1920-22.

The Royal Navy vessel MYKALE (build 1886 in England as ELDORADO).

Kata tnv emiyeipnon avéAkuong tou Bnoavpou

ot Béon «Kapwdkior Twv AvtikuBipwv: -

Slakpivetal pia AépRog tou Baohikov Nautikou

Kat To éva amo ta SU0 kalkia Twv oeouyyapadwy.

Kata tnv emiyeipnon avéAkuong tou Bnoavpou
o1t Béon «Kapvdkio» Twv AvTikuBipwv:
Slakpivetal pia AépRog tou Baohikov Nautikou

Kal To éva amo ta SU0 Kalkia Twv 0QoLYYapAadwy.

H vapkoBétida AIMAAEIA

H vapkoBétida AIMAAEIA




Tt onuaivel «a0TPOVOUIKOG
Kal NUEPOAOYIAKOC UNXAVIKOC UTTOAOYIOTAGC»

O umoloyloudg TN BEoNnC TwV oUPAVIWY CWHATWY &lxe avékabev 101aitepn onuacia yia Tnv opydvwaon tng (wri¢ Twv
avBpWNWy. YAUEPA XPNOIUOTIOIOUUE NAEKTPOVIKOUC UTTOAOYIOTEC KAl EISIKA AOYIOUIKA Yia VA TPOadIopicouLE, e Bdon
uia Gedopévn nuUeponvia kat Béon mapatrenong, TN B€on Kat TIC PATEIS TNG ZENAVNC, TOUC OPATOUC AOTEPICHOUG, YIa
va TIPOPRAEPOULE TIC EKAEIPEIC, AMG Kall YIA VA KAVOUE TIEQITTAOKEG LETATPOTTEG UETAEL TWV SIa@OPWV NUEPONOYIWY e
Ta omola N avBpwmOTNTA YIA AIWVES KATAYPAPEL TA AOTPOVOUIKA QAIVOUEVAL.

OpIOHEVEC amO AUTEC TIC AEITOVPYIEC, WOTOCO, UMOPOUV VA TTRAYHATOTOINB0oVY Kal e TN Xeron Slatdéewy pe Kivntd

UNXAVIKA UEPN, 000VTWTOUG TPOXOUC Kal SEIKTES, XWPIC OuwE TNV (G1a akpiela kal TaxuTnTa HE EKEVEC TOU GUYXPOVOU
UTTOAOYLOTH.

Mnxaviopofl e TéToleg SuvatdTNTEC ival Ot AOTPOAABOL (YA TOV UTTONOYIOHO TNG WEAC KAl TNEG AVATOAAC KakdUong Twv
aA0TEPWVY), TA ECAIPETIKA TIEPITAOKA AOTPOVOUIKA POAOYIA TIOU Had( e TNV wpa SEiXVOLV Kal A0TPOVEEIKA GalVOUEVA, TA
mAavnTapla, K.A.

ACTPOVOUIKO poAdL oty Mpdya

2 | What is an “astronomical and calendrical computer”?
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Ao TN OTIyUr} TTOU avakaAueBnkav Ta 8palvopata Tou Mnyaviopou, EVTUTIWON TIPOKANESE TO YEYOVOC OTI T NXAVIKA
uépn Tou ocuvdudaldovtav P THAKATA EMYPAQWY GTou SIaKPIVOVTAV AoTPOVOUIKO! 6pol, OTTwWS «<HAIOY», «<AKTINAY,
«AOPOAITH». Ot opoIOTNTEG QUTWV TWV PNXaVIKWVY SIaTAaSewy e To oUyxpova avTikeipeva Atav epoaveic. Oco
TIPOXWPEOUOE 0 KABAPIOUAOC TwV BPAUCHATWY KAl ATTOKAAUTITOVTAV VEEG ETTIYPAPEC, OTTWC apiBuol Tou oxeTiCovTal pe
YVWOTEC AOTPOVOUIKEC TTEPIOSOUC (T1.X. 0 1O yia TV mepiodo Tou Métwvoc kat o 2K yia Tnv mepiodo Tou dpou), itav
Pavepd o€ OAOUC TOUG LEAETNTEC OTL EMMPOKEITO YIA ACTPOVOUIKO OPYAVO.
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Owtoypapia Tou 1905 e ONUEWOELG it g : .

Tou ANUTTEQT Peyy, 0 omoiog oulntouoe T S J : 3 ; S O

v droyn éti ta Op TQ TOU : 4 - )

Mnxaviopou avrikav o€ aOTPOVOUIKO

Opyavo, aNd ixe amoppiel TNV

mepIMTwon va Atav UMoAeippaTa
Toury  aoTpoAdfou.

[

CT slice Archive photo (1905) with handwrit-
ten notes by Albert Rehm, who had
rejected the astrolabe hypothesis, but 1§
not that the fragments were those of an’
astronomical device.

From the moment when the fragments of the Mechanism were discovered, impression was created by the fact 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, like numbers related to astronomical periods (e.g. the number 19 for
the Metonic period and the number 223 for the Saros period), it was obvious to all the researchers that they were in
front of an astronomical device.




ANav MmpopAel Kat MAaikA Py

Ntépek vre oA Mpaig
kat XapaAapmog Kapdkalog

Oeopavidng, Toivep, Nkivtep, XapTvep

Ytang, Xfopwvog, Padog,
Ped1adng, Aumept Pep

1980

1990

2000

2010

[Totot ueAétnoav tov Mnyaviouo
Kal yiaTi XOEIAOTNKE VEA UEAETN;

'HN amd tov Mdio tou 1902, otny mewtn SnUOocieuon yia Ta EUPrIATA TOU vauayiou Twv AVTIKUB pwy, avagépeTal To
TIEQIEPYO «XANKOUV LNXAVNLIO» KAl TOL amodiGeTal AOTPOVOLIKT XPHOoN. 2 EMOUEVEC SNUOCIEVTEIS, OPIOUEVOL AoUoaV

Y10 aoTPOAAP0, eV GMOL @avTalovtay évav To OUVOETO UNXaVIoO, KTt oav mAavntdplo. H Slapdyn yupw amod
AeToupyia Tou MNXaVIoHOU CUVEXIOTNKE Wéxpt TN SekaETia Tou 1970 Kal TIC TEWTES AKTIVOYPAPIEC, OTTOU TTAEOV ETTIKOATNOE
ouValveDn yia To €i60C TOL OPYAVOU: ETTPOKEITO TTIA YIA £VAV UNXAVIKO, AQVAAOYIKO UTTOAOYIOTH, GTOV OTTOIoV avammaploTOVTaAl
NUEPOAGYIA Kal Ta OXETICOPEVA AOTPOVOUIKA pavOuevVa. OUWE Ol AeIToupyieg Tou Oev gixav TPOaOIOPIOTEN AKOUN
EMAKPIBWE, Ot SIABACHEVES ETYPAPEC ITAV ATTOOTIACHATIKES Kal Ol BEWPIEC yIa TIG AeIToLpYieG ToL aupiopntovvtay. ETol To
EBviko Apyatohoyikd Mouaceio xopriynoe U0 véeg ASEIEC yia va EEETACTOVY T BpaloUaTa UE TIC TTAEOV CUYXPOVEG TEXVIKEC:
T0 1990 LE YPapUIKr Topoypagia kat To 2005, 0Tnv TEAEUTAIA €PELVA, [IE CUYXPOVEG TEXVIKEC TPIOSIACTATNG ETIIPAVEIAKNG
AMEIKOVIONG KAl TPIOSIACTATNG UTTOAOYIOTIKAC TOHOYPA®{aC. TNV épeuva auTr), KaBwg Kal 0Tn LETEMETA eMeéepyacia Twv
Sedopévwy (n omoia ouvexiletal PEXPL OrUEPQ) EQAPUOTTNKE TO CUYXPOVO TPATUTIO TNG CUVEPYATIAC LETAED OUAdSwWY
ETMOTNUOVWV SLaPEPWV EIBIKOTATWV.XXXXXXXXXXXXKXXKKIKKIXKKXHKKIKKIKHKKIKKIKKIIXHKKIKKIXKKKIXHKKIXKKXXKXKKK
XXXXKKXKXKKXKXKXXKXXKKX

4 | Who studied the Mechanism
and why new investigations were needed ?




To ONUEWHATAPIO TOU ANUTTEQT Pe(, OTTOL Yia TTPWTN Gopd
ONUEWVETAL N AEEN «TTAQVNTAPIO YIa TO EUPNKA TOL vVauayiou Twv
AvTIKUORpwv. O Fepuavds INOAOYOG ANUTIEQT PEW FTaV O TTPWTOG
TIOU HENETNOE CUOTNIATIKA TIG EMMYPAPEG KAl T 0OPATA UNXAVIKG
HéPN Tou Mnxaviopou. Eixe katahi&el kat ota oxédia evog
HNXaVIKoU OHOIWUATOC, TO OTo{0 €V KATAOKEUAGTNKE TTOTE.

),

tharth sy

O Navapxog lwawng Oeopavidng, Siogyyovog Tou Oeddwpou
KohNoKoTpwvn, FTav 0 TPWTOG TTOU KATAOKEVAOE UNYAVIKO OHOIWHA
Tou MnxaviopoU Kat 3orBnoe ot HETaPopA TNG YVWOonG yia Tov
MnXQVIOHO, € QVAKOIVWOEIG OTO EEWTEPIKO Kal aMnAoypapia

e £181KOUC, OVOAOE TO EVPNHA TAOOYVWHOVAY KAl TTPWTOG
(PAVTAOTNKE OTL 0 POSIOG IMTTapxo¢ CUVEESTAV HE QUTO.

O Ntépek vie ZOMa MMpALg, I0TOPIKOE TwV EMOTNHWY, ATav O

TIPWTOG TIOU UMOPETE va Sl TO ECWTEPIKS Twv BPaUOHATWY

Tou MnxaviopoU, &pIG OTIG AKTIVOYPAPIES TOU KTIVOQUGIKOU
Xapahapmou Kapdkahou. To 1959 Snpocieuoe éva omoudaio Gppo
oto Scientific American kat 1o 1974, GTo KAAGIKO TINEOV £py0 TOU
Gears from the Greeks [fpavadia and toug ENnved], iou amotéeoce
TN BA0N YIa ONEG TIC KATOTTIVEG EPEVVEG LEXPIL OFEPQ, TTPOTEWVE OTI O
MnXaVIOHOG AMOTENOUOE Evav UNXQVIKO NUEPOAOYIOKO UMTOAOYIOTH.

MovTtého and xapTovi T OTIoo £ixe KATAOKEVATEL Kal
XPNOolpoTolovae o MNpaig oe SIaAEEEIG kat eMOEICEC yia va eEnyel
TIG Aertoupyieg Tou Mnxaviopou.

O MAKA PAIT KaTQOKEVQAGE €va EVAAAKTIKO AEITOUPYIKO
Oopoiwpa Tou Mnyaviopou, To omoio mapouolacTnke To 2005 6To
20 AlgBvec Tuvedplo Apxaiag ENnvikr|g Texvohoyiac. To povtého
Tou Pt amotehel Tautdxpova €va EPELVNTIKG EPYAAEID, TOGO
Yia TN XPrion EpYaAEiwV Kal UAIKWY KATAoKELS 600 Kal yia Tn
Siep: N TwV AEIToLPYIWV Tou Mnxaviopol. Me To HovTeNo
Tou 0 Pait amédelée Ot ot 16¢e¢ Tou Pep kat Tou Mpdig yia v
TPOOOETN Aeltoupyia Tou Mnxaviopol we mavntdplou rtav
HUNXQVIKE TPQYHATOTOICIHES.

To epyacTrplo Tou PAIT, oplopéva armd Ta epyaleia Tou kai n
TMiow OYn Tou Mnyaviopou oe S1adikaoia KATAoKEUNG.




Amo T amroteleital o Mnyavioudg kai Tt Seiyvel;

O Mnxaviopog amaptiCetal amd punxavikd pépn: ypavadia, KApakeg, afoveg kat Seiktec. EKTOG amd autd, Spwg, éva
EEXWPIOTO XAPAKTNPIOTIKO TOU GUVICTOUV Ol ETTYPAPEC TTOU EiVal XAPAYUEVES OE TIOMEG aTTd TIG ETIIPAVEIEG TOU, KABWE
Kat o€ SUo MAAKEC oL oTToieg MBAVWG EKAEIVAV TO pnxavnua. Ol Mypagé aUTEG paiveTal OTL amotehovoay éva i60g
«EYXELPIOIOL XPrIoNG» - EKT{UNON TNV oTTola Eixav KAVEL &N 01 TTPWTOL HEAETNTEG TWV BPAUCATWY OTIC ApXES Tou 2000
alwva.

H évtagn Twv emypa@wy 0To MAAICIO TwV ACTPOVOUIKWY YWWOEWV TOU ApXa{ou KOCUOU, O OUVOUACUS LE TNV e¢ETaon
Twv 0WCOHEVWV UNXAVIKWV HEPWV (Ypavalla, AEoVES, KNAKES, Uépn oTa omoia Kivouvtay ot OelKTEC KAL), EMETPEPE

OTOUG OUYXPOVOUG EQELVNTEC VA TEKUNPIWOOUV UE APKETH BeRaIdTNTA TIG NHEPOAOYIAKEG KAl ACTPOVOUIKEG AEITOUPYIEG
TOU OPYAVOU.

Kabwg éva pe TUAPa Tou Mnxaviopou dev owletal, n Slepelvnon OPICHEVWY ETIITPOCHETWY AEITOUPYIWV TOU
BaciCetal Katd PHeyAAo HEPOG OTNV EQUNVEIQ TWV ETTYRAPWV.

5 | What is displayed on the Mechanism?

I The Mechanism consists of scales, dials, pointers and inscriptions on many of its plates, including the front and back cov-
ers. 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 me-
chanical 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.




O X&pTNG TWV EMYPAPWY KAl TWV AETOUPYIDV

X H £€£Ta0n TWV TOPHOYPAPIOY
amodEIKVUEL OTI N Avw OTIEIPA TNG
omigBiag 6Yng givat Sinpnuévn

o€ 235 Tpparta, kabéva and
w a Ta omoia avTioTolXE( 08 évav
- ! W oeANVIaKO prva. Evag Seutepevwv
A i SEIKTNC 0TO ECWTEPIKO TN
" 1 = i oneipag Slatpéxel Tov pévo
. by — KUKMO Tou Mnxaviopou mou Sev
£€XE AOTPOVOMIKN onpagia: tTnv
OAvpumada, n omoia éxgt WOT6CO
NUEPOAOYIAKN Kal KOWwVIKN agia.
O ap1Buog 76 OTIG EMYPAPEC
odnyei otnv mBavotnta
unapéng S&ikTn yia Tov KUKAO
Tou KaAAimrmou. O Sgiktng autog
TOMOOETEITAN UMTOOETIKA OTO
aploTEPOS HEPOG TOU ECWTEPIKOU
TN¢ MeTWVIKAG ongipag.

o
"N

Map of inscriptions and functions

KUkAog Tov Métwvog 1 «evveadekatnpic»
O KUKAOG amd pia véa Zehrivn oty emdUevVn ovopAleTal
«OENNVIAKOG UvVaG» (1 «OUVOBIKOG). To TTPOBANUA HE Ta
nNUEPOAGYIA lval OTL éva £TOG Sev TIEPIEXEL AKEPAILO APIBUO
OCEANVICKWV PNVWV KAl £TCL Ol NEPOUNVIEC ATTOKAVOUV OO0
TIPOXWPEA O XPOVOC. [MNaipvovtag we agetnpia Ty NUEPA
NG €aPIVNG Ionpepiag Tou 432 X, o ABnvaiog acTtpovépog
MéTtwv mpdTEIvVE TN AUCN AUTOU TOU TTPORBARUATOC HE TNV
€loaywyr) evog nuepoAoyiou Baciouévou OTov KUKAO TwV
19 g1V («evveadekatnpic»), © Omoiog CUTTITTTEL pE 235
OEANVIaKOUG UrVEG. MéxpL Kal OriEPA O UTTOAOYICUOG TNG
nuepopnviag tou Naoxa, mou givat kivnTr €0pTr} GTo NAIAKO
Hag NUEPONGYIO kKaBWG Baciletal oTIC ATEIG TNG ZENVNG,
TIPAYUATOTIOLETAL E TN XProN Tou METWVIKOU KUKAOU.

@ Apxalol a0TPOVOUIKOL KUKAOL

KUkAo¢ Touv KaAAirrmou

Mepimou évav awwva Petd Tov Metwva, o lwvag acTpovopog
K&Mrmmog BeAtiwoe akopa mepIocOTEPO T CUUITWON
HETady Twv KUKAwV Tou HAou kal TG ZeArivng TapaTnpwvTog
ot 4 Metwvikég mepiodol, 4 X 19 = 76 €1, al\d peiov pia
NUEPQ, CUVETTITTAV AKOPA KAAUTEQA HE TNV avahoyn Tiepiodo
TWV GEANVIAKWY PNVV.

H kétw onelpa tng ormioBlag 6Yng eivat Sinpnpévn os 223
TUAMATA, KaBéva amd Ta oroia AVTICTOIXEL OE évav GEANVIAKO
prva. O1 223 autol priveg amotehouv Tov KUKAO Tou ZApou.
Oplopévol amd Toug JrVeG TIEPIEXOLV ETTIYOAPT] HIE TPOYVWON
EKAEYNG KAl E KATTOLA XAPAKTNPIOTIKA TNG To av Ba gival
€xhenhn Hhiou 1) ZeArvng, av Ba cupBel katd ) Sidpkela

NG NUEPAG 1) TNG VUXTAG, AMNG Kal TNV wpa oty oroia Ba
oupPel. Bvag pikpdtepog Selktng péoa otn oneipa Slatpéxet
évav KUKAO Sinpnuévo ota Tpia. Mpdkermal yia Tov KUKAO Tou
E€ehtyoU, 0 ommoiog TEPIEXEL TREIG KUKAOUG 2 APOU. I KOTIOG TOU
niaparndvw Oeiktn eival n SiéEBwon TG WPEAG TG EKAEWNG
KaTd 8 Wpeg yia kdBe Stadoxikr epiodo Tdpou.

Ancient astronomical cycles

The Metonic Cycle

The Callippic Cycle

KUKMot Tou Zdpou Kat tou E§ghyiol
O1Bafuriviol ixav mapatneroel 0Tt kABe 223 CeEANVIAKOUG
Hrveg (6.586 pépeg kat éva Tpito pépag, SnAadr) ke 18 )
enavahapBdvovtat ot ekheipelg Tou HAou kal tng 2eAnvng,
MG OXL akpIBWG e TIS IBlEG CUVTETAYEVEG. AUTO TO XPOVIKO
Sotnpa Sev TEPIEXEL AKEPAILO APIBO NPEPWV, YEYOVOG TIOU
€XEl WG OUVETTELD TN UETATATION TNG EMAVAAApBavOpEVNG
EKNEIPNG KATA 8 WPEG, 1) 120 POIPEC OTO YEWYPAPIKS KOG
¢ Me Orapxaiol aotpovouol ixav mapatneriost Ot To
TPIMAGCLO XPOoVIKO SlaoTnua, Snhadr| 669 ceAnviakol urveg,
TIEPIEixe aKéPAIO AP NUEPWV, KAl OVOUACAV AUTOV TOV
KUKAO «EEENYLOD.

O KUKAOG TOU 2P0V €ixe OVOUAOTEI «TTEPIOSIKOG XPOVOG» amd
Tov lNtohepaio, aMa T 1691 0 Evtpovt XAAel kaBiépwoe Tov
60 «Z&POGy, Hia eEeEMnvicpévn BaBulwviakr Aéén n omola
efye mMBavwg xpnotpomoinBei A\avBaopéva yia va urmoSelkvUel
XPOVIKA TiEPindo.

Saros and Exeligmos Cycles




«Ta ypavadia

« Tour Tou MnxaviopoU (To Tavw PEPOC AVTIOTOIKE OTO EUMEOOBIO TUAHA). AVaypA@ovTal Ol UETPNOEE Twy apiPuwv
Twv SovTIV KABe ypavallol Kat ot Aertoupyieg Twv SEIKTWY, KaBWE Kal ol mBavég BEoeIC Twy xapévw ypavaliov mou
Kivouoav Touc Seikteg ol omofol amelkoviav TIG BECEIC TwY TAAVNTWV.

[Nw¢ Asrtoupyei 0 Mnyavioudg;

H meplotpoen and tov xpriotn uiag xelpokivntng Aafri¢ Kivel tTautdyxpova GAoug Toug SeikTeg, péow Twv ypavallwv

Kal Twv agdvwy mou Toug cuvdéouvy. ETol, av emAeyel pia nuepopnvia otny WmpoaoTivr KAHAKA Twv 365 NUEPWV (e
SuvatodTnTa PUBKIONG yia pia emmiéov NUEPa KABE Téooepa £Tn), ot uTtdAoIToL OeikTeG Ba SWaoLV OAEC TIG SIABECIUES
QOTPOVOUIKES TTANPOPOPIEC YIa AUTHAV TNV NUEPOUNVIA. AVTIOTROPWE, O XPNOTNG UMOPEl va QEPEL évav OeiKTn O KATTOIO
QAOTPOVOUIKO PAIVOUEVO KAl KATOTY va SEL TNV NUEPOUNVIA TNV OTTOIAl TO CUYKEKPIUEVO @aivopevo Ba cupfel (i ou
OUVERN OTO TTAPENDOV).

Na mapddelyua, Umopel 0 Xprotng va Ogl dueoa TNV avTIoTOolXia avARESA GTO NAIAKO KAl OTO CEANVIAKS NUEPOAGYIO,
AN Kkal TN B€on kat Aon NG ZeAnvng, KaBWwG Kal TIG EKAEIPELS TTOU UITOPOUV VA GUUPBOUV G GUYKEKPIUEVN QA TOU
OEANVIOKOU prval.

6 | How does it work?




Av éva ypavdd pe 100 SOVTIA CUUTAEKETAL UE €va AANO TTOU
€xel 50 Sovtia kat Tou petadidel Tnv kivnor Tou, TOTe To
Oeutepo Ba TepIoTpEPETal e TN pion Tiepiodo, Snhadr dvo
(POPEC TTIO YPHYOPQ: OTAV TO UEYANO EKTEAEL ia TTEPIOTPO®N,
TO UIKPO eKTeNEl SV, Og avTiBeTn Popd. Me kKaTdAMNAouUg
ouvduaopoUg ypavaliwy molamiacidlovTal Kal
SlaipovvTal ot AGYOoL TIEQICTPOPNG LLE OKOTIO TNV ATTEIKOVION
TWV KATAMNAWY A0TPOVOUIKWY TTEPIGAWV. H mioyr| Tou
TIARBouC Twv SovTILY Twv cwlOUEVWY Ypavallwy Tou
MnxavIoLoU gival ArmOTEAEGHA UTTOAOYIOHWY UE apeTnpia
TIC TTEPIGAOUC TOU METWVOC KAl TOL ZAPOU, KABWGE Kal TNG
Bewpiag TN HETABANOLEVNC TAXUTNTAG TNS ZEAAVNG.

AUTA Ta CUYKEKPIEVA Ypavadia Tou Mnxaviopou eival To b2
e 64 dovtia katto ¢l pe 38. O Mdyog gival ouvenwg -64/38
(To apvnTIkO TPOGCN O onuaivel OTt N eopd Tou SeUTEPOU

(n «€€0d0e»), elval avtiBetn amd Tn eopd Tou TPWToU (N
«€i0080¢). O apIBUOC 38 eUTTEPIEKEL TOV TTPWTO APIBUS 19,
SnAadr To TTANBOC TWV ETWV GTOV KUKAO Tou METWVOC,

If a 100-teeth gear meshes with a 50-teeth gear, the sec-
ond will rotate with half the period, twice as fast: when the
large has revolved once, the smaller has revolved twice in
the opposite direction.

With the appropriate combination of gears, ratios can be
multiplied and divided in order to display the astronomi-
cal periods.

These two gears from the Mechanism are named b2 (with
64 teeth) and c1 (with 38 teeth). So their ratio is -64/38
(the minus sign means the rotation of the first one, the
“input’, is opposite to the rotation of the second one, the
‘output”). The number 38 contains the prime number 19,
that is the number of years in the Metonic Cycle.

O Mpaig, owg Kat 0 Pep oxedov emtd SeKAETIEC IOV ATTO
QAUTOV, TRATEIVE GTI O MNXAVIOUOG EUTTEPIEIKE KAl ETTIKUKAKA
ypavadia, Snhadr| ypavadia TTou TIEQICTPEPOVTAL TTAVW

o€ Akoveg o ol idlol eival TomoBetnuévol oe ypavadia.
EmmpdKerto yia éva onuavTiko Brita oTny 1I0Topia TN
Texvoloylac, Ta emkuKAIKA ypavadia divouy Tn SuvatdTnTta
TIPOOOECNC KAl APaAipEONC, Kat OXI LOVO TIOMATTAACIACHOU
kat Slaipeong Adywv MEPIOTPOPAC OTIWC A, -64. To eMdUEVO
YVWOTO TTAPASEYUA ETTIKUKAKWY YPavadilv OTny TexVoAoyia
NG Along epgavidetal SeKaéel alveS apydTePa.

Derek Price, like Rehm almost seven decades earlier, pro-
posed that the Mechanism contained epicyclic gearing,
that is gears whose center of rotation are on other gears.
This was a key step in the history of technology. Epicyclic
gearing enables the addition and subtraction (not only
multiplication and division) of ratios. In western technol-
ogy, the next known example of epicyclic gearing is about
16 centuries later.

To ypavadl «cloddou» evog amod Ta SV EMIKUKAIKA ypavadia
PEPEL Evav TTPO O OTTOIOG EICEPXETAL OF ia OXIOr TOU
ypavadiol «e&d6dou». Etol Ta SU0 ypavadia TIEPIOTREPOVTAL
TIAVW OE ENAPEWS SIAPOPETIKOUG GEoveC TIou Xwpilovtal and
anOOTAoN TIEPIMOU £VAE XINOOTOU.

To amotéheopa sival 6Tl v To ypavadll ei0ddou
TIEPIOTPEPETAI UE OTABEPT TaUTNTA, N TaXUTNTA
TIEPIOTPOPNC Tou Yoava(iov 680U LETABAMETaL armd TN
HIKOOTEPN €WE TN KEYOANUTEQN TIWK, KAl AVTICTEOQWC,

Auth n Sidtagn eivat akplRwe 6Tt xpelddetal yia tny
QATTEIKOVION TNE PAVOUEVIKA UETARAMOUEVNE TAXUTNTAG
TIEQIOTPOPNC TNG ZENVNG, CULPWVA UE TNV TTIO
TpoxwENHEVN Bewpla g emoxn¢ exeivng, n omoia amodidetal
otov Immapyo Tov PodIo.

The input gear of two epicyclic gears has a pin on it, which
slides in a slot on the output gear. The two gears rotate on
slightly different axles, separated by a distance of about

1 mm. The result is a variation from slower to faster (and
vice versa) of the rotation speed of output gear, while the
input gear rotates at constant speed.

This mechanism is exactly what is needed to show the ob-
servable variation of the Moon's motion, according to the
theory attributed to Hipparchos.

O1 peydhot omioBiot Avw Kat kamw OelKTeS KIvoUvTal €S OE
OTtelpeg, GMwG N «BeAdVA TOL TIIKATT. Me 5 TTEPIOTPOPEC (OTNV
Avw) N4 (0TNV KATW) EVOG CXETIKA TIEPIOPICIIEVOU XWEOU Ol
Oelkteg Slatpéxouv 235 1} 223 TUALIATA TTOU TO KABEéVa TOUG
QVTIOTOIXEL O€ EVaV GEANVIAKO Uriva TwV KUKAWY Tou METwvog
Kal Tou 2Gpou avtioTolKa.

MNava Bpel Ty medywWwon Hiag kheng e Tov kémw Oeiktn Tou
Y &p0u, 0 Xprotn g Ba oTpéPel Tn AaRr €wg dTtou o dvw SelKTNG
ToroBetnBel oTo (NTOUUEVO ETOC KAl VAl TOU METwVIKOU
NUEPOAOYIOU, EVW) TAUTOXPOVA TIEPICTPEPETAI KAl O KATW OelkTnG,
Kall EVOEXOUEVIE KATAAYEL OE TUAA OTTOU EXEl ONnUEIWDE
TIPOWWON EKAEIPYNG (Qv SV ONPEIVETAL EKAEIPN, O XENOTNG
UITOPEl VA CUVEXIOEL TNV TIERIOTROPH LIEXOL O KATW SelKTNG val
ToroBetnBel évw Oe MPOYWWON EKAEYNG). XTNV ETMYRAP
QVAPEPETAL N WPA TNG EKAEIPNG av Ba mpayaTomoin s

Pépa ry vUxTa, Kabwg Kat o Tumog tng (HAou 1y Xehrivne). To
QVTIOTOIXO £TOC KAl O AVTIOTOWKOC Urvag SivovTtal ard T Béon
Tou Avw Oelktn. Opwg r akpIBAC LA NG EKAEWPNG TTREMEN VA
OlBacTel and Toug epmpodoBiouc OelKTEG, WG EENG E UIKPES
TINEOV UETAKIVACELG, O XprioTng ToroBetei Tov Seiktn Tou HAlou
efte TapANANAa Le Tov SelKTn TNG ZeAVNG EQOCOV TIOOKETAL YIal
ékheipn HAlou, efte SlapeTpikd avTiOeTo, oty mepimwon EKAein
Yenvne H pépa tote pmopei va StaBaoTel arnd m Béon tou
OelkTn OTO AYUTTTIOKS NUEPOAOYIOXXXX

The upper back Metonic calendar dial, with its 235 divi-
sions, has five turns to its spiral scale and the lower back
Saros eclipse prediction dial, with its 223 divisions, has
four turns. The pointers on the back dials have pins on
their ends, which move within spiral grooves, like an old-
fashioned gramophone needle on a record, in order to
indicate the correct month.

To find an eclipse prediction on the Saros Dial, the user will
turn the crank handle until the upper pointer moves to
the desired year and month on the Metonic calendar. The
Saros pointer will then show whether a possible eclipse is
predicted in that month. On the inscription the user can
then read the type of the eclipse, whether it happens in
the day or night and its predicted hour. The correspond-
ing year and month is given by the upper pointer. But the
exact day has to be read from the front dial, by moving
the crank until the solar pointer is either coincident with
the lunar pointer (if the eclipse is solar) or diametrically
opposite (if the eclipse is lunar). The day can then be read
from the pointer on the Egyptian calendar.XXXXXXX



Eivat uovadikéc o Mnxavioudog (xwpic mpoyovouc Kat myovouc);

Mwg ot apyaiot EAAnveG éptacav ota «ypavadio»

Eivau e€aipetikr) n meptypaer Tnv omofav divel o (Peudod)
ApPIOTOTENNC (ep. 270 1.X.) oTa Mnxavikd (§848a), yia
HETAd00N KIVIOEWG ECW XAAKIVWVY 1) OINPWY UIKOWV

Slokwv mou epdmrovtal HeTa&l Touc. OUCIAoTIKWE, TO ‘

AVAQOPEC O UNXAVIOHOUG TIAPOUOIOUG e Tov Mnyaviopd Twv AvTIKUBRpwy Bpickoupe oe TOMA apxaia Keipeva. efval To mavntdplo (astrarium) Tou TCoBdavvi NTovTl

Kapia opwe meptypaeri Sev Taiptddel amoAUTw  LE TIG YVWOELG LAG YIA TO OUYKEKPIEVO Opyavo. Eival moAl mBavo va (YUpw 0TO 1365). ApydTEQA KATAOKELAOTNKAY OTN

€l¥aV KOTAOKELAOTEL APKETO! AVANOYOL NXAVICHO! TNV apXaOTNTA, 0L 07Toiol dpWG Sev owbnkav emeidr To UMKS Toug Sutikr Eupwrn oo kat 1o akplPry mavntdpla, Ta
OXETIKO Ywplov ENYEl AETTTOEPWC TIWC, OTAV KIVI\OOUUE AVAKUKAWVOTAV YIA TNV KATAOKEUT AAWY QVTIKEILEVWV. omoia xpnaotormolrdnkav amd acTPovOUoUS, aAd Kat
évav KUK\, TOTE SIAPOoPOL ANNOL EQATTTOLEVOL KUKAOL H texvoloyia yla tnv kataokeur] ypavallv Kat n Xprion Toug yia TN KETABOAA Twv AdYwV TTEPICTOOPNG TAV YVWOTEG amoTéAECAV TTOAUTILA QVTIKEUEVa TTou TTpoaédidav aiyAn

TOUAAXIOTOV €vav alwva TPV ard TO XPOVIKSO OIACTNHA OTO OToio eKTIUATAL OTI KATACKEUAOTNKE 0 Mnxaviopog, dnhadry  0Toug IBIOKTATEG TouE, MNapd TNV amouasia eupnudtwy,

70 8€UTEPO HIoO TOU 20U alwva T.X. O UNXavoAOyIKOE OXESIAOHOG KAl N KATAOKEUH TTAPOUOIWY UNXAVIOHWY ATAV EQIKTA  EVAOYWC eKAleTal OTL N Tapddoon dlacwBnke amd yevid
KaTtd Toug ENANVIOTIKOUG Xpdvoug: 0 EUKAEIONC (mepl To 300 1.X.) gixe B€oel TIG BACEIC TG BewpNTIKAG MEwUETPIAC Kal O O€ YeVIA XGPIG 0TOUG QVWVUHOUG TEXVITEG, OTTWG YiveTal Kal
OUYXPOVOC TOU AUTONUKOG Eixe BEENWOEL TN 0QalpIKr) doTpovop(a. XTa O EAdocova Mnxavikd Tou apIoTOTENIKOU Cor- O AAEG aVANOYEC TIEPUTTWOELC.

pus (mepi o 270 m.X.) Bpiokoupe MARBOG UNXAVIKWY AVCEWV TTOU OXETICOVTAL E EVav TETOIOV UNXAVIOUO.

TIEPIOTPEPOVTAI KAT AVTIOTPOPN POoPA 0 Kabévag, ()¢
HNXaVIoUOE, autoi ol diokot Sev Umopoly va avrikouy OE
mioAvoTacToV: MpwTtov SIGTL Ol TPOXANEC TNG EMOXNC EKEVNG
noav HEYAAEC Kal EUAIVEC — kall TIAVTWE Oev «ePATTOVTIav» N
HIa 0NV AN Kall OUTE OTREPOVTAV QVTIOTPOPWE. AEUTEPOV
€TEISN 0 CLYYPAPEAC AVAPEPETAL OE EVal LIKPO OPYAVO TTOU
TIEPIElYE TTOMOUC «TPOXIOKOUG», TOU OTTIOIOU N APXIKK arTia TNS
Kivnong ftav kpuen.

MopatnEoVKE TWEA &Tl, €0TW Kal n Bactkry cUMNYN Tou
OPYAVOU AUTOU WG «TPOXOU TPIRAG &ival [ia BepeNdNG
ENNVIKH YWWON YIA TO TTPWTO RIICUL Tou 30U X, alwva.
ALOTL elval EUXEPETTATO VA TPOOTIABN 0L KAVEIC va auEnoeL
™ HeTady Tpoxiwv TPIRMA KAVOVTAG TOUE TTIO «adpoUcy UECW
TIOAU UKPWV 080oVTWOoEWY — SnAadr epeupiokovTag TNV
AP TWV 0SOVTWTWV TPOXWV (Ta «ypavAadia).

MET& TNV Kataokeur Tou Mnyaviopol Twv AvTIKuBrpwy, o Kiképwv (TéAn 20V — apxég 1ou aiwva 1m.X.), o BirpouBiog (1og
awvag mX.) kat 0 Hpwv (1Tog aiwvag mX. — 10¢ WX.) ava@épovTal AETTOUEPWC OE NXAVIOHOUE W Ypavadia, ald Kal

og mavnTapla. MAAoTa, n TExVIKr opoloyia Tou Hpwvog CUMTTITTEL APKETA E TOUG OPOUC TTOU AvVayVWEIoTNKAV OTO
«EYXEPIOI0 XPrioNnG» Tou Mnxaviouou.

H ouvelopopd Twv ApdBwv OTn HETAPOPA TNG apXaiag EMNVIKAG ywwong éxel oulntnBel ektevéotata. Aydtepo
YVWOoTn givat n SUPROAR TOUG GTNV TEXVONOYIQ, EVW aKOUA AYOTEPO YWWOTH (EI0IKA O 6,T1 apOPd TOUG UNXAVIOUOUG LE
ypavddia) ivat n cupBoAr Tou Bulavtiou, map' OAn Tnv Umapén Tou Bulavtivou nAlakol wpoAoyiou / nuepoioyiou.

MeTé Tov Mnyaviopo Twv AVTIKUBRPWY, 0 EMOIEVOC YWWOTAOC TTEPITAOKOC AGTPOVOUIKOE UNXAVIOUOC LE Ypavadia

Pseudo-Aristoteles (ca. 270 BCE) offers in Méchanika (§848a)

a remarkable description regarding motion-transmission by
means of several bronze or iron small discs tangent to each
other: Essentially, this passage explains in details how, when
one disc is set in motion, several other discs being in touch

to each other (artopevol) are set in motion opposingly. As a
mechanism, this cannot be a pulley block (moAomnacTov): first
because pulleys in that time were made of wood, second be-
cause normally they were not in touch to each other, and third
because the author is referring to a small device (6pyavov)
containing many “little wheels” (tpoxiokouq), in which the initial
cause of motion is hidden (kpUrTtovTeg TNV apxrv).

Now, even as“friction gears’(tpoxol ToBr|q), this very concept
is a fundamental piece of knowledge of the Greeks in the first
half of the 3rd cent. BCE. For, it is rather easy to try to increase
friction by making the perimeters more rough — and an ‘inden-
tation”is the best way to produce roughness.

7 | Is the Mechanism unique?




O1 enikukAot

O EUS0&0¢ rTav 0 PWTOC AcTPOVOOG O OTTOI0C EAUCE TO
TIPORANUa TTou €00e o MdTwv: va €nynBouv oL KIVACEIG TwV
OUPAVIWY CWUATWVY LIE OUANEG KUKAIKEC KIVF\OEIG, SUPWVA UE
™ AUon tou EUSo&ou, To kévtpo kABe AavrTn gival éva onueio
EVOC KUKAOU, © 0TTo{og ovopACETal ETTIKUKAOG, TO KEVTPO TOU
ETTIKUKAOU €lvall éva oniio evdg GAOU KUKAOU, TOU PEQOVTA, O
OTTOI0G EXEL WG KEVTPO TO KEVTPO TOU CUMIMAVTOG, Snhadr TG MG
O 'IMmapxog TOOCSIOPIOE TO UEYEDOC AUTWY TWV KUKAWY KABWG Kal
TICKIVACEIC TOUG ETOL €yive SuvATT| N KATAOKEUH &VOG UNXAVIKOU
OVTEAOU TOU CULMAVTOG, KABWE (PEPOVTEC KAl ETTIKUKAOL
MOPOUGAV VA ATTEIKOVIOTOUV OE LIKPOYPAPIa UE Yoavadal.

O lNMtoAepaioc, BAcIouéVOC 0T YWWOoN TWV TIPOYEVECSTEQWV
EMNAVWY aoTpovOUwy, KATAOKEVAOE éva oUOTNUA TO OTToio
TIPOEPAETTE e KATAMANKTIKK] AKPIBELA TIC KIVATEIC OAWY TwV
YVWOTWV TOTE OUPAVIWY CWHATWV. MNa Va TO KATAPEPEL AUTO
xwpic va mpodwael TV apxr| Tou MAGTWVA, EI0TYayeE Kal
AMOUC KUKAOUC 0TNV Kivnon Twv mavntwy. To cUoTNua Tou
[ToAepaiou To omoio avartuooel oTn MeydAn pabnuaTtikn
ouvTaén TNG aoTPovoiag (AANUayEoTn), médnoe, e SIAPOPES
TIPOOBNKeC Kal SIopBWOELS, WS Tov 170 aiwva. Eva dho
B1BAio Tou MToAepaiou, ot YTOBEGEIG TwVY TAAVWUEVWY,

lval pia punxavikr avanapdotaon Tou CUUNAavTog, n omoia
UMTOPOUGCE VA AMTOTEAEGEL IOVTENO UNXAVIKWY TIAQVNTAPIWY,
TTIO TIOAUTTAOKWV KAl TTIOONYHEVWY Ao TOV MNXQVIOUO TwV
AVTIKUBNPWV.

Eudoxus was the first astronomer to solve Platos problem: explain
the movements of the celestial bodies by uniform circular move-
ments.

According to Eudoxus, the centre of each planet s a pointon a
circumference of a circle called epicycle. The centre of the epicycle
is a point on the circumference of another circle, called deferent.
The centre of the deferent is the centre of the world, ie. the centre
of the Earth.

It was Hipparchus who defined the measure of these circles and
their movements. Thus, the construction of a mechanical model

of the universe became possible: epicycles and deferents could be
represented in models with gears.

Ptolemy, based on the knowledge of his predecessors, constructed
a cosmological system that predicted with accuracy the move-
ments of the known celestial bodies. In order to do so without be-
traying Plato’s principle, he refined the model with eccentric centres
of rotation to explain planetary movement. Ptolemy’s system, de-
veloped in the Great mathematical syntax of astronomy (Almagest)
survived, with corrections and changes, until the 17th century.
Another book written by Ptolemy, the Hypotheses of the planets is
amechanical representation of the universe, which could represent
amodel of mechanical planetariums, more complicated and ad-
vanced than the Antikythera Mechanism.
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EkTipaTal 6Tt 0 Mnyaviopog KATaoKEUAOTNKE KATA TO SEUTEPO WICO TOU 20U alwva T.X, VW TpoUmipxe N mapadoon
Tou ApxXIASN Kat TG «opatpoToliagy. ATd Tov IMmapxo Kal TOUG KATOTVoUG aoTPOVOUOUG eixav ndn mpooSloploTe! pe
QPKETH aKPiBEla Ol AOTPOVOUIKEG OTABEPEC OUTWG WOTE Va Tav SuvVATH N KATACKEUR UNXAVIOUOU avamapdoTaong TG
KivnNong TwV «TAQVWHEVWV aoTEPWV» (SNAASH Twv MAQVNTWV), EVW ATAV YVWOTH Kal N TPWTN avwiaAia Tng Kivnong Tng
>eNdvng.

To KOOGUONOYIKO OVTENO TTOU ETIIKPATE! TNV TiEPiod0 auTr, To omoio katd mdca mMBavotnTa dev ATAV YWWOTO TNV EMOXN
Tou ApXIASN, gival éva cUoTNUA KUKAWV Kal EMIKUKAWY TTAVW GTOUG OTTOI0UG KIVOUVTAl Ol TAAVATEG. Ow¢ Seixvel To
napddelypa Tou Mnxaviopou, eaivetal 6Tl TO HOVTEAO aUTO UIMOPOUCE VA UETAPEPDEL 08 €va UNXAVIKO OOIWA UE TN
XProN TV KATdAMNAWY cuVOUACUWY Yypavallwv.

MBavdc KAaTaokeuaoTrig Tou Mnxaviopou éxel BewpnBei o Mooeldwviog o PédIoc. O Immapyog kat o Mooeldwviog
napanépmouv otn POSo 1} OTIC KOVTIVEG aKTEC TNE lwviag wg TOTTOUE KATACKEUNG Tou Mnxaviopov. 3 Ta idia pépn
TIAPATIEWTTEL KA TO (pOPTIO TOU TTAG{oU TTou vaudynoe ota AvTiKUONEa. Opwe To MeTwVIKO NUEPOAOYIO EXEL XAPAYHEVA
oVOUATA PNVWV TTOU GaiveTal va avrikouy otnv KopivBo ry ae kdrmola amnd Ti¢ amolkieg TG otov SuTikd EANVIKS kKOoUo,
oMW To Taupopévioy, To omofo eixav ISpUoEL ol YupakoUaotol. Apaye va emélnoe n mapadoon Tou ApxIAdn o€ KATTolo
€QYQAOTHPLO TTOU APYSTEPA BA EVETACTE OTN GPALPOTTONA TIG YVWOELS TWV ETIKUKAWY 1} TWV EKKEVTPWY, TTOU ETTETPETAV
NV €€/yNoN TS METABOANG TNG PAIVOLEVNG TAXUTNTAS TWV OUPAVIWY CWHATWY;

Auté mou eival BéRato givat 6Tt o EMNVICTIKOE KOOUOTIONTIOUAE amd Tn SUTIKA Meadyelo péxpt Tn BaBulwva rtav o
KATAMNAOG XWPOG YIa VA UIMOPE! €va TIPOIOV OTTwG 0 MNyaviopde va a&lomolel emoTnHOVIKA SeS0UEVA KAl AOTPOVOUIKES

It is estimated that the Mechanism was built during the second half of the 2nd century BCE, after the Archimedean tra-
dition and the “Spairopoiia” (sphere making). Starting with Hipparchos and continued with the subsequent astronomers,
astronomical constants had been determined precisely enough in order to make possible the designing of a mecha-
nism representing the movement of the “wanderer stars” (the planets), while at the same time the lunar first anomaly
was known.

The cosmological model that prevails during this period, which was likely to be unknown during Archimedes time, is a
system of cycles and epicycles on which the planets are moving. As shown by the Mechanism, it seems that this model
could be transferred into a mechanical model by the use of the appropriated gearing.

Poseidonios from Rhodes has been considered as a possible designer (maker/builder/constructor?) of the Mechanism.
Both Hipparchos and Poseidonios point to Rhodes or to the neighboring coasts of Asia Minor, as a possible place for the
birth of the Mechanism. The cargo of the ship that was found near Antikythera points to the same region. But on the
Metonic calendar are months that seem to belong to Corinth or to one of its colonies in the Western Hellenic world, like
Tauromenion, a city founded by the Syracusians. Is it possible that the tradition initiated by Archimedes survived in some
workshop, integrating into sphere making the epicycles or the equants, which permitted the explanation of the varia-
tion of the apparent velocity of heavenly bodies?

In any case, it is certain that Greek cosmopolitism from Western Mediterranean to Babylon was the ideal area for having

XPNOTIKEG QTTAITACELS, [E OVOHATONOY(a armd OAN TNV
nieploxr| TG Meooyeiou.

H cuyxpovn épeuva yia Tov Mnxaviopod Twv AvTiKuBrpwv
QMAVTNOE OE TTOMA EQPWTHATA OXETIKA HE TIG AEITOUPYIES
TOU, AANA YEWWNOE VEQ OO0V aPOPA TNV TTPOEAEUTT)

Tou. QOTOCO CAUEPA Ol LIOTOPIKO! TWV EMOTNMWY Kal

NG TEXVOAOYiag éxouv MAéov TTOANA SeSopéva yia va
€E€NYNOOLV TIG AslToLpPYieC TOU MnXaviopoU, ToV OKOTTO
TNG KATACKEUNAC TOU Kal TNV évTaér) Tou GTo MAQICLO TNG
00TPOVOUIAG Kal TNG TEXVOAOYIOG TNG EMOXNG TOU.

an object like the Mechanism use scientific data and astro-
nomical uses with terminology from all over the Mediter-
ranean.

The recent research on the Mechanism answered many
questions regarding its functions, but created new ones
related to its origins. Nevertheless, historians od science
and technology have today rich data in order to explain
the functions of the Mechanism, the purpose of its use
and its integration within the context of the astronomy
and technology of the ancient world.
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To lwvikd Kévtpo kat Tov mpdedpd tov, 16idwpo KiIoAéoyhou, yia XXX XXXX
XXX XXXXXXKK KKKK XXXXXX

Toug Xapahapmo Kott¢d kat Xapn TCEAa yia XXXXXXXXXXXXX XXXXX
XHXXXKX XXXXXKXXK XXXXKXXX

Tov avtivavapyog NN (e.a.) lwavvn Ogopavidn yia Ty mapaxwpenon
TEKUNPIWV armd To apyeio Tou marmou Tou, Tov AAeEavtep TCOoLVCE, TNV
Koatikry BIBA0BriKn Tou Movdyou kal To TepHavikd ApXAIoNOYIKO IvaTiTouTo
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amooTor KouoTw.
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Twv dpBpwv Tou, (?777kal yla TNV UMooTAPIER Tou??? / CUUPBOUAEC TOL???) Kall
Tov Moo Brroevtivi yia XXX
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