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Alopyavwon

« Tpoypaupua lotopiag, docopiag kat ABAKTIKAG Twv EMoTnuwv Kal Tng
Texvoloyiag (IvoTitouto NeoeMnvikwv Epeuviy - EBvIkS 16pVpa Epeuviov
o€ ouvepyaoia pe To EpyaoTriplo AIGakTIkrG kat Emotnpoloyiac Quoikmv
Emotnuwv kat Ekmaideutikrg Texvoloyiag tou Mavermotnpiov ABnviv)

« EBviKo Apxatoroyikd Mouoeio

« Oudda Mehétng Mnyaviopol AvTikuoripwv

«  Etaipeia Mehétng Apxaiag EMnvikng Texvohoyiag

>e ouvepyaoia pe To Mouoeio Guolkric lotopiag Kprjtng tou Mavemotnpuiou
Kpritng kat tn Nopapyxiakr Autodioiknon HpakAeiou

Emotnpovikog unetBuvog npoypdpparog Hephaestus: EUBULIOC NIKOAGIONG
EmpeAnTig ékBeong: Mavvng Mmitodkng

Emotnpovikog aupfoulog: Tévu Opnd

YnevBuvn HopPWTIKWV ekdnAwoewv EIE: EAévn Mpappatikomoviou

Opada Melétng Mnxaviopot Avtikubripwv:
Mdik Evtouvte, Tovu Opn6, MNdwwng Seipadakng, Zevoewv Mouadg, EAévn
Maykou, Maipn Zageiporovou, Navwne Mmtodkng, Ayapéuvwy ToeNKag,

Tuvepydteg TG Opadag Merétng:

STéENa Apovyou, Kupidkog Euotabiou, Maydainvry Avaotaciou (ApIoTOTéNEID

Mavemotipio Oeooarovikng), ANeEavtep TCOoUVG (IVoTIToUTo yia Tn MeAét
Tou Apxaiou Koopou, Néa Yopkn), TCwv XA (Mavemotriuio Mmpdouv)

Ipa@ika xwpou - ypa@ioTikn empéleia: DesignBond (Makng Tpitong,
ANéka Mkdton, Mavtehrig Xat(niopdavoyhou, MaviAng Kiouhdyhou)

OTTIKOOKOUOTIKO Kall OPXEIAKO UAIKO

« EBviko Apyatohoyikd Mouaoeio (pwTtoypapieg Twv eupnudtwy ano to
Vauaylo Twv AVTIKUBrpwv)

« Yroupyeio MoAtiopoL kat Touptopou, AlevBuvon EBvikol Apyeiou
Mvnpeiwv (pwToypagia apxeiov amd Ty nixeipnon avéAkuong Tou
vauvayiou Twv AVTIKUBrpwv)

- Ouéada Mehétng Mnyaviopol AvtikuBripwy kait Tévu Opnd (ewtoypapieg,
€MECEPYAOIEG TWV AKTIVOYPAPIWY BPAUOUATWY KAl NAEKTPOVIKEG
TIPOCOHOIWOEL TOU MNXavIoHoU Twv AVTIKUBPwV)

« Kpatikr BiBAoBrikn Bauapiac, Movayo (pwtoypagiec apyeiou ANumepT Pep)

« TepUaVIKO APXAIONOYIKO IVOTITOUTO ((pwToypapia eMOTONAG TOU ANUTTERT
Pep otov Nkéopyk Képo)

+ MdAkohu Kepk (pwtoypapia Ntépek Mpdiq)

AkTivoypaepieg:

Antikythera Mechanism Research Project

Aedopéva amd tnv X-Tek Systems Ltd

Aoylopiko avaiuong dedopévwv tne Volume Graphics GmbH

Bivteo «Koopikr) Appoviar: Nikog Matadmoulog (EBvikod Aatepookomeio /
lvoTitouTto AoTpovopiag Kat AGTPOQUOIKHAG)

Tawia «The Antikythera mechanism: decoding an ancient Greek mystery»:
Macmillan Publishers Ltd kat mfreeth.com, pe Tn xprion TplodidoTatwy
HOVTEAWV Kal Mpewv oty ENGSa amé Ty Images First Ltd

Opoiwpa «KUKAWV Tou ApIoTOTENOUGH: LEAETN: O£000010¢ TATIOC,
kataokeur: Mawng Mavvémoulog

lotopika dedopéva xaptn Mecoyegiou: Maydahnvry Avaotaciou
MAumta: Navvng Boulyapdkng

EYXAPIZTIEX

3710 lwvikod Kévtpo kat otov mpoedpd Tou Ioidwpo Kiohéoyhou, yia T otipi€n
TOUG 0TN Slopydvwon eKBECEWV yia ToV MNXaviopd Twv AVTIKUBrpwv.
>touc Xapdahapro Kprrd kat Xapn TCAAa, yia tn SLapKr EMOTNHOVIKY TOUG
TIapovaoia OTo eyxeipnHa TNG €PELVAG Yia TOV MNxavIopo Twv AVTIKUBAPWV.

Stov avtivavapyo NN (e.a.) lwavvn Ogopavidn, yia Tnv mapaxwenon
TEKUNPiwv amod To apxeio Tou mammou Tou. 2tov ANeEavtep T(OoLVE, TV
Kpartikry BiBhoBrikn Bavapiag kat to leppavikd ApxaloAoyikd votitouto yia
TNV TTAPayWPENOoN EKOVWY Ao Ta apxeic Tou ANUTEQT Pep.

>1n Spa Metagia TotmomnouAou, mpoiotapévn tng AleuBuvong EBvikou
Apxeiou Mvnpeiwv Tou Ymoupyeiou MoATiopov kat Toupiopoy, yia TV
Adela Xpriong TEKUNPIWY OXETIKWY HE TNV AVEAKUON TOU Bnoaupou

Twv AvtikuBrjpwv. Ztnv EAévn Khaddkn-Bpatodvou kal ato meplodiko
Epom\ioTric, yla Tnv €peuva YUpw amd TNV I0Top(a KAl T OvOHATA TwV
YUHIaK@Y opouyyapddwv. Stov Acutépn ToafAipn, yia Ty apaxwenon
TWV WTOYPAPIWY TOL artd TNV AMOCTOA KouoTw.

3Tov MAIKA PArT, yia Tnv mapaywpenon Tou HOVTEAOU TOU, QVATUTTWY TwV
AapBpwv Tou Kal pwToyPaPiV. XToug Mdvo PoupeNwtn kat Maooiuo
Brtoevrivy, yia tnv Adeia xpriong Twv NAEKTPOVIKWY TTPOCOUOIWOEWY
ToU MnNxaviopoU Twv AVTIKUBrpwv.

O katdhoyog autdg ekdoBNke arod To IvoTitouto NeoeMnVIKWwy Epeuviov Tou EBvIkoU I§pupatog Epeuvidy, e xopnyia Twv ek80oewv «MIANTog, Tov AgkéuRpto Tou 2009, yia Ty €kBeon «Mnxaviopds Twv AvtikuBrpwv: Mepiiynon otnv

AoTpovopia kat Tnv Texvohoyia Tng EMoxIG Tou» Tou TpayuatonolBnke oto EBVIKG 1§pupa Epeuviv amd Tic 7 AekepBpiou 2009 éwg Ti¢ 25 lavouapiou 2010, ato maioto Tou mpoypdupatog Hephaestus (FP7, RegPot-1-2008). EmavekddBnke kau
TUNWONKe Tov louAIo Tou 2010, yia TN HETapopa TG ékBeong ato Mouaeio Quaikrig lotopiag Kprytng amd Tic 19 louAiou éwg Ti¢ 31 OktwfBpiou 2010.
EmpéAera: Navvng Mmtodkng | Keipeva: Maipn Zageiporoviou, NMavwng Mmtodkng, EuBupiog NikoAaidng, ©eodoatog Taotog, Ayapéuvwy Toehikag kat Tovu Opnb. | Emipéleia-616pBwon Ketpévwv: Katepiva Mavwadakn

EXHIBITION

The exhibition was organized by:

The History, Philosophy and Didactics of Science and Technology
Programme (Institute for Neohellenic Research, National Hellenic
Research Foundation in collaboration with the Athens Science and
Education Laboratory, University of Athens)

The National Archaeological Museum

The Antikythera Mechanism Research Project

The Association of Ancient Greek Technology Studies

In collaboration with the Natural History Museum of Crete (University of
Crete) and the Prefectural Administration of Heraklion

Hephaestus project leader: Efthymios Nicolaidis

Exhibition curator: Yanis Bitsakis

Science & Image consultant: Tony Freeth

In charge of the NHRF cultural events: Eleni Grammatikopoulou

The Antikythera Mechanism Research Project:

Mike Edmunds, Tony Freeth, John Seiradakis, Xenophon Moussas, Eleni
Mangou, Mary Zafeiropoulou, Yanis Bitsakis and Agamemnon Tselikas.
Scientific Collaborators:

Stella Drougou, Kyriakos Efstathiou, Magdalini Anastasiou (University of
Thessaloniki), Alexander Jones (Institute for the Study of the Ancient World,
New York, USA), John Steele (Brown University, USA)

Environmental design - graphics: DesignBond (Macis Tritsis, Aleka Gotsi,
Pandelis Chatziiordanoglou, Manolis Kiouloglou)

Audiovisual and archival material

+ National Archaeological Museum (photos of the findings from
the Antikythera wreck and of the Antikythera Mechanism)

« Ministry of Culture and Tourism, Directorate of the National Archive
of Monuments (archive photo from the expedition at Antikythera)

+ The Antikythera Mechanism Research Project and Tony Freeth (photos,
processed X-rays of the fragments and computer models of the Antikythera
Mechanism)

+ Bavarian State Library, Munich (photos from the Albert Rehm Archive)

+ German Archaeological Institute (photo of the letter from Albert Rehm
to Georg Karo)

+ Malcolm Kirk (photo of Derek Price)

X-rays:

Antikythera Mechanism Research Project

X-ray data by X-Tek Systems Ltd

X-ray analysis software by Volume Graphics GmbH

Video «Cosmic Harmony»: Nikos Matsopoulos (National Observatory of
Athens / Institute of Astronomy and Astrophysics)

Movie «The Antikythera mechanism: decoding an ancient Greek mystery»:
Macmillan Publishers Ltd and mfreeth.com, with animation and footage in
Greece by Images First Ltd

Model “Circles of Aristoteles”: designed by Theodossios Tassios and built
by Yannis Yannopoulos

Historical data for the Mediterranean map: Magdalini Anastasiou
Sculptures: Yannis Voulgarakis

ACKNOWLEDGEMENTS

To the lonic Centre and its Chairman, Isidoros Kioleoglou, for their support
in organizing exhibitions for the Antikythera Mechanism.

To Charalambos Kritzas and Harry Tzalas for their constant scientific
support of the Antikythera Mechanism research.

To the vice-admiral loannis Theofanides, for allowing access to his
grandfather’s archive. To Alexander Jones, the Bavarian State Library and
to the German Archaeological Institute for the photos from Albert Rehm'’s
archives.

To Dr Metaxia Tsipopoulou, head of the National Archive of Monuments,
Ministry of Culture and Tourism, for allowing the use of sources from the
first underwater Antikythera expedition. To Eleni Kladaki-Vratsanou and
Efoplistis shipping magazine, for the research on the story and the names
of the sponge divers from Symi. To Lefteris Tsavliris, for allowing the use of
his photos of the Cousteau expedition at Antikythera.

To Michael Wright for his model, reprints of his articles and photos. To
Manos Roumeliotis and Massimo Vicentini for allowing the display of their
computer models of the Antikythera Mechanism.

This booklet was published by the Institute for Neohellenic Research of the National Hellenic Research Foundation, with the support of Militos Editions, in December 2009, for the exhibition“The Antikythera Mechanism within the Astronomy and
Technology of its time”at the National Hellenic Research Foundation, from December 7, 2009 to January 25, 2010, as part of the Hephaestus Programme (FP7, RegPot-1-2008). The new edition was printed in July 2010 for the transfer of the exhibition at

the Natural History Museum of Crete, from July 19 to October 31, 2010.

Editor: Yanis Bitsakis | Texts: Yanis Bitsakis, Tony Freeth, Efthymios Nicolaidis, Theodossios Tassios, Agamemnon Tselikas and Mary Zafeiropoulou. | Proofreading: Katerina Giannadaki



< >
28
<
=W
i
28
glﬂ
ng
<
z<
EI—
we
9
&
H=
a2
w
c~

THE

ANT|-

KYTHERA
EcHA-

WITHIN THE
ASTRONOMY

& TECHNOLOGY
OF ITS TIME



I 3
PEA EW&E
EMH-U@.MWMWW
T E EEue
=< 5255




Me peyahn pou euxapiotnon xatpeTiCw T véa autr) ékBeon yia Tov
EKMANKTIKO Mnaviopo Twv AvTikuBripwy, n omoia Slopyavivetal
aré 1o EQvIkS 16pupa Epeuviv Kal To EBVIKO Apxalohoyikd
Mouoeio, o€ ouvepyaaia pe Tnv Opada Merétng Tou Mnxaviopou
Twv AvTIKUBrpwv Kal TNV Etaipeia Mehétng Apxaiag EMnvikrig
Texvohoyiac.

O TPOOPATEG EPEVVEG, OL OTTOIEG EKAVAV XPT 0N TNG OUYXPOVNG
TEXVONOYIQG Y1a Va A\UGOLV TOUG YPIipouG Tou Mnyaviopou,
TIPOKANEGQV TIAYKOOWIO EVOI0PEPOV. [MOTEVW OTL TO EVOI0PEPOV AUTO
elvat onuavtikéd and Svo amdyelc. Ta véa amoteNéopata pogkuav
péoa amo pia emruxnuévn Slebvry cuvePYacia, TTou Katapepe MPWTa
arr oAa va Sleyepel To evAIaPEPOV YIa TA ATOTEUTA EMMTEVYUATA TNG
apxaiag EMadac. Eva evtehig Kavouplo Kovd avtiapBavetal mma
LA LOTOPIKT TIPOOTTTIK N omoia arouciade ry ATav iepIppovNéVn,
Y10 TOV AOYO OTL N ENETN TOL KAAOIKOU KOOHOU EMae va ival 1o
Baoiko Bepéhio TG avitatng ekmaidevanc. Oxt povo Bavpaloupe
TIC TEXVONOYIKEG SUVATOTNTEG TNG TIPOXPIOTIAVIKNG EMTOXNAG TTIOU HAG
amoKaAUEONKav MPOOEATA, AN ETTIONG AVOKAAUTTTOULE EK VEOU

TO HEYQAEID TNG EMNVIKAG TEXVNG, APXITEKTOVIKIG KAl YOOUUATEIQG,
AeUTEPOV, TA VEQ OTTOTENECHATA PEPVOUV OTOV VOU HAG TIG NEWIKES,
KEPONWSELG EPELVEG TIG OTTOIEG BIEEryaY EVOOUOIWSEIG EPELVNTEG
€56W Kal évav alva, TP EEKIVACOLV Ot VEOTEPEC EPEVVEG,

SHHEPA EXOULE TIA IOl APKETA TIARPN EIKOVA YA TO TL EKAVE

0 MNXavIopOG, Qv Kal PEVEL AKOHN VA CURTANPWOOUV TTOMEG
AemTopépelec. H mpoomaBeia ouveyietal pe TNV Epunveia Twv
ETTYPAPWV KAl TWV AETTTOHEPEIWDV TNG UNXAVIKAG Oxediaonc. ANG
aKkopn 6ev yWwpi(OULE TTPAYUATIKA YIATE KATAOKEUAOTNKE, EVW)
HOAC €XEL EEKIVITEL JIa OWOTH EKT{UNON TNG Onpaciag mou ixe
T0 emimedo auTrC TNG Texvoloyiag. Hrav dpaye o Mnxaviopdg
A 0aPric EKBECN TWV YWHDOEWV YIa TO XUPMaV 0Ta TEAN ToU

20u awwva X, Mola lval To CUPMEPAOHATA YIa TOV TPOTIO HE
Tov omolo e€ehixBnke N EMNVIKK @ooo®ia, dTav EXOupE UToyn

HOC OTL Ol PINOCOPOL TIPETTEL VA ywpi{av Ty UTTapén auTtiv

TWV TETEPUIVIOTIKWV» OUOKEVWY; Ot PNXAVIOHOL, 1] «OQaipES,
evtomiCovTal 0T YPAUHATEIQ TOUAAXIOTOV EMTTE QUUVEG LETA TO
250 1.X,, gmoxr) Tou Apxiundn. Tt cuvéRn otnv Texvohoyia; Marti
Sev avartuxOnke armd Toug Pwpaioug; MpodKertal yia onuavTikd
EPWTAMATA, AMNME avapépw U euxapiotnon 4Tt ot onpePIVOl
HENETNTEC TNG apxaIoTnTag apxi{ouv MTENOUG va GUVEIBNTOTIOIOUY
TIC ONHAVTIKEG TIPOEKTACELS TOU MNaviopoU Twv AvTIKUOipwy,
00TEPA ammd TOMG €T (PavePHG TIAPAUENNONG — TBAVWG EMELON
aupopnrovoav Ty aubevTIKOTNTA Tou (QUTo e BeBaiotnta dev
arotehel Méov MPORANUA) 1) emeldry ayvooloav TNV anapapizin
TEXVIKT) TOU TIEQUTAOKOTNTAL

Q¢ TTPOG TN LEMNOVTIKT €pguva, eNTTICOUE Va avakaAu@Bouv

Kall G TIapadEelyaTa apxaiwy Unxaviopwy pe ypavadia, i
eVOEXOUEVWE VA QVaYVWPIOTOUV O ANAEG CUNOYEG. Oa rTav oA
Ko av uTTripxe N SuvaToTNTA EKOEONG APKETWVY TIAPASEYUATWY
™G meptddoL TPV amod To 200 pX. — TPOG To TAPdV OUWGE O
Mnxaviopog twv AvTikuBripwy mapapével povadikog Opeiloupie va
€lUaoTE EUYVWHOVEC Yia To OTL SlaowBnke. Autr n ékBeon Ba oag
BonOrioel va katavor|oeTe yiaTi £ival TAaUTOXPOVWE TOGO ONHAVTIKOG
KOl TOGO EKTANKTIKOG,

Maik EvTouvT, ouoTIOG KabnynTric AOToOQUOIKIAG TOU
Mavemotnuiou Tou Kapvtip, uérog te Bao\ikrig ACTOOVOUIKAG
Etaipeiag kat Tou votiroutou QUOIKG, Kat ekmpdowros s Oudadag
MeAétng Tou Mnxaviopio0 twv AvtikuBripwv
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T1 eivar o Mnyavioudc¢ twv AvtikuBnpwy;

Tn MeydAn Tpitn tou 1900, 6@ouyyapddeg amd tn ZUUN avakaAuav £va Vauaylo pwidikol moiou kovtd otnv

OKTH TwWV AVTIKUBN pwV. Aiyoug IAVEG LETA, TO ENNVIKO KPATOG OPYAVWOE TNV TPWTN 0Ta S1EBVr XpOoVIKA evaAla
OPXAOAOYIKN ATOOTOAN, HE TN ouvSpour) MAoiwv Tou BaotAikou NauTikoU Kal pe SUTEG Toug 0pouyyapddeg.

To vavadylio xpovohoyeital oto 80-60 11.X. TIEPITIOU, EVW TO POPTIO TOU XPOVOAOYEITAL ATTO TOV 40 £WG Kal ToV 10 alwva
T.X. Meta&V Twv EKMANKTIKWY EUPNUATWY TTou avacLEONKav ATav Kat £va UmpoUTdIvo aVTIKEIMEVO HIKPWY S1a0TACEWY
pe eudiakpita MAvw Tou ypavadia Kal EMypPapEG, TO oTToio xpovoloyeital oTo SeUTEPO UIOO Tou 20U alwva TT.X.

O Mnxaviopog Twv AVTIKUBpwVY, OTTwG EMKPATNOE vVa AEyeTal TO ISIATEPO AUTO AVTIKEIPEVO TIOU QUAACOETAL Kal
ektiBeTal oto EBviko Apxaloloyikd Mouoeio Tng ABrivag, kataxwpiotnke AN amé TNV avakAAuyr) TOU OTNV OIKOYEVELD
TWV 00TPOVOUIKWV 0pydvwy: aoTpoAdfog, mavntdplo, dpyavo yia tn vauaoimhoia, gival PepIKEC ammd TIC AelToupyieg
IO TOU €Xouv amoSoBkei.

"Yotepa and vav aiiva EpEVVWY, gival TAéov edpalwpévn n TEMoiBnon AT TPOKEITAL YIa TOV OpXAOTEPO YVWOTO
QOTPOVOUIKO Kal NUEPOAOYIOKS UTTOAOYIOTH, O OTTOI0C ATOKAAEITAL KAl «ITPWTOG UTTOAOYIOTIAC TNG avBpwmdtnTacy.

Ta tpia peyalutepa Bpavopata tou Mnxaviopou ektiBevtal otn Zuloyr XaAkwv tou EBvikoU ApxatohoyikoU
Mouagiou. ANa 79 pikpdtepa Bpavopata @uAdooovTal otn XaAkoOrkn Tou Mouaoeiou.

1 | What is the Antikythera Mechanism? @









MEPIHFHEIH ZTHN AZTPONOMIA KAl
THN TEXNOAOFIA THE ENMOXHE TOY

To om\itaywyd MYKAAH. NaurmyrBnke to 1885 atnv AyyNia wg
ELDORADO. Alyoug Hrveg HETd ayopAoTnke amd To EANANVIKO Baohikd
Nautiké. EhaBe pépog atov MoAepo Tou 1897, 0toug Bahkavikoug
MoAépoug Tou 1912-1913 kat otn Mikpaotatikr Ekotpateia tou 1920-1922.

The Royal Navy vessel MYKALE (build in 1885 in England as ELDORADO).




Katd tnv emixeipnon avéAkuong tou Bnoavpou

otn B¢on «Kapvdkio» Twv AvTKuORpwv: *

Slakpivetat pia AépBog Tou Baoilikol Nautikou

Kal To éva amod ta SVo Kaikia Twv 0eouyyapddwv.

At Antikythera during the underwater expedition:
a Naval vessel and one of the two sponge diver’s
fishing boats.

Exkmpoowmnol TS KuBépvnong, To Mirpwia
Kall Ol GQOUYYaPASEC GTO KATAOTPWHA TOU
MYKAAH, é€w amé ta AvtikuBnpa (Xxelpwvag
1900-1901).

Government’s officials, the crew and the sponge
divers on the deck of MYKALE, at Antikythera
(winter 1900-1901).

ELEVEN
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Mavntaplo

To aoTPOVOUIKO POAGL TNG Mpdyag

The Prague astronomical clock
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Tt onuaivel «acTPOVOUIKOG
Kal NUEPOAOYIAKOC UNXAVIKOC UTTOAOYIOTHGCY,

O LTTONOYIOLIOC TNC BEONC TWV CLUPAVIWY CWHATWY Eixe avékabev dlaitepn onuacia yia Tnv opydvwon TS (wneg Twv
avBpWTWV. ZAUEQPA XPNOIOTTOIOVLE NAEKTPOVIKOUC UTTONOYIOTEC Kall EISIKA AOYIOUIKA Yia va TTPooSIop{oouLE, HE BAon
uia Gedopévn nuepounvia kat Béon mapatrenong, tn 6€on Kat TIC ACEIS TNE ZEAVNG, TOUC 0PATOUC AOTEPIOUOUE, AMA
Kal Yo va TIPOBAEPYOULE TIG EKAEIPEIC KAl YIA VA KAVOUE TIEQITTAOKEC ETATPOTTES ETASY TWV OIAPOPWY NUEPOAOYIWY LIE
Ta omoia N avBpwmOTNTA YIa ALWVES KATAYPAPE! TA AOTPOVOUIKA QalvOUEeva.

Opiopévec amd auTég TIG AEITOUPYIEC, WOTOOO, UMOPEOVV VA TTRAYHATOTOINBOVY Kal UE TN XPrion Slatagewy e KivnTta
HNXAVIKA PEPN, 080VTWTOUC TPOXOUE Kal SEIKTEC, XwpIG OpwWE TNV Bla akpiela kal TaxUTNTA e EKEIVEC TOU GUYXPOVOU
UTTOAOYIOTH.

Mnxaviopol pe Tétoleg SuvatdTNTEC ival ol AoTPOAGROL (Yia TOV UTTOAOYIOHO TG WEAG KAl TG AVATONAG

Kal SUONC TWV AoTEPWV), TA EEAIPETIKA TIEPITTAOKA AOTPOVOUIKA POAdYIA TTOU pad( e TNV Wpa

OeixvouV Kal A0TPOVOUIKA GAIVOLEVA, TA TTAAVNTAPIA K.A.

@ 2 | What is an “astronomical and calendrical computer”?



Owtoypapia Tou 1905 e ONUEWOELG
Tou ANUTTEET Peyy, 0 omoiog SexoTav
TNV amoyn 6Tl Ta Opavouata Tou
Mnxaviopou avrikav o€ aOTPOVOUIKO
Opyavo, al\G gixe amoppiel TV
TIEPIMTWON va Tav LTTOAEIUATA
aoTPoAdBou.

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




[ati o Mnxavioudg Bswpeital acTpoVOUIKOG UTTOAOYIOTIG;

And Tn oTIyur| Tou avakaAueBnkav ta Bpavopata Tou Mnxaviopou, mapatneriBnke OTL TA PNXAVIKA JéPn Tou
ouvduAlovVTaV HE TUAKATA ETIYPAPWY OTTOU SIAKPIVOVTAV A0TPOVOUIKO! 601, OTTWG «HAIOY», «AKTINA», «xAOPOAITH>.
Ol OHOIOTNTEG AUTWY TWV UNXAVIKWY SIATAEEWV LE TIO OUYXPOVA QVTIKEIEVA ATAV EUPAVELC,

‘000 MPOXWPEOUOCE O KABAPIOHOC TwV BPAUCUATWY KAl AMTOKAAUTITOVTAV VEEG ETIYPAPEC, STIWE aplBuol Tou oxeTiCovtal
HE YVWOTEG AOTPOVOUIKES TIEPIOSOUG (T1.Y. O 1O yia Tn oehnviakr mepiodo Tou Métwvog kat o XK yia Ty repiodo
TIPOYVWOEWCS EKAEPEWVY TOU 2APOU), YIVOTAV PAVEPO OTI EMPOKEITO YIa IOIAITEPA TTEPIMTAOKO AOTPOVOUIKO GPYavo.

. SK(T00 Ao TO ONUEIWHATAPIO TOU ANUTTEQT Pep.
Sketch from Albert Rehm's notebook.

3 | Why the Mechanism is an astronomical calculating fnachine?
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- ZtovMeoond\
©1950-1970: Mparc kaiKa
1980-1990: MrpSpAel
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[Totot ueAétnoav tov Mnyavioud
Kal yiati XpEIAOTNKE VEA UEAETN;

'HéN amnd tov Mdio tou 1902, oTny mpwtn GnUocieuon Yia Ta EVPFATA TOU VAUayiou Twv AVTIKUBowY, avagEépeTal To
TIEPIEPYO «XAAKOUV UNXAVNLIO» KAl TOL amoSiGeTal A0TPOVOLIKT XPHOoN. 2 EMOUEVES SNUOCIEVTEIS, OPICUEVOL AoUoay yid
a0TPOAGRO, vy ANoL pavtalovTay évav Tio CUVEETO UNXavIoUo, KATI oav mhavntdpto. H diaudyn yupw amd tn Aertoupyia
TOU MNXaVIOLIOU CUVEXIOTNKE Wéxpt TN SekaeTia Tou 1970 Kal TIC TPWTES AKTIVOYQAPIEC, OTTOU TTAEOV ETTIKPATNOE CLUVAIVEDN
Y1a TO €i60C TOL OPYAVOU: EMPOKEITO TTIA YIA VAV UNXAVIKO AVAAOYIKO UTTOAOYIOTH, OTOV OTTo{ov avamaploTdvovTtal
NUEPOAGYIA Kal Ta OXETICOUEVA AOTPOVOUIKA @avopeva. Ouwe ol AeItoupyieg Tou Sev eixav PoodIopIoTE aKOUN
EMAKPIBWE, Ot SIABACUEVES ETIYPAPEC TAV ATTOOTIACHATIKEC Kal Ol BEWPIEC YIa TIC AEIToLpYieC TOL augionTovvTay. ETol 1o
EBviko Apxatohoyikd Mouaceio xopriynoe U0 Véeg ASEIEC yIa va EEETACTOVV Ta BpalouaTa UE TIC TTAEOV GUYXPOVEG TEXVIKEC:
70 1990 HE YPAUUIKY TOpoYpagia kat To 2005, 0Tnv TEAEUTAIA €PELVA, [IE OUYXPOVEG TEXVIKEC TRIOSIAOTATNG ETPAVEINKNG
AMEIKOVIONG Kal TRIOSIA0TATNG UTTOAOYIOTIKAC Topoypapiac. H épeuva autr, kabwg Kal n UeTémnerta emeéepyacia Twv
Sedopévwy (n omoia cuvexiletal Uéxpt OrEPQ), AKOAOUBNTE TO GUYXPOVO TPATUTIO TN CUVEPYATIAC LETAEY OpASwY
EMOTNUOVWY Sla@opwV EI8IKOTATWY. Ot VEEC SIAOTATEIC TNG TEXVOAOYIKNC TTOAUTAOKOTNTAG TOU 0PYAVOU TTou avadelxTnkav
OUHBAMNOULY ONUAVTIKA TNV KATavonon TG EEENENE TNG TExVOAOYIaC OTOV apxaio KOOUO.

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






Albert Rehm’s notebook where for the very first
time the word “planetarium”is mentioned. German
philologist Albert Rehm was the first to have
thoroughly studied the inscriptions and the visible
mechanical parts of the Mechanism. He had also
drafted a model which was never built.

Admiral Theofanides was the first to build a model
of the Mechanism, and helped in spreading the
knowledge about this device outside Greece, with
lectures and correspondence with specialists. He was
thinking of the device as a navigational instrument
(ploognomon) and he was the first to involve the
name of Hipparchos in its design.

Derek de Solla Price was a historian of science and
the first to see the internal structure of the fragments,
thanks to the radiographs made by Charalambos
Karakalos. He initially published an important article
in Scientific American, in 1959, and, in 1974, in his now
classical Gears from the Greeks, he proposed a new
model of the Mechanism as a calendrical mechanical
computer.

MovTtého anéd xapTovi T OTioio €lxe KATAOKEVAOEL
Kal xpnotpomnoloUoe o Mpdic oe SIaNECEIC Kat
emOe(eiq yia va e€nyel TIg Aetoupyieg Tou
Mnyxaviopov.

Derek Price made a cardboard model used in
lectures and exhibitions about the Mechanism.

Allan Bromley, professor at the University of Sydney,
was a computer scientist and historian with a
particular interest in mechanical computing. He
collected at the National Archeological Museum,
with Michael Wright and Eleni Mangou, data from
the Antikythera Mechanism, using the technique
of linear tomography. Bromley, together with
clockmaker Frank Percival, built a reconstruction of
the Antikythera mechanism, displayed for the Year
of Astronomy (2009) at the Nicholson Museum in
the University of Sydney.

Michael Wright built an alternative model of

the Mechanism that was presented in 2005.

This incorporated several advances and showed
that the ideas of Rehm and Price that it might
have included a planetarium were mechanically
possible. He also focused his research on the tools
and materials used in Ancient Greece.

270 epyaoTrplo Tou PaT, oplopéva amd ta
£pyaheia Tou kat n mmow 6Yn Tou Mnxaviopou o€
S1adiKaoia KATAOKEUNG.

A view of Michael Wright's workshop with some of
his tools, and the rear plate of the Mechanism in
phase of engraving.

NINETEEN

WITHIN THE
ASTRONOMY
&TECHNOLOGY
OF ITS TIME
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TWENTY

H emypaen tou Opavoparog G

[POKELTAL YIQ TNV EKTEVESTEPN EMYPAPH| TTOU €xXEl SlacwBel oTov Mnyavioud. To «Bpavoua G» amotelouoes mBavwg
HEPOC TNG EMITPOOBIAC MAGKAC TTOU EKAEIVE ToV Mnxaviopo. H avayvwon g Aééng «> THPIMMOZ» to 1905 armd tov
ANUTTEPT Pep éyive amd éva KOPUATL TTOU apyoTePA CUYKOMRBNKE ato Bpavoua G. AuTrh N AéEn maparméumel eBEwG
oTNV TPOXIA TwV MAAVNTWV. OUWE, JEXPL TIG VEEC TopoYPAa®ies, Oev SlaBalovTav mapd HovVo Ayeg AeCelG. Méxpt onuepa
éyouv SlaPactel, otoug cwldpevoug 37 oTixoug, CUVOAIKA 1.380 ypdupata Kal 156 TARPEIG AEEELG,

>NV eMypaen epeaviCetal emavenuuéva o aplBuodg > =k (= 265), yia Tov omoio dev éxel S0BEl aKOUN A0TPOVOUIKY
epunvela. Ot kuplol acTpovoulkoi dpol TTou avagepovtal, orwe AMOKATAYTAZ Y, AMTOXTAXIY, AMTOZTHMA, AIASTHMA,
KINHZIZ, MEPAIQYIY, STAYIY, >YNOAQZ, MAANHTIKH TA=IY, QPO3KOMOZ, kat Ta ovépata Twv mavntwy EPMHZ,
ADPOAITH kat APHZ, Seixvouv &t mBavig mPOKEITal yia £vav VN oVIKG odnyo yia TovV UTTOAOYIOHO TnG B€ong, TNG
Kivnong Kal Twv amooTAGEWY QUTWY TWV TTAAVNTWY GE Oxéan Ke Tov HAo. Ta prjudta mou XpnolomolouvTal ETe eival
O€ TPITO TTPOOWTTO 1| UETOXES KAl TIEPLYPAPOULV TIG KIVAOELS, OTTw ANASTPEDEI, ENITEMNEI, AATXANEI, OMNIXOOTMOAH,
MPOHTEITAI, TTAPATEINETAI, MPOXIH, >TPEDOETAI, >YNEMIIMTEI, YTIOAEINETAI AMIOXTHXAMENOZ, MPOXA=AY,
EMIZXQON, ite oe SeUTEPO MPOOWTTO CE OPIOTIKN 1 TIPOOTAKTIKK YKAION Kal armeuBUvovVTal TTPOG TOV XProT, OTTWS
EMATELY, EMIMPOZOHZON, EMITEINE, MAPATEINE, MPOXATEIY. Autd onuaivel OTt 0 KATAOKEUAOTHG Tou Mnyaviopou Sev
TOV KOTAOKEVAOE YIA TIPOOWTTIKY XPrion, AAAA EixE KATA VOU TN XPerjon Tou Kal amd dAAa poowa, (0we pabnTég Tou 1
QOTPOVOUOUG,.

The inscription of Fragment G

This fragment was probably part of the front cover, and contains the most extended preserved text of the Mechanism.
In 1905, Albert Rehm read the word “stationary point”on a small piece that was later reassembled into this fragment. This
word points directly to planetary orbits. CT data allowed the reading of 1380 letters, constituting 156 complete words.
Philological analysis of the text shows that the designer built the model not simply for his own use, but for other
people as well, such as students or astronomers.

To «kA€1Si» TOL puoTnpiov

e SUo pikpd Bpavcpuata Bplokovtal TEoePIG apIBUOFKAEISIA.
O1 apiBot autol avTIoTOIXOUV GE AOTPOVOUIKOUG KUKAOUG
>TO OPAYZMA 19,

0 aptBudg 10 (19 £tn, o KUKAOG Tou Métwvog og €tn HAiov),
0 ap1Bpdg OC (76 £, 0 KUKAOG Tou Kahhimmou) kal

0 ap1BuoG KT (223 oeAnVIaKko{ UrVES, O KUKAOG TOU ZApou).
>TO OPAYZMAE,

0 ap1Bpdg IAE (235 priveg, 0 KUKAOG Tou METwvog o
Hrveg Zehrvng).

H teheutaia autr emypagr| g UTTOOEIKVUEL OTL KATTOI
onelpa ival Sinpnuévn og 235 TUripaTa.

Key numbers are inscribed on two small fragments, cor-
responding to astronomical cycles known in Antiquity.
ON FRAGMENT 19,

lota Theta (19 solar years, the Metonic cycle),

Omicron Stigma (76 solar years, the Callippic cycle),
Sigma Kappa Gamma (223 lunar months, the Saros cycle).
ON FRAGMENT E,

Sigma Lambda Epsilon (235 lunar months, the Metonic cycle).
This inscription also states that a spiral is divided in 235
sections.



U

Amé T arroteleital o Mnyaviouocg kai Tt Osiyvel,

O Mnxaviouég anapTtiCetal amod pnxavika pépn: ypavada, KNUAKeS, agoveg kat SikTeg, EKTOG amd autd, dUwG, éva EexwploTo
XQPAKTNPIOTIKS TOU CUVICTOUV Ol ETTYPAPES TTOU £lval XAPAYUEVES OE TTIOMEC Ao TIG ETTIPAVEIEG TOU, KABWG Kal 0g S0 TAAKEG
ol omoieg MBavWS EKAevav To Pnxavnia. Ot EMYyPapéG QUTEC paivetal OTL amoTerouoav éva €i60g «eyxelpi&iou xpriong —
EKT{UNON TNV OTTola €AV KAVEL AON 0L TTPWTOL LEAETNTESG TWV BPAUCUATWY OTIG APxES Tou 2000 alwva.

H évta&n twv emypagwv oTo MAa{CI0 TwY ACTPOVOUIKWY YWHOEWY TOU apxXaiou KOGHOU, 0 GUVOUACUO [E TNV e6€Taon
TwV OWCOPEVWV UNXAVIKWY HEPWV (Ypavadia, AEovec, KNIAKES, Hépn oTa omoia Kivouvtay ol SEIKTEC KAL), EMETPEPE
OTOUG OUYXPOVOUG EPELVNTEC VA TEKUNPIWOOUV UE APKETH BeRaIdTNTA TIG NUEPOAOYIAKES KAl AOTPOVOUIKEG AEITOUPYIEG

TOU OPYAVOU.

Kabwg éva peyaho Turua tov Mnxaviopol dev owdletal, n Slepelivnaon 0pIopéVwyY eMMPACHETWY AETOUPYIWY TOU
BaociCetal Katd PHeYANO HEPOG OTNV EQUNVEIQ TWV ETTYRAPWV.

5 | What is displayed on the Mechanism?

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.



o H e€€taon Twv TopoyPaPIV ArmOSEIKVUEL
ﬁ“"x = oT1 N Gvw omeipa TG omicOilag OYng eival
1Moz . . RS
Sinpnpévn og 235 TurpaTa, kabéva amod ta

EPIHTHEH ITHN AZTPONOMIA KAl
THN TEXNOROTIA THE ENOXHETOY

TI- omoia avTIOTOIKE! O évav OEANVIOKO prva.
ﬁl"’ ‘Evag Seutepelv OeiKTNG OTO ECWTEPIKO
0 NG OTE(PAC SIATPEKEL TOV HOVO KUKAO TOU

MnxaviopoU Tou Sev €xEl AOTPOVOUIKT
onpaoia: Tnv O upmada, n omofa €xel
WOTOO0 NUEPONOYIAKT KAl KOVWVIKN aia.
I | ZQOAIAKOZ O apiBude 76 oTIG eMmypapEg odnyel
& Ol 12 aotepiopol kat n mopeia Tou HAou. TV MBAVOTNTA UTapENC SEiKTh yid Tov
ZODLACIDIAL KUK\ KaMhimmou. O Seik 5
The 12 constellations and the sun’s path. v OTOL{ AANTTTTOU. ; ElKTNG OUTO,C i
TomoBeteital UTOBETIKG 0TO APIOTEPD PEPOG

& . . . n
? METQNIKO HMEPOAOTIO o) TOU EQWTERIKOD TG MET“’(;‘K”C.O”EWC'
235 prvec = 19 £t H KkdTw omeipa Tng omicdiag m]pnc elval
METONIC CALENDAR émgnuevn 0e 223 runuam, kabéva amo ta
235 months = 19 years oT1oia QVTIOTOIKE! O évav OEANVIOKO prva.

01223 autoi Prjveg amoTteAolV Tov KUKAO TOU

KYKAOE TOY KAAAIMNMNOY >Aapou. OpIopEVOL ad TOUG WIVEG TIEPIEXOLV
4X 235 prjvec EMYPaPH HE TIPOYVWON EKAEWPNG KOl e
] CALLIPPIC CYCLE KATTola XOPAKTNPLOTIKA TNG: To av Ba eival
| 4 X 235 months JL EkhelPn HAiou 1y ZeArivng, av Ba oupBel kata
o N SIAPKELA TG NUEPAG 1) TN VUXTAG, GAA
AIF'YNTIAKO HMEPOAOTIO Kal TV Wwpa otnv omnoia Ba cupe.

01365 nuépec, Evag pkpOTEPOC SEIKTNG PESA OTN OTTEIPa
EGYPTIAN CALENDAR DIAL SlaTpéxel évav KUKAO SiNEnuEVo oTa Toia.
The 365 days. MPOKEITal yia ToV KUKAO Tou EEeAyLoU,
0 OTTO{0G TIEPIEXEL TPELG KUKAOUG > ApOU.
JKOMOC Tou mapanavw SeikTn givat n
¥ S16pBwon NG WPag TNG EKAelPng KaTa 8
(WPEC yla KABe dladoyIkr mepiodo TApou.

OAYMIMIAAA
O KUKAOC 4 €TWV TwV MaveAnviwy aywvwy.
OLYMPIC GAMES DIAL

The 4 years circle of Panhellenic games.

[ AEIKTHX SEAHNHX
DAOELG TG 2eNrvng Kat Béon otov {wdlako.
LUNAR POINTER -

Phases of the Moon and position on the zodiac dial

MEPIOAOS. SAPOY Q
MPOYVWOELG EKAEIPEWY OTOV KUKAO TWV 223 UNVWV.
SAROS DIAL

Eclipses possibility in the 223 months cycle.

MEPIOAOX EZEAITMOY
" B 3 X223 prjveg
s 5l EXELIGMOS DIAL

f H I 3 X 223 months
s
¥

MAANHTIKOI AEIKTEZ (YMO®ETIKOI)
EEOE1 vav TIC B¢oEIg Twv MavnTwv oTov (WAIAKS.
PLANETARY POINTERS (CONJECTURAL)
May have shown the positions of

the planets on the zodiac dial

MAPAMHIMA

AvVaTOAEG Kal SUCEIC AOTEPIOUWV.
PARAPEGMA

Risings & settings of important stars.



Apxaiol AOTPOVOUIKO! KUKAOL

KUkAog Tou Métwvog 1] «<evveadekatnpic»
O KUKAOG amd pia véa ZeArivn otnv endpevn ovopddeTal
«OEANVIAKOG pvag (1) «ouvodikd). To mpdBAnua e Ta
NUEPOAGYIa lval OTL Eva £TOG Sev TIEPIEXEL AKEPALO APIBHO
OGEANVICKWV LUNVWV KAl £T0L Ol NHEPOUNVIEG ATTOKAVOUV OCO
TTPOXWPA O XPOVOG. MNalpvovtag ws ageTnpia T NUEPa
NG eapivrig lonpepiag Tou 432 11.X, 0 ABnvaiog acTpovOuog
Métwv mPATEIVE TN AUON AUTOU TOU TTPOBAANATOCG HE TV
gloaywyr evog npepoloyiou Baciopévou GTov KUKAO Twv
19 eTWV («evveadekatnpicy), o omoiog cuprTimTel e 235
OEANVIOKOUG HrVEG. MExpL KAl OrEPA O LTTOAOYIOUAG TNG
nuepounviag Tou MNacxa, mou gival KivnTr) €0pTr) 0To NAIAKO
HagG NUEPOAGYIO KaBWG Baciletal OTIC PATEIG TNG ZeAVNG,

' TIPAYHATOTOLETAL HE TN XPrion Tou METWVIKOU KUKAOU.

Ancient astronomical [aYefss

The Metonic Cycle

The cycle of the Moon from one new Moon to the next is
called the lunar month. The problem for calendars is that a
year is not a whole number of lunar months. The Metonic
Cycle—named after the Athenian astronomer, Meton of
Athens—address this problem by using the close identity
of 235 lunar months with 19 years. Meton introduced a
calendar based on this cycle, starting at the spring equinox
in 432 BCE. Even today, the variable date of Easter, which
depends on the phases of the Moon, is calculated using
the Metonic Cycle.

KUkAog tou KaAAinmou

Mepimou évav aibva peta Tov Metwva, o lwvag
aoTPovOpoG KAAITOC BeATiwoe akdua epIocdTeRO TN
OUUTTTWON HETAGY TwV KUKAWV Tou HAlou Kal TG ZeArivng
TIApATNEPWVTAG OTL 4 MeTwVIKEC Tepiodol, 4 X 19 =76 €Tn,
AN pelov pia NuéPQ, CUVETITTAY AKOPA KAAUTEPA HIE TNV
avahoyn TepioSo TWV GEANVIAKWY UNVWV.

The Callippic Cycle

KukAol Tou Zdpovu Kat tou E§gAtypo0

Ot BaBulwviol gixav mapatnpricel Ot KOs 223 ceAnviakoug
Hrveg (6.586 pépeg kal éva Tpito nuépag, dSnAadr kébe

18 &) emavahapBavovtat ot ekAgipel Tou HMou Kat Tng

T eNVNG, AN Ol AKPIBWG HE TIG {BIEG CUVTETAYHEVEG.

AUTO TO XPOVIKO SIACTNHA SeV TIEPIEXEL AKEPAILO APIOUO
NHUEPWV, YEYOVOG TIOU €XEL WG OLVETTELD TN HETATOTION TNG
emavarapBavopevng EKAelPnG Katd 8 Wpeg, y 120 poipeg
OTO YEWYPAPIKO Prkog TG Mg, Ot apxaiot aotpovopol eixav
TIAPATNPNAOEL OTL TO TPUTAACIO XPOVIKO Sldotnua, SnAadn
669 OEANVIaKO{ UNVEG, TTEPLEIXE aKEPAIO apIBUS NUEPWY, Kal
OVOHACAV AUTOV TOV KUKAO «EEENYO.

O KUKAOG TOU ZApOoU ixe OVOUAOTEL «TTEPIOOIKOG

XPOvoe» amd Tov MtoAepaio, aMd 1o 1691 o Evtpovt
XAMED KaBIEpwaoe Tov PO «ZAPOGy, LIa EEENNVICHEVN
BaBurwviakr AéEn n omola eixe mBavwg xpnouomoinBel
AavBacpéva yia va urodelkvUEL XpoVIKr TEp{odo.

Saros and Exeligmos Cycles



1. Tour Tou MnyaviopoU (To mavw PéPOG AVTIOTOIXE! OTO EUTTPOCOIO TUAKA). Avaypda@ovTal Ol HETPNCEIS TWV ApBumV
Twv SovTiwv K&Be ypavadlol kal ol Aertoupyieg Twv SEIKTWVY, KaBWG Kal ol MOavég BECELC TwV Xapévwy ypavadlikv mou
Kivouoav Toug Seikteg ol omofol amelkovidav TG BE0EIC TwY TAQVNTWV.

2. Ta ypavadia. Ta pavpa Slakpivovtal oTIG aKTIVOYPAPIES, Ta KOKKIVA Eival UTTOBETIKA YIa VA CUMITANPWOE! TO OVTENO.




[Nw¢ Asitoupyei 0 Mnyavioudg;

H rmepiotpo@r| amod Tov xprotn [iag xelpokivntng Aafrig Kivel Tautodxpova GAoUC Toug OeiKTES, HEOW TwV ypavallwv Kal Twv
a&ovwv mou Toug ouvdéouv. ETol, av emAeyel pia nuepopnvia TNy UImpoaoTivr KAaKa Twy 365 NUEPWV (e SuvatdtnTa
pUBUIoNG yla pia ermméov Nuépa kABe Téooepa £Tn), ot urtdAolrol Seikteg Ba OWaoLY OAEG TIC OIABECIUEC AOTPOVOUIKES
TANPOPOPIEC YIA AUTAV TNV NUEPOUNVIA. AVTIOTPOPWG, O XPrOTNG UITOPE( val pEpel évav SelKTn O€ KATTOIO AOTPOVOUIKO
PAVOUEVO Kal KATOTTV VAl Ol TNV NUEPOUNVIA OTNV OTTola TO CUYKEKPIUEVO PavOUEVO Ba CULREL

MNa mapddelypa, Umopel o xpriotng va Oel pesa TNV avTIoTOLK{a AVARESA OTO NAIAKS KAl OTO CEANVIAKO NUEPOAOYLO, QMG
Kal TN Béon kat T edon TNG ZeArivng, KaBwg Kal TIG eKAEIPELS TTOU eVEEXETAL VA CUUBOUY GE CUYKEKPIUEVN NUEPA TOU
OGEANVIOKOU Urva.

Opwe n méov a&lompdaektn SuvVATOTNTA TOL MNXavIoHoU Twv AVTIKUBRpwV ival n mapouaciacn g HETaBANTAG kivnong
NG ZEAVNG, N OTTOIAl ETTITUYXAVETAL UECW VOGS EKTTANKTIKOU ETTIKUKAIKOU CUCTAHATOG OSOVTWTWY TPOXWV.

6 | How does it work?
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TWENTY
SIX

Av éva ypavddl pe 100 SGvTIa CULTAEKETAL E €va AANO
mou €xel 50 dovTia kat Tou petadidel Tny kivnor Tou, TéTe
10 SeUTEPO Ba TEPIOTPEPETAL UE TN Ior TTEpiodo, dnAadn
U0 POPEC TTIO YPHYOPA: OTAV TO LEYANO EKTEAET pial
TIEPIOTPOPN, TO HIKPO EKTEAEL OUO, OE avTiBeTn popd. Me
katédAnhoug cuvduaopuoug ypavaliwv moAamiactalovTal
Kat diaipouvTal ot AGYOl TIEPIOTPOPNG [IE OKOTIO TNV
QATTEIKOVION TWV KATAAMNAWY ACTPOVOUIKWY TIEPIOOWV.

H emAoyr] Tou MAnBoug Twv Sovtiwy Twv ypavadlly Tou
Mnxaviopou gival amoTéAEGA UTTOAOYIOUWY UE apeTNEia
TIC EPIOSOUC TOU METWVOC Kal Tou 2Apou, KABWwE Kat TG
Bewplag yia tn avopevIKA ETARAAOUEVN Kivnon TNG
YeNVNC.

AUTA TA CUYKEKPIUEVA Ypavalia Tou Mnxaviopou eival To
b2 ue 64 Sévtia kal to 1 e 38. O AOyoc eival GUVETTWC
-64/38 (1o apvnTIKO MPOONUO ONUAiVEL OTL N YOPA TOU

Seutepou, ONnA. NS «e€6doLy, eival avTiBetn amd T opd

TOU TTPWTOU, SNA. TG «€10080L»). O apIBUOC 38 UMEPIEXEL
TOV TTPWTO APIBUO 19, SnAadr To TARBOC TWV ETWY OTOV
KUKAO Tou METwvoc.

If a 100-teeth gear meshes with a 50-teeth gear, the
second will rotate with half the period, twice as fast: when
the larger gear 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 calculate the astronomical periods.

The number of gear teeth of the Mechanism is the result of
calculations deriving from the Metonic and Saros periods,
as well of the theory for the apparent variable motion

of the Moon.

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 Mpdug, orwg kat o Pep oxedodv emtd dekaeTieg mowv amd
AUTOV, TEOTEIVE GTI O MINXAVIOOG EUTTEPIEIXE KAl ETTIKUKAKAL
ypavadia, Snhadr| ypavadia TTou TIEPIOTPEPOVTAL TTAVW O
acoveg mou kat ol {Glol elval TomoBetnuévol o ypavadia.
Empdkerto yia éva onuavtiko Bripa oTny 1oTopia g
Texvoloyiac. Ta emmkukhikd ypavada Sivouv tn Suvatdtnta
TIPOOBECNC KAl apaipeong AOYwV TTEPICTEOPAC, Kall Ox!
uévo moMamaciacpo Kai diaipeonc. To EMOUEVO YWWOTO
TIAPASEY A ETIIKUKAIKWY Ypavadliv 0TNY TEXVOAOYIA TNG
AVong eppaviCetal SKAEC! QIWVES APYOTEQQL

ipec

o DU | SRV =
U S L I T N w R
e Y e —

Derek Price, like Rehm almost seven decades earlier,
proposed 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 technology,
the next known example of epicyclic gearing is about 16
centuries later.

To ypavd( «€lo600U» evoc amd Ta SUOo EMKUKAKA ypavadia
(PEPEL EVAV TTIPO O OTTOIOG EICEPKETAL OE pia OXIOUr) TOU
ypavadiol «e&ddouy. Etol Ta U0 ypavadia TTEQIOTPEPOVTAL
TIAvw o€ eENaPPEWS SIaPOPETIKOUG A&oveG TIou xwpilovtal and
andoTaACH TIEPTOU £VOG XINOOTOU.

To amotéheopa gival 6T, eV To Yoavadl l06bou
TIEQIOTPEPETAL e oTabepr| TayxUTNTa, N TaXUTNTA
TIEPIOTPOPNC TOU Ypavaliov 660U LETABANETAL armd TN
HIKOOTEPN €WC TN KEYAAUTEQN TIUK, KA AVTIOTEOPWC,

Autr n Sidtaén eivat akpBwg O,TL xpelddeTat yia Ty
QATEIKOVION TNE PAIVOLEVIKA LETABAMOUEVNE TAXUTNTAG
TIEPIOTPOPNG TNG ZEAVNG, CULPWVA JE TNV TTIO
TipoxwPENHéVN Bewpia TnG emoxrig ekelvng, 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
observable variation of the Moon's motion, according to
the theory attributed to Hipparchos.

Ot peydhol omioBiol dvw kat Ké&mw OeiKTES KivouvTal €A OE
OTEiPEC, OMWC N «BEAOVA TOU TIKATT. Me 5 TIERIOTOOPEC (OTNV
Qvw) N4 (0TNV KATW) EVOG OXETIKA TIEPIOPIOHUEVOU XWEOU,

oL beikteg Slatpéxouv 235 1y 223 TUrUATA TTOU To kaBéva

TOUC QVTICTOIKE O EVaV CEANVIAKS UrvA TWV KUKAWV TOU
Meétwvog kai Tou Zdpou avtiotolxa. Ma va Bpettnyv mpdyvwon
Hiag éxhenhng e Tov Katw OeikTn Tou Zapou, o xpriog Ba
oTEéWEel TN AaBr) éwe &tou o dvw Seiktng TomoBetnBel oto
(NTOUHEVO £TOC KA Urva TOU METWVIKOU nUEPONOYIOU, eV
TAUTOXPOVA TIEPIOTREPETAL KA O KATW SEKTNG, KAl EVEEXOUEVIG
KATOATYEL OE T OTTOU €XEl ONPElwBel pOYVWON EKAEPNG
(av Bev onuEIVETAL EKNEWPN, O XPrOTNG WITOPE( va cuvexioel

TNV TIEPIOTEOP LEXPL O KATW OelkTn va ToroBetnOei mavw

O€ TIPOYWWON EKAEIPNG). ZTNV ETYRAPH QVOPERETAL N WEA

NG ékAePng av BampaypatoronBel pépa ry vuxta, kaBwg

ka0 Turog TN (HAiou 1y Zehrivna). To avtioTolxo £tog kal o
avtioTotyog privag Sivovtal and tn 8éon tou dvw Seiktn. Ouwg

N aKEIBNC NEEA NG EKAePNG TTPEMel va SlaBacTel amd Toug
EUMPOO0IoUC SEIKTEG, WC EEAG UE UIKPEC TIANEOV IETAKIVATELG, O
xpriotng tomoBetei Tov Seiktn Tou HAiou gite mapdMnha pog Tov
Selktn TN ZEA VNG EPOCOV TIPOKEITAL YIat EKAEIPN HAloU, €fTe ek
SlapErpou avtiBeta, oty Mepimwon EKAeIPng ZeAivng H nuépa
T0OTe propei va StaBaoTel and pia KNaka Tévw OTov JNXaviopd
TWV PACEWV TNS 2N VNG, TNG orolag n Umapén mbavoloyefTal.

The upper back Metonic calendar dial, with its 235 divisions,
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 corresponding 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

from a scale attached to the lunar phase mechanism that
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lunar). The day of the lunar month was probably then read H
A
ERA

has now disappeared. EcHA-

WITHIN THE
ASTRONOMY
&TECHNOLOGY
OF ITS TIME
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Nwg @tdoape ota «ypavalio»

Eival e€alpeTiki n meptypaer) tnv omoia Sivel o Pevdo-
ApPIOTOTENNC (Tep. 270 1.X.) ota Mnxavikd (§848a), yla Tn
HETAS00N KIVATEWCS ECW XAAKIVWV 1) CIONPWY UIKPWV
Siokwv oL gpdmnTovTal PETagy Touc. OUsIaoTIKWG, TO
OXETIKO Xwpio e€nyel AeMTOpEPWCE WG, OTAV KIVI)OOUUE
€vav KUKAO, TOTE OIAPOPOL AANOL EQATTTOHEVOL KUKAOL
TIEQIOTPEPOVTAL KAT avTIOTPO®N Popd o Kabévac. 0Og
UNXaVIoUOE, autol ol Siokol eV UMoPOoUV VA AviKOuV

o€ TOAUOTTAoTOV: MNpWwTov SIOTL Ot TPOXANEC TNC EMTOXNAG
EKEVNC ATAV LEYANEC Kal EVAIVEC — Kall TAVTWC Sev
«EPATITOVTAV» N Wia 0TNV AAAN Kal OUTE OTPEPOVTAV
QAVTIOTPOPWC. AEUTEPOV ETIEISH) O CLYYPAPEAC AVAPEPETA
o€ éva HIKpd pyavo Tou TrEPLElXe TTOMOUC «TPOXIOKOUG»,
Tou omo{ou n apxikn attia TN kivnong fTav Kpuen.
MapatnEoUUE TWPA OTL €0TW Kal N Bacikr) CUNNYN Tou
0PYAVOU aUTOU WG «TPOXOU TPIRAG €ival pia BeeMwdng
EMNVIKI YVWOon yla TO TTPWTO HKICU TOU 30U T.X. aliva.
AIOTL Elval EUXEPEDTATO VA TIPOOTIABNOEL KAVE(C va auérioel
™ LETA&L TpoxiokwV TPIRK KAVOVTAG TOUC MO «adpoUGy
HECW TTOAD HIKpWV 080VTWOEWY — dnAadn peupiokovtag
NV apXr TWV 0OOVTWTWY TPOXWV (TA «ypavaliar).

TWENTY
EIGHT

The way to the gears

Pseudo-Aristoteles (ca 270 BCE) offers in Méchanikd (§848a)
a remarkable description regarding motion-transmission
by means of several small bronze or iron discs tangent to
each other. Essentially, this passage explains in detail how,
when one disc is set in motion, several other discs being
in touch with each other (amtéuevo) are set in motion
opposingly. As a mechanism, this cannot be a pulley block
(moAbomnacTov): first because pulleys at that time were
made of wood, second because normally they were not

in touch with each other, and third because the author

is referring to a small device (6pyavov) containing many
"little wheels” (tpoxiokoug), in which the initial cause of
motion is hidden (kpUmtovteg TV apxnv). This concept of
“friction gears” (tpoxol To13r\q) is a fundamental piece of
knowledge of the Greeks in the first half of the 3rd century
BCE. Itis easy to increase friction by making the perimeters
rougher—and an “indentation”is the best way to produce
roughness. From this it is a very short step to making a
device with toothed gears.

Aguororél.ovs Ebdooovo Mnyovird (Aristoteles Méchanika)
(...) A7 Wag xvioews moALovG VevavTiovs dua xweiobal
HU%AOVS (...) & yaQ €l T0D AB #¥xAov darduevos Etegog
#UA0G €y’ 0¥ T'A, 100 %0200 T0D €’ 00 AB srvovuévig tijg
Stauétoov eic toUumeoobev, xuvnOnoetou1j I'A eig tovmobev
(...) xal wdAw avtog Tov épeEic, £p’ ov EZ, eic tovvavtiov
avT@ xvioeL Oud THY avTHY altiov

IS

G




Eivat uovadikéc o Mnxaviouog (xwpic mpoyovouc Kal Emyovouc);

AVAQOPEG OE UNXAVIOLIOUG TTAPOHOIOUE HE ToV Mnxaviopo Twy AvTIKuBripwv Bplokoupe oe ToMA apxaia Keipeva.

Kapia éopwe meptypaer) Sev taiptddel amoAITwG HE TIC YVWOEL UAC VIO TO CUYKEKPIUEVO dpyavo. Eival ToAy mbavd va
€lxav KATAOKEUAOTEL TOMO[ aVAAOYOL NXAVIOLOL OTNV apXaAIGTNTA, Ol OTTOI0L OUWE SEV 0WBNKAV ETEION TO UMKO TOUG
QAVAKUKAWVOTQV YIA TNV KATAOKEUT) AAWV QVTIKEIUEVWV.

H texvohoyia yia tnv Kataokeur] ypavallv Kat n Xerion Toug Yia TN LETABOAR Twv AOYwV TIEQIOTPOPNG ATAV YWWOTESG
TOUAAKIOTOV évav aliva TIpIY amo TO XPOVIKO OIACTN A OTO OTTo{o eKTIUATAL OTI KATAOKEUATTNKE O MN)aviopog, SnAadn To
OeUTEPO [IGG TOU 20UV AlVA TEX. META TNV KATACKELH TOL MnxaviopoL Twv AvtikuBripwy, o Kiképwv (TEAn 20V — apxég 1ou
atwva X)), o Brrpouiog (Tog awvag mX.) kat o Hpwv (Tog atwvag X, — 1o¢ LX.) avapépovTal AETTOUEPWS OE UNXAVICHOUG
e ypavadia, alé kat oe mavntdpta. MAAoTa, n TexVIKr 0poloyia Tou Hpwvog GUUTTITTEL GPKETA e TOUG OPOUG TTOU
avayvwpioTnKav oTo «eyxelpidlo Xpriong» Tou Mnyaviopou.

O eMOUEVOC YWWOTOG TTEPITTAOKOC AGTPOVOIKOG UNXAVIOUAG e Ypavadia eival To mavntdplo (astrarium) Tou T(opdawwt
NtovT (yopw oto 1365). ApyOTePa KATAOKEUAOTNKAY 0T SUTIKK Eupwrn Ao Kal mmo akpiBr) mavntdpla, Ta omoia
XPNolpomolriBnkav amd acTPOVOUOUG, AAA Kal AMTOTEAECAV TTOAUTIHA QVTIKE(HEVA TTOL TTPOGESIOAV aiyAn OTOUG IOIOKTATEG
Touc. MNapd TNV amouacia evpNUATWY, EVAOYWG EIKACETAL &TIL N TTAPASO0oN SIACWONKE Ao YEVIA OE YEVIA XAPIG GTOUG
QVWVUHOUG TEXVITEG, OTIWG YIvETal Kal O AMNEG AVANOYEG TIEQITTWOELG,

7 | Is the Mechanism unique?
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O emmikukAol

O Edogoc rtav 0 mpwTog o omoiog MPooTidBnoe va AUCEL TO
TiPGRANLa TTou €8ece o MAdTwv: va e§nynBouv oL KIVACEIS Twv
OUPAVIWV CWUATWVY LIE OUANEG KUKAIKEC KIVAOEIC, O ATTOMNWVIOS
€101 YaYE TN AUON TOU EMMKUKAOU: TO KEVTPO KABE TAQVTN

elval éva onpgio evdg KUKAOU, 0 0moiog ovopAeTal ETTIKUKAOG,
To KEVTPO TOU EMMKUKAOU £ivail éval ONEID eVEC EAOU KUKAOU,
TOU (PEPOVTQ, TIOU EXEL WG KEVTPO TO KEVTPO TOU CUMIAVTOG,
Snhadn g Mg O Immapxog cLVEBANE OTOV TIPOCSIOPICUO TwWV
QOTPOVOUIKWY TIAPALETPwWV. ETot éyive Suvatr| n KATaoKeur
EVOC UNXAVIKOU LIOVTEAOU TOU CULMAVTOG, KABWGS PEPOVTEC

Kall ETTIKUKAOL IITOpOoUcaV VA AMTEIKOVIOTOUV OE IKQOYPa®ia

e ypavadia. O Mroiepaiog, Baot{duevoc ot ywwon Twv
TIPOYEVEDTEPWY EAAVWV A0TROVOLIWY, KATAOKEVATE €va
0UOTNUA TO OTTOI0 TIPOEBAETTE UE KATATANKTIKY) AKOIBEIX TIG
KIVAGEIG OAWVY TWV YWWOTWV TOTE OUPAVIWY CwUdTwy. lNava

TO KATAPEPEL AUTO XWPIC VA TIPOSWOEL TNV apxr] Tou MAATwva,
E10MYAYE KAl GAOUG KUKAOUC 0TV Kivnon Twv TAavNTWV KaBwg
KOl PEPOVTEC TWV OTTOIWY TO KEVTPO OEV CUVETTITTTE [UE AUTO
T¢I To cuoTnua Tou MToAepaiou, TO oroio avarTUooEL

otn MaBnuarikri ooviaén (ANLayéoTn), emédnae, e OIAPOPES
TIPOCBOrKECS Kat SlopBwoelg, wgTov 170 aiva. Eva o

B0 Tou MtoAepaiou, ot YoBéoeig Twy mavwévawy, eival ia
UNXOVIKr) QvamapaoTaon TOL CUPTMAVTOE, N OTo{al LMopoUoE va
QTOTEAECEL IOVTENO NXAVIKWY TAQVNTARIWY, TTIO TIOAUTAOKWVY
KAl TIOONYLEVWV ATTO TOV NXAVIOUO Twv AVTIKUOAPWV.

The epicycles

Eudoxus was the first astronomer to try to solve Plato's
problem: explain the movements of the celestial bodies by
uniform circular movements. It was probably Apollonius
who introduced the solution of the epicycle: the centre of
each planet is a point on a circumference of a circle called
epicycle. The centre of the epicycle is a point on the cir-
cumference of another circle, called deferent. The centre
of the deferent is the centre of the world, i.e. the centre of
the Earth Hipparchus highly contributed to the measure
of the celestial parameters. Thus, the construction of a me-
chanical 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 movements of the known celestial bodies.

In order to do so without betraying Plato’s principle, he
refined the model with eccentric centres of rotation to
explain planetary movement. Ptolemy’s system, developed
in the Mathematical syntax of astronomy (Almagest) sur-
vived, with corrections and changes, until the 17th cen-
tury. Another book written by Ptolemy, the Hypotheses of
the planets is a mechanical representation of the universe,
which could represent a model of mechanical planetariums,
more complicated and advanced than the Antikythera
Mechanism.

APXAIOI AZTPONOMOI |
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Ot prjveg Tou MetwvikoUL nuepoloyiov (a, b)

Ta ovépata kat n dladoxr Twv SWAOEKA UNVWY OTA NHEPOAGYIA TwV apxaiwy
EMNVIKOV TOAewV Sev ritav mavTou Ta Bia. Ot SlagopomolrOELS KAl Ol OHOIGTNTESG
TOUC AVTAVAKAOUV HETAEL AMWV Kal TIC SIAQOPES OXETEIG AVAUETA OTIC TTOAELG,
OTIWG, Yia TAPASELYHA, TN OXECN UNTPOTIOANG KA ATTOIKIWV.

To «kopvBIaKoU TUTIOU» METWVIKO NEPONGYIO TOU MnyaviopoU Twv AvTIKUOpwv
€lval OuyYEVES LE TO NUEPONGYIO Tou Taupopeviou (onuepivr Taopuiva otnv
Katw Itahia): emté amé Toug Shdeka PrVES TOU TaUTICOVTAL WG TPOG TO GVOUA
Kal TN OEIPA HE TO NUEPOAGYIO Tou Tavpopeviou, mou mBavkg Tauti{otav pe
TO NUEPOAOYIO TWV ZUPAKOUCWV.

0 8eiktng TnG OAvpmadag (c, d)

2T0 EOWTEPIKS TNG OTTEIPAG TOU METWVIKOU NUEPONOYIOU TIEPIOTPEPSTAV Kall EVag
HIKpOTEPOC SEKTNG, e TTEPI0SO TEGThPWVY ETWV, TNG OAUPMAdag. O Topoypdeog
amokGAUPE Ta ovépata méVTe MaveMnviwy aywvwv: Ta Néuea, Ta ToBia, Ta
ONOpmia kat Ta MUBia, aMa kat ta Néa 1y Naia, otn Awdwvn.

Months in the Metonic calender (a, b)

The names and sequence of the twelve months used in calendars in ancient Greek
cities were very variable between different cities. Variations and similarities from
city to city often reflect such factors as the relation between metropolis and colony.
The Metonic calendar of the Antikythera Mechanism is of Corinthian origin and is
related to the calendar of the Corinthian colony of Tauromenion (now Taormina
in Sicily): seven of its twelve months match both in name and sequence those
of the Tauromenion calendar, which was probably similar to that of Syracuse.

The Olympiad Dial (c, d)

A smaller pointer was revolving in the inner surface of the Metonic spiral, with
a period of four years, the Olympiad. The CT scanner revealed the names of
five Panhellenic games: the Nemea, the Isthmia in Corinth, the Olympia and
the Pythia in Delphi, but also the Naa or Naia in Dodona.
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[10Te, amo mmolov Kal 1mou KataokevaoTtnke o Mnyaviouoc;

EkTipaTal 6Tt 0 MnyaviopdG KAaTaoKeuAoTNKE Katd To SeUTEPO WIod Tou 20U aiwva TX. Mpolnmpxe N mapddoon Tou ApXIUndn
Kall TNG «GpaIpOTIONAGy. ATTO Tov ATOMWVIO, TOV IMMapxo Kal Toug 0UYXPOovVoUG TOUG A0TPOVOUOUG ixav &N moooSloploTel

JIE QPKETT) aKPIBEIQ Ol A0TPOVOLIKEG OTABEPEC OUTWG WOTE Va ATaV SUVATY) N KATACKELH] UNXAVIOHOU avamapdoTacnG Tng
Kivnong Twv «IAAVWUEVWY A0TEPWV», EVW ITAV YWWOTH KAl N TOWTN aVWPaAia TNE Kivnong TG ZeAvne.

TO KOOHOAOYIKO OVTENO TTIOU €MTIKPATE! TNV TIEPIO&0 aUTH, TO OTTo{0 KATA TTAca mMBavoTNTa SV ATAV YWWOTO TNV ETTOXN
Tou Apxiundn, ivat éva cuoTNA KUKAWY Kal ETMKUKAWY TTAVW GTOUG OTI0{ou¢ KIvoUvTal Ot TTAAVATEG. Omwg Seiyvel To
napdadelypa Tou Mnyaviopou, eaivetal 0Tt To HOVTENO AUTO UTOPOUOE VA ETAPEPDE! 08 €va UNXAVIKO OLIOIWHA LE TN
XPAOoN TwV KATAANAWY cuVOUACHWY Ypavalltv.

MBavdc kataokeuaoThg Tou Mnyaviopou €xel BewpnBei o Mooeldwviog o PoSiog. O Tmmapyog kat o Moceldwviog
napaméumouy otn PAG0 1 OTIC KOVTIVEC aKTEC TNG lwviag wg TOTTIOUG KATAOKELHE ToU Mnxaviopou. 2Ta {ia pépn
TIQPATTEUTTEL KAL TO POPTIO TOU TTAOIOUL TTOU vaudynaoe ota AvTIKUONEa. Opwg To METWVIKO NUEPOAOYIO EXEL XOPAYUEVA
OVOHATA PNVWV TTOU GalveTal va avrkouv atnv KopivBo 1) oe KArola amo TIG amolkieg TG 0ToV OUTIKO EANNVIKO KOOUO,
omw¢ 1o Taupopévioy, To omoio eixav ISPUGTEL ol XupakoUlolol Apaye va emé(noe n mapddoaon Tou ApxIridn oe KArmolo
£0YQOTAPIO TTOU APYOTEPA Ba EVETACOE OTN GQAIPOTIONA TIC YVWOELS TWV ETTKUKAWY 1) TWV EKKEVTPWY, TTOU ETIETREMQV TNV
£€r)ynon TG LETABOAAC TNG PAIVOUEVNG TAXUTNTAC TWV OUPAVIWY CWHATWY;

Auté mou gival B¢Rato gival 6Tt 0 ENNVICTIKOE KOOUOTIOATIOUOS amd Tn SuTikr Meadyelo péyxpt T BaBuiwva rtav o
KATAMNAOC XWPOC YIa VA UIToPET éva ooV Omwe 0 MnXaviouodg va aglomolel emaoTtnoviKA SEGOpEVA KAl AOTPOVOUIKES
XPNOTIKEG ATTAITACELG, € OvopaToAoy(a amd OAn TNV MEPIOXN TS Mecoyeiou.

8 | Where, when and by who?

H cUyxpovn €épeguva yia Tov Mnxaviopo tTwv AvTIKuBrpwy
ATMAVTNOE OE TIOMA EPWTIATA OXETIKA UE TIC AEITOUPYIES
TOU, MG Yévvnoe VEQ GO0V APOPA TNV TIPOEAEUTT

Tou. QOTOO0 OHUEPA Ol IOTOPIKO{ TWV EMOTNUWY KAl

NG TexvoAoyiag €xouv MAéov TTOMA dedopéva yia va
€€nynoouv TIC Asltoupyieg Tou Mnxaviopou, ToV OKOTTO
TNG KATAOKEUNG TOU Kal TNV €vTa&r) Tou 0To MAQICIO TNG
QA0TPOVOLIAG Kal TNG TEXVOAOYIAG TNG ETTOXNG TOL.




NEPIHFHZH XTHN AZTPONOMIA KAI
THN TEXNOAOTIA THXZ ENOXHZ TOY



