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Abstract

This paper presents a detailed account of the history of the fragments of the Antikythera
Mechanism preserved in the National Archeological Museum, Athens, with particular
attention to previous transcriptions and paleographical appraisals of the inscriptions in
the fragments. The paper concludes with general observations about the technique and
paleography of the inscriptions.

This is an open access chapter distributed under a CC BY-NC 4.0 International
License.
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2.1 Modern history of the fragments

The initial discovery and first interpretations of fragments of the Antikythera Mechanism
were reported on a day-to-day basis in several Athenian newspapers (Table 2.1)." These
reports appear generally to have been published the day after they were written or, in the
case of evening newspapers, sometimes on the same day. Notwithstanding a few obscurities
and inconsistencies, they allow us to reconstruct the story of those days in some detail.

YEAR MORNING EVENING UNKNOWN

Eleutheros
Typos

To Asty Skrip Embros | Akropolis | Neon Asty Estia Sphaira

1901/7/24 1? 1?
1902/5/21 1 1
1902/5/22 1 1 1 1
1902/5/23 1 1 1 2 1
1902/5/24 1 1 1
1902/5/25 1 1 1
1902/5/29 1
1902/5/30 2
1902/5/31
1902/6/1 1
1902/6/4

1902/6/23
1902/6/24
1902/12/13
1902/12/14
1902/12/18

1
1
1
1
1
1

Table 2.1: Articles in Greek newspapers relating to the discovery of the Antikythera Mech-
anism's fragments

1 Partial lists of the reports in Svoronos 19033, 15-17, note 1 (from second column of
p. 15) translated into German = Sovronos 1903b, 15-17, note 1 (from second column of p.
15); Price 1974, 9-10; Fragkou 2010a, 28-35, translated into English = Fragkou 2010b, 27-
33. Scans of many newspapers of the time are currently accessible through the websites
of the Library of the Parliament of Greece, http://catalog.parliament.gr, and the Greek
National Library, http://efimeris.nlg.gr/ns/main.html. Additionally, the database "Archae-
ological events in Greek press (1832-1932)" of the Aristotle University of Thessaloniki
(http://invenia.lib.auth.gr) contains transcriptions of numerous articles relating to the
Antikythera wreck and the Mechanism. Some articles are reproduced in Fragkou 20104,
65-71 = Fragkou 2010b, 62-67, and in Nikoli 2012, 16-87. Among those cited below, Néov
AcTu and EaTia were evening newspapers. The available collections of the newspapers
have occasional gaps, and | may have overlooked some pertinent articles.



The newspapers credit the discovery of the fragments in the National Archaeological Museum
to Spyridon Stais (1859-1932), a representative of the island of Kythera in the Greek parliament
who had served from May 27, 1900 to November 25, 1901 (Julian calendar)? as Minister of Edu-
cation in the government of Georgjos Theotokis. Stais was not an archeologist; he had studied
mathematics and physics and taught mathematics in schools before his political career.? As
minister, however, he had negotiated the Greek government's support of the salvage of the
Antikythera wreck in 1900-1901, and continuing interest in the outcome of this project suffices
to explain his visit to the Museum, apparently on Saturday, May 18, 1302 (but possibly on Mon-
day, May 20), together with his wife and sister-in-law, a Miss Vouya.* Stais was shown a room
where unidentified bronze fragments from the wreck were stored in the hope that they might
yield pieces of the so-called "Youth of Antikythera" statue, and among them he noticed two or
three objects, described in the reports as "slabs" or “plates” (MAdkec), on the surfaces of which
one could see toothed gears and an inscription in mirrored writing. The fragment bearing the
gears must have been the one now called Fragment A, while the one with the mirror inscription
was surely the present Fragment B.® Little or nothing of this inscription was read on that day.

Descriptions of the fragments in less ephemeral and more scholarly Greek publications

2 TheJulian calendar was employed in Greece until 1923. Dates cited here from Greek
sources before 1923 are therefore Julian unless otherwise indicated. Their Gregorian equiv-
alents are thirteen days later; e.2. June 1 (Julian) is June 14 (Gregorian).

3 Biographyin MeydAn EAAnvikf EykukAomaideia 22, 269-270. The contemporary reports
are consistent in their identification of the discoverer, typically qualified as “the former
Minister of Education” or the like.

4 The first and most circumstantial reports are in Zkpim no. 2428, May 21, 1902, p. 4
("Znoubaia avakdhuyic 81a Tac apxaiotrTac T@v Kubrpwv"), and ToAoTu no. 4139, May 21,
1902, p. 1 ("Znoubaia avakaAuyic v T EBVIKG Apxelohoyik® Mouaeiw"). In both, the discovery
is said to have occurred “yesterday" (i.e. Monday, May 20), and “the day before yesterday" in
a report published on May 22 ("AUo €veniypada Tepdyia ano 1a AvtikiBnpa’, NéovAaTu no.
162, 2). On the other hand, EaTia year 9 no. 82, May 22, 1902, p. 4 (“H nAa& o0 Mouaeiou
pac") and To AoTu no. 4141, May 23, 1902, p. 1 ("H éveniypadoc nAag T@v AvTikuBripwv")
date the discovery to “last Saturday” (i.e. May 18), which may reflect a correction of the
information provided to the first reporters.

5  Fragment A is the only one bearing a complex of gears matching the descriptions in
the reports in Zkpim and To AoTu. Parts of the mirror-writing inscription are found on both
Fragments A and B, but the part on A was almost entirely concealed by other material as late
as 1903, and no one except Rehm seems to have been aware of its existence at this time, or
indeed until the time of Price and Stamires in the 1950s. Accarding to the report in To AaTu
Stais discovered three fragments (while Skpim is vague about the number). If correct, these
would presumably have been A, B, and C; but this is hard to reconcile with the subsequent
report (see immediately below) that a third fragment, apparently C, was found only on May 21.
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from 1902 through 1910 (after which the Mechanism fell into neglect for almost two
decades) did not mention the circumstances under which they came to notice. Later
accounts introduced elements of confusion that continue to infect the secondary litera-
ture on the Mechanism. loannis Theofanidis (1877-1939),6 who studied the Mechanism in
the 1920s and 1930s, was probably relying on recollections (his own or that of people he
consulted) when he wrote in the late 1920s that “the then [sic] minister of education, Mr.
Sp. Stais [...] by complete chance saw it cast down outside the door of the Archaeological
Museum, among many other fragments found there, where the useless bits were put that
had been separated from the works of art while they were being cleaned"” Price, on the
other hand, got the right setting but the wrong protagonist when he wrote in 1959 that
"Valerios Stais, an archaeologist at the National Museum, [recognized the fragments of a
mechanism while] examining some calcified lumps of corroded bronze that had been set
aside as possible pieces of broken statuary".® Throckmorton subsequently repeated this
story with the additional false details that Valerios Stais was a young man and Spyridon's
nephew;® they were in fact first cousins, and Valerios (1857-1923) was about 45 years old
(two years older than Spyridon) and the director of the Museum. Price’s 1974 account of
the discovery, based on a selection of newspaper reports from May 23, 1902 onwards,
was in most respects correct.!® Nevertheless, Valerios Stais continues to receive spurious
credit for first noticing the fragments."

6  Biography in MeydAn EAAnvikn EykukAonaideia 12, 542 and suppl. 3, 78.

7 Theofanidis [1927-1930], "97" [correct pagination: 89] with note 3. More recent assertions
(e.g. Marchant 2008, 37) that the unassigned fragments from the wreck among which the
Mechanism was discovered were stored in the open air appear on the face of it implausible.
Theofanidis dates Stais's discovery to just a few days after the fragments had been recovered
from the wreck site; in reality the interval must have been the better part of a year.

8  Price 1959, 61. Despite the slip, his version shows that he must already have had access
to some newspaper accounts.

9 Throckmorton 1970, 153. Biographies of Valerios Stais in MeydAn EAAnvikf Eyku-
kAomaibeia 22, 269; Oikonomos 1922; Petrocheilos 1992. Valerios Stais's father Nikolaos
and Spyridon’s father Emmanuel (1817-1895) were sons of Valerios Stais, representative
of Kytherain the 1817 Assembly of the lonian Islands established under Maitland's British
administration (information courtesy of Marina Papadimitriou).

10 Price 1974, 9. Price’s histary of the events of 1300-1905 is nat quite free of errors.
Not realizing that the Greek calendar of the time was the Julian, Price assigned incorrect
weekdays to the newspaper issues and dated the Saturday when Stais was reported to
have made the discavery as May 17, one day too early. He also followed Throckmorton in
identifying Spyridon Stais as a “prominent archaeologist” (p. 8), and makes him the author
of Valerios Stais's 1905 monograph on the wreck (p. 11) — in fact by 1974 Price seems
to have forgotten that Valerios existed!

11 Marchant 2008, 37-38, offers a new variation, according to which an "unnamed



Price expressed surprise that “such exciting pieces” could have gone unnoticed for so many
months until Spyridon Stais's chance visit to the Museum."? In fact it is highly probable that
they were noticed immediately upon their having been brought out of the sea. Valerios Stais
wrate in 1905 that the Mechanism was recovered “around the end of the period of salvage
of the antiquities of Antikythera,” which would mean the summer of 1901."® By this stage
it appears that the divers were attempting a systematic clearing of all the antiquities, now
chiefly smaller and more mundane objects that they were able to reach.’ On July 24, two
newspapers reported a telegram received by the Ministry of Education from the work site.
ToAaTu —in general the most thorough and reliable of the Athenian newspapers in its
archeological coverage— stated that:"®

"asingle inscribed slab [nAag] was found, the letters on which, however, could not
be copied. Besides this were found vases, fragments of statues, and other ancient
objects”.

Skpim reported the finding of a “marble slab bearing a difficult-to-read inscription”.'® No
inscription on stone has been identified among the objects from the Antikythera wreck in the
Museum:; the only things that could be described as an inscribed “slab” (as in fact they were,
repeatedly, in the newspapers in 1902) were the fragments of the Mechanism."” It seems
likely that the reporter for Zkpfm simply assumed that an inscribed slab ought to be marble!

Mer noticed the significance of the decaying, fractured lump" and natified
Valerios about it. In case any doubt lingers concerning the identity of the discoverer, we have
Valerios's own testimony ("Ai apxaidTnTeg TV AVTIKUBTpWY", TOAGTU no. 4343, December
13,1902, 1-2) that they were found by “the former minister, Mr. Stais."

12 Price 1974, 9.

13 Stais 1905, 18. The salvage was terminated on September 30, 1901 (Svoronos 19034, 15
=1903b, 14); a letter of Stais to Kavvadias dated November 24 of an unstated year, adduced
by Petrakos 1991 as evidence of a revival of the campaign in November, 1901, actually must
date to a later, now largely forgotten unsuccessful attempt to revisit the wreck site in the
winter of 1905-1906 that was extensively reported in the Athenian newspapers of the time.
14 Throckmorton 1970, 151, supported by newspaper reports listing the abjects found.
In particular ToAgTu no. 3835, July 13, 1901, summarizes a report to Spyridon Stais from his
representative at the site, according to which the divers were working slowly but system-
atically to recover all objects down to a depth 1 meter below the surface of the sea bottom
and as far down as 35-40 fathoms (64-73 meters), the limit of their diving range.

15 ToAaTu no. 3846, July 24,1901, p. 2.

16 Zkpimno. 2132 [misprinted 2142], July 24, 1901, p. 2.

17 lamindebted to John Seiradakis and Magdalini Nikoli for directing me to the newspaper
articles from July 24, 1901.
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In connection with these contemporary reports, it deserves mention that Theofanidis also
wrote of a “first" discovery of the Mechanism preceding Stais's.' The discoverer, according to
Theofanidis, was his fellow naval officer, Perikis Rediadis (1875-1938),'® who at the time held
the rank of sublieutenant (GvBunonAoiapxoc) and was assigned to the troopship Mykali, the
vessel that was put into service on several occasions during the period of salvage transporting
antiquities from Antikythera to Athens and carrying archeologists and representatives of
the Ministry of Education back and forth.2® According to Theofanidis, the Mechanism was
so encrusted with marine accretions that the petty officer who was loading the antiquities
on the deck of the Mykali nearly tossed it overboard as worthless, but was prevented from
doing so by Rediadis, who had noticed a piece of metal projecting from a broken face of it.
Theofanidis must have heard this story directly from Rediadis, and it may have undergone
some distortion in the quarter century since the events it describes.?' Rediadis was later
to publish several articles on the Mechanism, and none of them mention this incident.?2 In
any case, it could not have occurred on the date shortly before July 24 when the Mechanism
seems to have been brought to the surface, because the Mykali was not at Antikythera at
that time, and only arrived there at the beginning of August with Spyridon Stais aboard,
to collect the salvaged objects that had accumulated over the summer. This assemblage,
including the Mechanism, arrived at Piraeus to be taken to the Museum on August 3.2%

Taking into consideration, with all due caution, the newspaper reports from July 24, 1901,

18 Theofanidis [1927-1930], 83 with note 6.

19 Biography in MeydAn EAAnviki EykukAomaidela 21, 84, and [Anonymous] [19397].

20 According to Svoronos (1903a, 44 note 2 = 1903b, 43 note 1), Rediadis went to An-
tikythera five times on board the Mykali.

21 Theofanidis commits errars that reveal that he did not extensively consult contempo-
rary published sources; thus he writes that the wreck was salvaged by sponge divers from
Kalymnos in 1902, getting both the island and the year wrong.

22 TOAaTuno.4171,June 23,1902, p.2and no. 4172, June 24,1902, p. 2; O €€ AVTIKUBr)pwv
aoTpohdBoc’, in Svoronos 1903a, 44-52 (= "Der Astrolabos von Antikythera," in Svoronos
1903b, 43-51); Rediadis 1903; Rediadis 1910.

23 Among the objects that arrived in Athens with Stais on August 3, the one that got the
most attention was a well preserved bronze statuette of a youth missing its right arm (now
National Archaeological Museum X 13398, with the arm restored from the 1974 Cousteau
excavations, X 18960); see EaTia year 8 no. 149, August 3, 1901, p. 3, TO AaTu no. 3857, Au-
gust 4, 1901, p. 1, NeoAdyog no. 1430, August 4, 1801, p. 1, Kaipoi no. 4510, June 23, 1901,
p. 2, and Epmpdg no. 1712, August 4, 1901, p. 2. The discovery of the statuette had been
reported already by telegram six weeks earlier (Eumpdc no. 1670, June 23, 1901, p. 2, and
AkpomoAicno. 6938, June 23, 1901, p. 3), which shows that this was the first delivery of finds
from Antikythera since the beginning of the summer. Oddly, the majority of the newspaper
reports identify the lost arm as the left one.



Theofanidis's story, and the general character of the salvage operations during the sum-
mer of 1901, there is good reason to believe that the separate fragments A, B, and C (and
possibly also D, E, and F which were found in the Museum subsequently) came into being
through the breaking up of a single “slab" after it had come out of the sea, as Price hypoth-
esized.2* Such a composite would have borne on one face the hard-to-read mirror-writing
inscription that Stais later noticed on Fragment B, while the other face would have been
almost entirely featureless except perhaps for some illegible traces of direct inscription
that Rediadis later reported on Fragment C.2° The gears and other mechanical elements
that were so conspicuous on Fragments A and Cin 1902 would have been concealed inside
the composite slab. It is difficult to believe that these mechanical elements would have
escaped natice in the summer of 1901 if they had been expased. Price supposed that the
gradual drying out of the object could have caused stresses that led to its fragmentation,
but given the fragility of the calcified materials that compose the present fragments, one
could just as well suppose that it broke apart as a result of a casual impact.

Let us return to the story of the fragments immediately following Stais's visit to the Muse-
um. On Tuesday, May 21, several archeologists including Gavriel Vyzantinos (1868-1910),2
an Ephor (i.e. superintendent) of Antiquities who had been involved in the salvage of the
wreck, inspected the fragments, and a further fragment —presumably the present Frag-
ment C— equal in size to the smaller of the other two —presumably B— was reportedly
found.?” Vyzantinos informed reporters of a few letters that had been read on the fragments;
these can be identified as parts of a direct-writing inscription on Fragment A and of the

mirror-writing inscription on Fragment B.28 On Wednesday, Adolf Wilhelm (1864-1350),

24 Price 1974, 10. On the other hand, Theofanidis ([1927-1930], "97" [correct pagination:
89] with note 3) alleges, we do not know on what authority, that the sponge divers who
salvaged the wreck deliberately shattered unidentified objects to determine whether they
were antiquities or mere “fossils.”

25 Svoronos 1903b, 46. The illegible letters mentioned by Rediadis were probably part of
the inscription on the present Fragment G, which was separated from C after 1903.

26 Vyzantinos was the assistant of the General (i.e. chief) Ephor of Antiquities, P. Kavva-
dias, cf. Petrakos 2011, 20, where he is characterized as "undistinguished and [...] without
accomplishment”. Biographical information about Vyzantinos is scarce. He was appointed
Ephor in 1898, having previously been director of the National Lyceum (To AaTu no. 2883,
November 22, 1898, p. 2), briefly succeded Kavvadias as General Ephor in 1910, but died (by
suicide) in that year (Petrakos 2013, v. 1, 256-257). He had supervised the earlier stages of
the salvage at Antikythera in late 1900 and early 1901, and wrote a valuable short account
of them (Vyzantinos 19014, translated into English: Viyzantinos 1901b).

27 "AixaAkai nAdkec TV AVTIKUBTpwv", Néov AaTu no. 163, May 23, 1902, p. 2.

28 Al apxaidTnTEC TOVAVTIKUBNpWV", ZKPIm no. 2429, May 22, 1902, p. 3; "Avo eveniypada
Tepayla ano ta AvtikuBnpa”, NéovAoTu no. 162, May 22, 1902, p. 2.
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an epigrapher and the secretary of the Austrian Institute in Athens, and the numismatist
loannis Svoronos (1863-1922)% spent several hours attempting to read and estimate the
date of the mirror-writing inscription on Fragment B.3® On Thursday, Konstantinos Rados
(1862-1931, a naval historian),®' Valerios Stais, Panagiotis Kastriotis (1859-1931, another
Ephor of Antiquities), and Wilhelm inspected the fragments.32 Photographs were made on
May 28.33 On June 23, the newspaper ToAgTu published an article by Rediadis containing the
first detailed description of the fragments, which leaves no doubt that the only fragments
known at this stage were the present Fragments A, B, and C.3

The last issue of the 1902 volume of the journal E¢nuepic Apxaiodoyikr, published on
February 15, 1903, contains a long anonymous report of the finds from the Antikythera
wreck. It includes a rather cursory description of the fragments (not even specifying how
many there were), but stating that, at the date of writing, they had undergone no conser-
vation ("it still remains as it was removed from the sea").3 A photograph shows the face
of Fragment B bearing the mirror-writing inscription.

About June 1903, the first fascicle (plates and text) of volume 1 of Svoronos' illustrated

29 Biography in MeydAn EAAnvik EykukAomaideia 22, 605.

30  "Auo eveniypada Tepdyia ano Ta Avtikuenpa“, NéovAoTtu no. 162, May 22, 1902, p.
2; "H n\ag Tol pouaeiou pag”, EaTia year 9 no. 83, May 22, 1902, p. 4; "H ydAkivn nAag Tév
AVTIKUBTpWV", ZKpimno. 2430, May 23, 1902, p. 2; "H eveniypadog nAGE TV AvTIKUBHpwv', TO
AoTu no. 4141, May 23, 1902, p. 1; "Al xaAkal MAGKeG TV AVTIKUBTpwv" (a very circumstantial
report) and "To aoTpoAdBov T@v AvTiKUBYpwv', NéovAaTu no. 163, May 23, 1902, p. 2.

31 Biography in MeydAn EAAnviki EykukAomaibeia 21, 23.

32 "Tonepiepyovelpnua t@dvAvTIKUBYpwVY", TOACTU no. 4142, May 24,1902, p. 1; *Ai xahkai
NAAKEC TV AVTIKUBNpwVY', NéovAaTu no. 165, May 25, 1902, pp. 1-2.

33 "TOAvegriynTov pnxdvnua Tev AvtikuBnpwv', To Aatu no. 4147, May 29, 1902, p. 1. It
is not known whether the photographs subsequently published in [Anonymous] 1902 and
Svoronos 1903a/1903b were from this session.

34 "OdaoTpoAdBoc TV AVTIKUBrpwY", TOACTU no. 4171, June 23, 1902, p. 2. A continuation
of this article, under the same headline, appeared in no. 4172, June 24, 1902, p. 2.

35 [Anonymous] 1902; the description of the Mechanism is cols. 170-172 with the
photograph as text figure 14 on cols. 165-166. Svoronas (1903a, 16 = 1903b, 16) tells
us that the article was a collaboration of several of the leading Greek archeologists of
the time, Valerios Stais, Christos Tsoundas (1857-1934), and Konstantinos Kourouniotis
(1872-1945), under the direction of Panagis Kavvadias (1850-1928). Kavvadias was also
the source of information for one of the earliest published mentions of the Mechanism in
a language other than Greek, Vicars 1903, 562. (Its discovery in the Museum had already
been briefly reported in the London newspaper, The Standard, Saturday, June 7, 1902, p.
7 — the corresponding Julian calendar date in Greece was May 25).



survey of the Museum'’s antiquities, devoted to the Antikythera wreck, was published in
Greek, with a German translation appearing soon after; this work incorporates a section by
Rediadis on the Mechanism'’s fragments.3® Rediadis describes four fragments, designated
for the first time by the letters A, B, C, D (Fragment D is mentioned here for the first time),
and Plate X presents photographs of both faces of all four fragments (specimens for A-2 and
C-1in supplementary Figs. S6 and S9), with a larger reproduction of B-1, the mirror-writing
face of Fragment B, on Plate IX (supplementary Fig. $8).37 This photograph is not the same
as the one in Egnpepic Apxalooyikr, but the condition of the fragment is indistinguishable.
Rediadis speaks of the extremely fragile state of the fragments, so that they break “on the
application of the slightest force that the hand of the conservatar can apply to it", which
perhaps is an indication that conservation had begun — though if so, it had certainly not
progressed very far, if we may judge by the photographs and by the very limited amount of
inscriptional text reparted by Rediadis on the authority of Svoronos and Withelm.

The conservation had been entrusted to the chemist Othon Rousopoulos (1855-1922),38 who
was responsible also for the conservation of other bronze artifacts in the Museum at that
time.3® There were two elements involved in the conservation of the Mechanism'’s fragments:

36  Svoronos 19033, 44-52, and 1903b, 43-51. The chronology of these publications
(self-described not as a catalogue but as a series of plates with explanatory text) has been
a matter of confusion in scholarship on the Mechanism since Price's time. The title pages
of both the Greek and German editions of the Antikythera fascicle bear the date 1903. An
announcement of the Greek edition in the biweekly periodical Mava@rvaia, issue of June
30, 1903, 573-574, confirms that this edition was published by the middle of 1903, while
the German edition was advertised on the back pages of the Mitteilungen des Kaiserlichen
deutschen archéologischen Instituts, Athenische Abteilung 28 (1903), published soon after
February 24, 1904. The relative order of publication of the two editions is indicated by an
error in the account of the inscriptions of the Mechanism's fragments in the Greek edition
(p. 46, an inscription said to be on Fragment C that is in fact on Fragment A) that is corrected
in the German. The title page provided for the text section of the German edition when
volume 1 was completed bears the date 1908, and many bound copies lack the original
1903 title page; the title page of the Greek edition of the completed volume 1 has no date.
37  The principal fragments were never designated in print by Greek letters, as stated in
Wright 2006, 322.

38 Biography in MeydAn EAAnvikf EykukAomaideia and Méya EAAnvikov Bioypagikov
Ae€ikov 1, 85-103.

39 The fragments were placed for safekeeping in a glass cabinet and assigned to Rou-
sopoulos immediately after they were photographed on May 28, 1902 ("To avegrynTtov
pnxdvnua TV AVTIKUBrpwv', TOAGTU no. 4147, May 29, 1902, p. 1), and it was expected that
the work would begin within a few days ("Apxaiohoyikd," To AgTu no. 4153, June 4, 1902,
p. 2.). In fact, in the light of the remarks in the Epnuepic Apxaiodoyikn report it appears
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removal of extraneous matter and corrosion products from the surfaces to restore them
to a semblance of their ancient appearance (kaBapiouds, Reinigung, literally “cleaning”),
and separation of components that had become fused together. Since separation exposed
new surfaces for cleaning, the process was iterative. In a presentation to the International
Archeological Congress at Athens on March 29, 1905, Rousopoulos described his preferred
technique for cleaning bronzes as a reduction by means of zinc and hydrochloric acid.*® But
since this was not applicable in the case of objects such as the Mechanism's fragments
that were corroded to the point that little or no free metal survived, he reports that he
subjected them instead to a treatment with potassium cyanide, a reagent widely used in
the conservation of metal artifacts at that time.*' He speaks of the “difficulty and riskiness
of the delicate task" of cleaning the Mechanism, “a real test of patience and endurance”.
Once cleaned, the fragments were protected by an application of Zapon lacquer.

The challenge that Rousopoulos faced in the case of the Mechanism was to remove ob-
scuring layers of accreted matter mixed with corrosion products without also mutilating or
destroying “original” surfaces that were themselves by now composed of corrosion products.
In this he appears to have been largely successful. Some loss of surface detail would, how-
ever, have been unavoidable in any treatment by reduction, the more so as the treatment
was prolonged. The indistinctness of the lettering on some of the inscribed fragments in
their present condition is probably due in part to this chemical cleaning, and in part to bits
of the inscribed surface coming off with the accretion layers when they were separated.

The state of Fragments A, B, C,and D in October 1905 is documented by a set of photographs
made by Georg Karo (1872-1963), the second director of the Athenian branch of the German
Archeological Institute, for the philologist and epigrapher Albert Rehm (1871-1949) in that
month.*2 (Supplementary Fig. S10 reproduces Karo's photograph of C-1.) Another set made,

Mas delayed for many months, perhaps because Rousopoulos was occupied
with other work in the Museum, perhaps also because of fears such as those expressed
by Svoronos (“To AoTpoAdBov T@v AvTiKUBTpwY," Néov AaTu no. 163, May 23, 1902, p. 2)
that the fragments might be destroyed in the process of cleaning.

40 Rousopoulos 1905.

41 Rousopoulos provides little detail. “Finkener's method"” of cleaning antique bronzes, as
described in Rathgen 1898, 108-120 = Rathgen 1905, 125-139, was an electrolytic process
in which the object was immersed in a bath of potassium cyanide. Rathgen, however, rec-
ommends this method only for objects in which a good core of free metal survives, which
was not the case with the Mechanism'’s fragments. Some surfaces of the fragments, e.g.
the back face of Fragment C, show little evidence of cleaning in the early photographs,
suggesting that Rousopoulos applied chemical cleaning only to certain areas of interest.
42 The set of prints that Karo sent to Rehm is preserved in Bayerische Staatsbibliothek
Rehmiana I11/9. Kara's letter accompanying the photographs, dated, October 14, 1905, is in



reportedly, in 1918 shows fragments A, B, and C practically unchanged since 1905 (fragment
D does not appear in this set), so we may conclude that Rousopoulos's conservation had
come to a halt about the end of 1905.4® (Supplementary Fig. S7, of A-2, is from this set.)
The number of fragments had grown by this time through the separation of fused pieces of
material. One such new fragment, a piece of inscribed plate now known as Fragment 19, was
removed from Fragment A (leaving behind mirror-image impressions), and a photograph and
transcription of it were published by Valerios Stais early in 1905 in a pamphlet on the finds
from the Antikythera wreck.** Fragments 19 and 67 (a smaller piece of the same inscribed
plate, also removed from A) are also shown in one of Kara's photographs. Transcriptions of
text from other pieces detached from Fragments A and C, mostly identifiable among the
present fragments, appear in Rehm’s notes and in Theofanidis's publications.*®

m&ography of Rehm: Haffter 1950.

43 Rehm's prints of this set are also in Rehmiana Il/9; they can be distinguished from
Karo's by the different rulers that were photographed with the fragments. There was
apparently no photograph of Fragment D in the new set. We tentatively identify them with
a set mentioned by Price (1974, 11) whose negatives, bearing the date "IX 13/18", were
preserved in the National Archeological Museum in his time, though unfortunately they
cannot now be located. We base this identification on Price’s statement (p. 12) that two
photographs of Fragments A and C in Zinner 1943, which are from Rehm'’s prints, belong
to the 1918 set. Since, however, Price mistakenly says that photographs from the 1918
set had previously appeared in Gunther 1932 (which actually reproduces part of Plate X
of Svoronos 1903a/1903b) and Zinner 1931 (which has no photographs at all), caution
is in order. Moreover, comparison of the 1905 set and the presumed 1918 set does not
fully bear out Price’s remark that the 1918 photographs “show extra detail revealed after
a new cleaning”; some of the later set are indeed sharper than their 1905 counterparts
but others are poorer if not entirely spoiled by overexposure, and there is no sign of inter-
vening conservation work. The most noticeable difference in the fragments between the
two sets is that some bits of material had broken off the rear face of Fragment A by the
second set. Price had photographs of Rehm's full set of prints (negative strip in the Adler
Planetarium collection), and in Price 1974, 23-26 he reproduced photographs of A-1 and
C-1 from the Karo set and of A-2 and C-2 from the 1918 set.

44 Stais 1905, 18-23. The monograph is announced as a “new book" in the April 1905
issue of MavaBrvaia, p. 64. Stais, incidentally, speaks of the conservation of the Mechanism's
fragments as being still in progress, and expresses the expectation that more fused pieces
of plate would be removed in due course.

45 Rehm's transcriptions of some of the detached fragments are in his 1906 Notizbuch in
Rehmiana Ill/7; a copy (in another hand) of a somewhat more extensive version is in the file of
Price's notes on the Mechanism'’s inscriptions at the Adler Planetarium. See also Theofanidis
[1927-1930], "98"-"99" [carrect pagination: 90-91]; 19344, 144; and 1934b, 151.
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Some of the fragments (probably A, B, and C) were on public display from at least as early
as 1907 to just before the Second World War in the Rotunda of the Museum among other
bronze artifacts from the Antikythera wreck (cases 237-244).4® loannis Theofanidis studied
them in the late 1920s and early 1930s, and his frustratingly inexact descriptions and line
drawings, published in 1927 and 1934, are the anly known evidence for their state at this
period.” During the Second World War the fragments were in underground storage along
with the rest of the Museum's collections.*® In 1353 loannis Bakoulis, the head technician
of the Museum, carried out a new course of conservation on them, which likely involved
both chemical cleaning and physical removal of accretion layers.*®

The condition of Fragments A, B, and C after the 1953 conservation is documented in
photographs provided by the Museum that year to Derek de Solla Price, which he published
several times between 1956 and 1974.5° Compared to their 1905/1918 states, all three
fragments have undergone visible alterations, some of which appear to be the result of
accidental breakages (likely incurred during the wartime storage) rather than deliberate
interventions by the conservator. Photographs taken by or for Price during his 1958 sojourn
at the Museum show not only Fragments A, B, and C but also many other fragments; most of
the larger ones among them can be identified among the present fragments by their shapes
although the photographs are unfortunately not sharp enough to show much detail.*' Some

46 Stais 1907, 301-302 (= Stais 1910, 357); Baedeker 1308, 88; Theofanidis [1927-1930]
"97" [correct pagination: 89]; Karo 1937, 133.

47 Theofanidis [1927-1930]; Theofanidis 1934a and 1934b.

48 Responding in a letter dated July 14, 1944 (Rehmiana IV A) to an application from
Rehm to obtain casts of the fragments, Walther Wrede (1893-1990), first director of the
German Archeological Institute in Athens, notified Rehm that all the Museum's antiquities
including the Mechanism had been inaccessibly stored in underground locations since 1940.
The Mechanism had probably been deposited, with the ceramics and other small objects,
inwooden crates in the basement of the new wing of the Museum (Petrakos 1994, 87-90).
49 The new conservation is mentioned in “TO APXAION QPOAOTION AZTPONOMIAZ,
MIA ANAKOINQZIZ TOY APXAIOAOTIKOY MOYZEIOY", EAcubepia, Sunday, January 11, 1959,
p. 11. A previous article by Athena Kalogeropoulou in the same newspaper, “Ol APXAIOI
EFNQPIZAN OAATA MYZTIKATHE NAYZINAOIAL," EAcubepia, Friday, January 9, 1959, p. 3,
states that the fragments had not yet been installed in the new exhibits of the Museum
by the beginning of 1959.

50 Price 1974, 12. The photographs are reproduced there on pp. 23-26, figs. 12, 15, 174,
17c, 18a, and 19a.

51 Price's photograph collection is kept at the Adler Planetarium. Price worked on the
fragments at the Museum in 1958, 1961, and 1972 (Price 1974, 12-13), but the first of these
visits appears ta have been the occasion of the great part of his physical examination of
the fragments, including his collaboration with George Stamires on the inscriptions. The



of these fragments, like Fragment 19, are known to have been separated from A, B, or C
during Rousopoulos's conservation. Of particular importance among this group is Fragment
G (Supplementary Fig. S5), an inscribed plate fragment assembled from numerous pieces
that had been separated from C-1. Others among the “new” fragments certainly broke off
or were removed from the principal fragments after 1918. The flat boxes (some of them are
cigar boxes) in which the fragments were stored may be seen, including a box containing
crumb-sized bits which appears no longer to exist.

Fragment D, which had apparently gone missing after 1905, was found again around 1972-
197433 Another substantial fragment not previously known, now called E, was discovered
by Petros Kalligas in 1976 in the Museum's basement pottery storeroom (Y15), along with
fragments of pottery, glass, and other small objects from the Antikythera wreck, and
transferred to the bronzes storeroom.®* In advance of the 2005 data-gathering of the
Antikythera Mechanism Research Project, the inventory of known fragments was brought
up to 82, including another major new discovery (Fragment F). * E and F were not formerly
parts of one or other of the four fragments known in 1903, as documented in the photo-
graphs published in that year. Among the smaller fragments now designated by numbers 1
through 75, Fragments 19 through 30 and 39 through 44 are mostly identifiable in Price's
1958 photographs and appear to have been separated from one or another of the four
“original” fragments (in particular A and C), while at least some of the rest may, like E and
F, have lurked for decades among unidentified materials from the salvage of the wreck.

photogm question can be dated to this visit by the use of one of them as the cover
image on the June 1959 issue of Scientific American in which Price 1959 appeared. Oddly,
Price 1974, 47 speaks of the existence of only "some fifteen small fragments, most of them
being scraps of inscribed plate...", though his photographs show many more than that. We
note here that a pair of negatives showing both sides of Fragments A, B, and C, photographed
by Emile Séraf is now in the collection of the Athens Department of the Deutsches Archaol-
ogisches Institut; these cannot be precisely dated but show the fragments in approximately
the same state as Price's photographs, while being of distinctly higher quality.

52 This box was the source of the samples used for the metallurgical analyses made
shortly after Price’s 1958 visit, which are reported in Price 1974, 63-66; see also below,
section 2.4. The fragments were still stored in the cigar boxes when they were seen by
Arthur C. Clarke in 1965 (Clarke 1975, 115 = Clarke 1977, 190; Clarke 2001).

53  Price 1974, 13.

54  Personal communication from Mary Zafeiropoulou.

55  Thediscovery of Fragment F and several small fragments not known to Price in the
Museum'’s bronze storeroom is due to Mary Zafeiropoulou, who also assigned the now
standard letters and numbers to all the fragments beyond A-E; see Zafeiropoulou 2012a
and 2012b, 11.
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Despite Price's dangerous wish, expressed in Gears from the Greeks, that the fragments
should be subjected to yet another round of cleaning and separation,® the principal frag-
ments, A, B, and C have not experienced much alteration since 1955, and scarcely at all
since 1990, in which year they were photographed by M. T. Wright .37 (Supplementary Figs.
S1 - S4 show the inscription-bearing faces of A, B, and C as they were in 2005.) According
to former conservators of the Museum, Fragments A, B, C, D, and G as well as some of the
smaller inscribed fragments have been conserved from time to time when it was considered
necessary.*® The most notable changes visible between 1955 and 1990 are, on Fragment
A, the reattachment of a small piece that had broken off it between 1918 and 1955, and
on Fragment C, the reattachment of another small piece that had broken off between
1953 and 1958.%

56 Price 1974, 47. Two decades earlier, before he had seen the fragments in person though
apparently after Bakoulis's work, Price applied unsuccessfully to the Greek government to
have them sent to the British Museum for conservation, as he reports, somewhat intem-
perately, in Price 1956, 33 n. 18.

57  Personal communication. Wright's photographs of Fragments A, B, and C (both sides)
are reproduced in Wright 2007 (as well as, variously, in several of his other papers).

58  Personal communication from Mary Zafeiropoulou.

59  The reattachment of the piece from Fragment A appears to have accurred between
1971-1972 (the date of Karakalos's radiographs, which do not show the piece) and 1980 (the
date of the television series Arthur C. Clarke's Mysterious World, episode 3 of which featured
Price's wark on the Mechanism including a brief view of Fragment A in which the piece is
just visible). The bit broken off the bottom of Fragment C can be seen lying next to the rest
of the fragment in some of Price’s unpublished photographs from 1958. This damage had
happened since the photographs made for Price in 1953, and it seems to have been repaired
during Price's visit. The fragments in their present condition show signs of having suffered
other breakages that were probably repaired immediately. Researchers have repeatedly
remarked on the ease with which the fragments' chalk-like material breaks or crumbles with
handling; see for example Rediadis's remarks quoted above, Theofanidis [1927-1930], “97"
[correct pagination: 89]; Price 1974, 46; Bromley 1990, 643; and Marchant 2008, 179-181.



2.2 Previous transcriptions

Before the 2005 data gathering, the only means of reading the Mechanism's inscriptions
was autopsy, with only small assistance from conventional photography.®® Conventional
radiographs did not show inscribed letters at all; the linear tomography of Wright, Bromley,
and Magou was just sensitive enough to reveal some letters concealed within Fragment C
but not clear enough to enable them to be read.®' CT and PTM imaging have now effectively
superseded direct inspection. Earlier published and unpublished transcriptions neverthe-
less continue to be useful as evidence for the history of the fragments and potentially as
witnesses of text that has been lost or become less legible as a consequence of accidental
damage and essential conservation work. We here list the transcriptions up to the 1970s
that we are aware of. A detailed survey of earlier transcriptions of the individual inscriptions
will be provided in each of the remaining papers in the present series.

Transcriptions in newspapers, 1902: ZkpimMay 22, NéovAoTu May 22 and 23, EaTia
May 22, ToAatu May 23 and 24, EAeUBepoc Tumog May 24
Back Plate Inscription (A) and Back Cover Inscription (B), readings communicated
to reporters by Vyzantinos (?), Wilhelm, and Svoronos.

Svoronos 190343, 46/1903b, 45-46
Back Plate Inscription (A) and Back Cover Inscription (B), credited to Svoronos
with contributions by Wilhelm.

Stais 1905, 22
Back Cover Inscription (19).

Rehm 1905, 18-21
Parapegma Inscription (C), and supplements to the 1903 Svoronos and 1905
Stais transcriptions of the Back Cover Inscription (B, 19).

Rehm 19063, 86-87
Front Dial Inscriptions (C), Front Cover Inscriptions (various small fragments,
some of which are now parts of G).%2

60 Most of the photographs that Rehm and Price worked with are unsatisfactory for reading
the inscriptions, and the photographs that appeared in publications up to and including Price
1974 are generally illegible.

61  Wright, Bromley, G Magou 1995, 542.

62 We suspect that Rehm made other transcriptions that have not yet been located. The
copies of small fragments in the “Notizbuch" are labelled with Greek letters running from iota
through sigma, implying that there were eight previous texts. The Back Cover Inscription on B,
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Rehm 1906b, 3
Parapegma Inscription (C).

Rados 1910, 10-11 and 34
Back Plate Inscription (A) and Back Cover Inscription (B) reproduced from Svo-
ronos 19033, Back Cover Inscription (19) reproduced, with a typographic error,
from Stais 1905, and Front Dial Inscriptions (C) from Karo's report of Rehm'’s
researches.

Theofanidis [1927-1930], “98"-"99" [correct pagination: 90-91]
Front Cover Inscription (small fragment, now part of G), Parapegma Inscription
(C), Back Dial Inscriptions (24), Back Plate Inscription (A, 24), and Back Cover
Inscription (B, 19), in part credited to Vasileios Leonardos 8

Theofanidis 19343, 141-146
Repeats transcriptions from Theofanidis [1927-1930].

Price 1959, 64-65
Front Dial Inscriptions (C), Parapegma Inscription (C), Back Dial Inscriptions (A,
B). Price credits the transcriptions to the epigrapher George Stamires.

Price 1974, 18 and 46-51
Front Cover Inscription (G), Front Dial Inscriptions (C), Parapegma Inscription (C,
20, 22, 28), Back Plate Inscription (A), Back Cover Inscription (A, B, 19). Again
Price attributes the transcriptions, at least in large part, to Stamires.5

mnscription an A, the Back Cover Inscription on 19, the Parapegma Inscription
on C, and the month name on C would account for five, and it is plausible that Rehm also
noticed the Back Cover Inscription on A which is not mentioned in published scholarship
before Theofanidis [1927-1930] "98" [correct pagination: 90], who mentions “a multitude of
pressed-on letters absolutely incapable of being read". The isolated letters “T" on Fragment
Cand "H" (actually the four-stroke form of xi, "t", read sideways) on Fragment A, mentioned
by Rediadis in Svoronos 1903a, 45-47 and 1903b, 45-46, would complete the tally.

63  ForLeonardos see note 69 below.

64  Stamires left academic life in 1961 after his appointment as a research assistant to
B.D. Meritt at the Institute for Advanced Study, Princeton, came to an end, so it is doubtful
whether his collaboration with Price continued long after 1958. Price had definitely lost all
contact with Stamires by 1973 (letter of Price to B.D. Meritt, October 3, 1973, Meritt papers,
American Philosophical Society). Price’s file of notes and transcriptions of the inscriptions,
preserved at the Adler Planetarium Chicago, contains pages in more than one hand, but it is
not clear whether any of them were written by Stamires.



Price, unpublished file of transcriptions and notes at Adler Planetarium
In addition to preliminary versions of the transcriptions published in Price 1974,
these undated notes include some of the inscribed small fragments that were
not included in that work.

Antikythera Mechanism Research Project: Freeth et al. 2006, Supplementary
Information 5 and 8-10
Front Cover Inscription (G), Back Dial Inscriptions (A, B, E, F, 24), Back Plate
Inscription (A, E, F), Back Cover Inscription (A, B, E, 19).

Freeth, Jones, Steele, G Bitsakis 2008, Supplementary Notes [revised 2011], 10-11,
19-20, 25-28, and 40
Back Dial Inscriptions (A, B, E, F, 24).

Zafeiropoulou 2012a, 245
Front Cover Inscription (G), credited to A. Tselikas.

Freeth G- Jones 2012, Section 2.3.2 and Fig. 4
Back Cover Inscription (i 16-26), transcription, and Parapegma and Front Dial
Inscriptions, transcription incorporating some restored text, uncredited but
based on preliminary work towards the editions in the papers IAM 3 and IAM 5
of the present series.

Freeth 2014, Supplementary note S2 with Figs. S5 and S13
Back Plate Inscription, transcription by C. Crowther with T. Freeth, and Saros Dial
Inscriptions by T. Freeth.
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2.3 Previous paleographic appraisals

The first scholars ta examine the inscriptions were at least as interested in dating them
according to their letter forms as in reading them. A date of manufacture for the Mech-
anism would establish a terminus post quem for the date of the shipwreck, which was a
subject of vigorous debate in 1902. When Vyzantinos spoke to reporters on May 21 after
an initial examination of the just-discovered fragments (Zkpim and NéovAaTu, May 22), he
said that the antiquities from the shipwreck belonged to the interval between 150 B.C. and
A.D. 200, a cautious assessment that probably reflected the views of most of the Greek
archeologists who had studied the materials.®® For months, however, Svoronos had been
vocally maintaining that the wreck dated from the time of Constantine, that is, the 4%
century A.D.%8 Hence when Wilhelm visited the Museum on May 22 at the archeologists'
invitation to examine the inscriptions, it is not surprising that Svoronos chose to be present
and to involve himself. The earlier reports from that day have Wilhelm making a preliminary
statement giving his opinion that the writing dated to the 1 century B.C.; but later that
day Svoronos spoke to the reporters at greater length, saying that the letter forms were
characteristic of the second or 1" century B.C., but that the serifs pointed to a later date,
as late as the 2" or 3 century A.D.57 It is hard to resist a suspicion that Svoronos, whose
epigraphical experience was chiefly with coins, allowed his judgment to be biased by his
conviction that the wreck was from the late Roman Empire. In any case both Wilhelm and
Svoronos were basing their datings on fewer than fifty mirror-image letters of the Back
Cover Inscription that they were able to make out on Fragment B. 8

The situation had scarcely changed by the end of 1902. In response to Svoronos's repeated

65 Thereportin NéovAaTu on the same day has Vyzantinos assigning this date range
specifically to the Mechanism, but this was probably not an attempt at paleographical
assessment but rather an inference from the archeological context.

66 Seee.g hisaddress reported in ToAgTu 3869, August 16, 1901, p. 2.

67  According to To AoTu, May 23, Svaronos said that the serifs implied a first or second
century AD date, while NéovAaTu, May 23, reports him as saying that the date could be as
late as the third century.

68  Wilhelm's involvement seems to have been slight following his first inspection of
Fragments Aand B onMay 22, 1902. A week after his visit, a report "To dve&rjynTov unxdvnua
TRV AVTIKUBNpWY', TOACTU, no. 4147, May 29, 1902, p. 1 states that once the fragments had
been cleaned, the reading of the inscriptions would be entrusted to the “expert epigrapher”
Vasileios Leonardos (1857-1930), the director of the Epigraphic Museum, calling him “the
only Ephor of Antiquities competent for this". After this assertion of territoriality, Leonardos
vanishes from the story of the Mechanism until the 1920s, when he read at least one of the
inscriptions for Theofanidis (Theofanidis [1927-1930], “99" [correct pagination: 91]). Biography
of Leonardos in MeydAn EAAnviki EykukAomaideia 15, 937-938.



public airings of his theories concerning the wreck (in addition to the late dating, Svoronos
maintained that the ship was heading from Argos to Constantinople when it sank), Valerios
Stais published a lengthy rebuttal in To’AoTu, December 13 and 14. In the first instalment
he asserts that the letter forms of the Mechanism's inscriptions, being typical of the third
and second centuries BC, would be difficult to date later than the 1°* century B.C., and
"impossible, completely impossible” (his emphasis) to assign to the 4™ century A.D. The
anonymous article on the wreck in the 1902 volume of Epnuepic Apxaiodoyiki uses almost
identical words to state that the writing would be difficult to date later than the middle
of the 1 century B.C*°

Thus Svoronos was more or less on his own in opposition to the leading Greek archeol-
ogists on both the broad question of the provenance and date of the wreck and on the
dating of the Mechanism. Despite its appearance of being an official publication of the
wreck and the salvaged antiquities, his 1903 monograph is really a “minority report”. Here,
embedded in Rediadis’s section on the Mechanism, we find Svoronos asserting that the
inscriptions could be dated paleographically as late as the time of the emperors Maximus
and Gordian (A.D. 235-244).

Up to this point all the appraisals had been based on the rather meager readings that had
been obtained from the mirror-text Back Cover Inscription on Fragment B and a handful
of letters —no entire words— of the Back Plate Inscription on A, before either fragment
had been subjected to cleaning and separation of accreted layers of plate. One outcome
of Rousopoulos's work was the removal of Fragment 19, the largest surviving piece of the
ariginal plate bearing the Back Cover Inscription, from Fragment A. The inscribed face of
Fragment 19 was in much better condition than any part of the inscriptions that had been
seen hitherto, andin 1905 Stais based on it the first detailed discussion of the letter forms
and their dating, though his concern remained to establish a Hellenistic date and rule out a
late Roman one rather than to try to narrow down the dating within the Hellenistic period.
Thus he notes the use of isosceles A with horizontal middle hasta, the rectilinear Eand Z, and
the forms of Mand (3, all of which, he says, argue for a date within the last three centuries BC.

In his first unpublished essay on the Mechanism, written in late 1905, Rehm does not
discuss the paleography in detail, but expresses his comfort with an Augustan (i.e. late
15t century B.C.) date for the letter forms.”® This dating was influenced, however, by an
extra-paleographical consideration, namely Rehm's belief that the Egyptian month name
that he read on Fragment C's exposed dial pertained to the reformed Egyptian calendar,
introduced during the reign of Augustus. Rehm did not know that this calendar dial was a
removable ring designed to be adjustable in position relative to the solar year, from which

69  [Anonymous] 1902, 172. For the authors of this article see note 35 above.
70 Rehm 1905, 30.
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it follows that the unreformed calendar was intended. (No conclusions can be drawn from
this concerning the Mechanism's date since the unreformed calendar continued to be used
for astronomical calculations long after it ceased to be the civil calendar in Egypt.)” In his
second essay, from late 1906, Rehm characterizes the writing as typical of the first century
BC, singling out the tendency of the top and bottom hastae of sigma to be not quite parallel
and that of the right vertical hasta of pi to be shorter than the left hasta.”? In the margin
Rehm added the argument from the Egyptian month for a terminus post quem, this time
giving the specific year 26 B.C. as the inaugural year of the reformed Egyptian calendar.

Rados assigns the writing to the 1" century B.C., citing Stais's monograph, though in fact
Stais had only given that century as the latest possible.”

Theofanidis writes, with reference to the Back Plate Inscription on Fragment A and the
Parapegma Inscription on C, that the style of letter forms is characteristic of the 2" century
B.C.7* Since this is an estimate different from any that had appeared in print earlier, we
suppose that he got it from Leonardos, who he says read the Parapegma Inscription for him.

Although Price was assisted by Stamires for the reading of the inscriptions, he resorted for
their paleographical dating to B.D. Meritt, whose appraisal was made from photographs.
According to Price's 1959 summary, Meritt judged the writing as belonging to the 1" century

71 We comment here on Price's often cited dating of the Mechanism to about 82 B.C.
(Price 1959, 65), later revised to about 87 B.C. (Price 1974, 19). Price derived this dating by a
circuitous argument from a “fiducial mark" that he discovered on the frame plate of Fragment
Cjust outside the calendar dial, and that he supposed to indicate an epoch alignment for the
beginning of an Egyptian calendar month. The presence of a crack running along the mark
has raised doubts about whether it is a deliberate engraving (Bromley 1990, 651-652). If it
does mark an epach position for the ring, it stands to reason that the mark signifies an epoch
alignment of a solar longitude of approximately Libra 18° with the beginning of the Egyptian
year (Thoth 1), not the beginning of the calendar's second month (Phaophi 1) as required for
Price's dating. This would have been valid close to the end of the 3 century B.C., say around
210 B.C. (For asimilar argument see Carman G Evans 2014, 760-763.) Such an epoch would
provide us with a terminus post quem for the date of the Mechanism'’s manufacture.

72 Rehm 1906b, 8. Lippold 1923, 250 n. 6, quotes a private communication from Rehm to
the same effect: “Die Schrift —das einzige Datierungsmittel— setze ich ins 1. Jahrh. v. Chr...
also frihestens Zeit des Posidonios. Nach Chr. Geb. herunterzugehen wird man auch keinen
AnlaB haben". Rehm seems by this time to have abandoned, or forgotten, his inference of a
post-30 B.C. date from the Egyptian month name, though he had previously communicated it
to Georg Karo, through whom it appeared in print; see Leroux 1913, 102, and Karo 1948, 181.
73 Rados 1910, 24.

74 Theofanidis [1927-1930] “98"-"99" (correct pagination: 90-91).



B.C.; it "could hardly be older than 100 B.C. nor younger than the time of Christ".”® In 1974
Price reported Meritt's view slightly differently, and with some detail:

"The letter forms are, in the opinion of Professor Benjamin Meritt, characteristic
of the first century B.C., or more loosely, of Augustan times. For example, the left
vertical of ITis much longer than the right; the vertical strokes of M and the hori-
zontal ones of I are nat parallel. There are tiny serifs at the end of each stroke".

With access to the imaging of the inscriptions made possible by the 2005 data-gathering,
H. Kritzas has concluded that the possible date range for the inscriptions is:’®

“the second half of the 2™ Century BC and the beginning of the 1° Century BC, with
an uncertainty of about one generation (50 years). Dates around 150 BC to 100 BC
are a plausible range”.

Characteristics of attested forms of twelve letters, which Kritzas associates with various
typical date ranges, are adduced to support this dating.”” Subsequently, C. Crowther has
offered several qualifications of Kritzas's comments on individual letter forms, and given
as a general assessment that the possible range for the Mechanism's inscriptions extends
from the late third century through the early 1 century B.C., "with a preference for the
earlier half of this period"”® And most recently, P. Iversen considers that the letter forms
allow for a dating anywhere from slightly before 200 BC to slightly after A.D. 50.7

Among the various people who have offered paleographical datings of the inscriptions,
Wilhelm, Leonardos, Meritt, Kritzas, Crowther, and Iversen all qualify as experienced and
competent epigraphers, and Rehm, though early in his epigraphical career, had already
acquired considerable experience from his work as epigrapher for the German excavations
in Asia Minor; on the other hand, we may discount Svoronos, whose outlier opinion was
evidently neither expert nor unbiased. Every estimate except Svoronos's has fallen within a
range from the late 3" century B.C. to the 1% century A.D. (with the later part of this range
now discounted because we know that the Mechanism cannot be later than the shipwreck),
but when it comes to determining tighter bounds, there is no consensus.

That there should be divergences among datings by experts is no cause for surprise, since
letter forms are a reliable basis for dating inscriptions only when the inscription has a

|

75  Price 1959, 61.

76  Freethetal. 2006, Supplementary Information 7.

77  Seealso Hannah 2008, 31 for endorsement of Kritzas's dating.
78  Quoted in Freeth 2014, Supplementary Note S2.

79  Iversen (forthcoming).
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known provenance and can be compared to numerous other datable inscriptions from the
same place, conditions that are not satisfied for the Antikythera Mechanism; in general,
in the words of A.G. Woodhead, “this criterion [scil. letter forms], so often used as a first
resort, is much better left as a final refuge; its evidence is far less precise and secure than
is popularly supposed".®® Additionally, we are dealing with inscriptions made in the style
of Hellenistic inscriptions on stone, but on a different medium, with different tools, and at
a much smaller size than the typical range of contemporary stone inscriptions.®' Hence
while their paleography establishes with high probability that they were inscribed at some
point between the late 3 century B.C. and the date of the wreck, we cannot appeal to the
letter forms to narrow this interval.

80 Woodhead 1967, 62; see also Mclean 2002, 42-45; Tracy 2009; Iversen (forthcoming).
Tracy gives examples of datings that have proved to be many decades in error; see also
Tracy 2000, 71, for an instance in which two separately published fragments of inscription,
one of them exactly dated by its contents to 191 B.C. and the other paleographically dated
to c. 280 B.C., proved to be adjoining pieces of the same inscription.

81 Forexample, letter heights in Attic decrees are typically 5-9 mm (Tracy 1970, 324 n.
26), while inventories and leases can have letter heights around 3-4 mm (MclLean 2002,
43). By contrast the largest lettering of the Mechanism, in the Parapegma Inscription,
keeps within the range 2.3-3.0 mm, and the smallest lettering, on the dials, is barely taller
than 1 mm.



2.4 General observations on the inscriptions

Although we conventionally speak of the Antikythera Mechanism as having consisted
of bronze and wood, there is some question about the precise composition of the alloy
or alloys employed, in particular with respect to the inscribed plates. In 1910 Rediadis
asserted that the mechanical components of the Mechanism were made of copper (€
Xahkou), citing an analysis by the chemist A.K. Dambergis, which was, however, of other
antiquities from the Antikythera wreck, not the Mechanism.8? Price obtained chemical
and spectrographic analyses of small samples from the previously mentioned box of
crumb-sized bits that was stored with the Mechanism's fragments in 1958; it is likely
that the contents of this box were chiefly bits broken off the inscribed plates and the
accretion layers. These analyses indicated a compasition of copper with a small amount
(1-10%) of tin but no other metals in significant quantity.®3 On the other hand, recent
nondestructive (surface) chemical analyses of small inscription fragments conducted
by P. Mitropoulos in the Electronic Microscopy and Microanalysis facilities of the Depart-
ment of Geology and Geoenvironment, University of Athens, found, in addition to an alloy
comprising 85% copper and 15% tin, two other pewter-like alloys in which tin was the
predominant component, with smaller amounts of copper and lead.®4 Plate having these
latter compositions would have been very soft, so suitable for engraving though not for
components requiring rigidity.

The lettering appears to have been engraved using a burin, a tool with a sharp, hard metal
paint at one end and a rounded handle at the other which is pushed by the engraver's
hand.®8 Unlike a tracer or chisel, which is hammered into the plate to make grooves, a burin
forms grooves by removing metal, not displacing it; CT cross sections of the Mechanism's
lettering show no ridges alongside the grooves (Fig. 2.1).87

82  Rediadis 1910, 164; Dambergis 1906.

83 Price 1974, 63-66, giving reports by E.R. Caley (chemical analysis) and C.S. Smith (spec-
trographic analysis). Caley remarks on the absence of lead as a likely indicator of a date of
manufacture earlier than the 1st century B.C. However, the presence of lead in bronzes in the
later Hellenistic period was largely mativated by its enhancement of the casting properties
of the alloy, whereas leaded bronze is less suited to cold working; hence unleaded bronze
continued to be used for objects fashioned from sheet bronze (Craddock 1977, 111 and 115).
84  Zafeiropoulou 20123, 243.

85 Wright 2011, 8-9.

86  M.T. Wright, by personal communication.

87 Maryon 1949, 115-118.
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Figure 2.1: CT views of engraved lettering in Fragment E. (left) Vertical cross section in a
plane perpendicular to the plate. (center) Cross section parallel to the plate and near its
surface. (right) Horizontal cross section in a plane perpendicular to the plate. This part of
the plate has a layer of accreted matter against it, whose surface follows the outlines of
the engraving

(Images: Antikythera Mechanism Research Project)

The inscriptions, when viewed directly, give an impression of neatness and regularity,
which is largely due to their tiny size (Fig. 2.2). Under magnification, the sizes, line and
letter spacing, and shapes of the letters prove to be rather irregular, though the engraver
has clearly worked hard to imitate the appearance of serifed lettering on stone (Fig. 2.3).
Correct syllabic word division has been respected at line-ends. There is no punctuation,
and numerals as a rule are not marked as such by an overstroke (an exception in the Back
Cover Inscription, 11.3) but are usually preceded and followed by modest vacats. Vacats
also occasionally separate words, following no obvious principle.

Figure 2.2: Fragment 19, a piece of the Back Cover Inscription plate, at actual size, image
from PTM akla with specular enhancement
(Image: Antikythera Mechanism Research Project)
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Figure 2.3: Detail of Fragment 19, image from PTM akla with specular enhancement
(Images: Antikythera Mechanism Research Project)

The variable state of preservation of the inscriptions is an impediment to comparing the
lettering from one part of the Mechanism to another. We have good specimens of the Par-
apegma Inscription on Fragment C-1, and of the Back Cover Inscription on Fragment 19 and
inside Fragment E (viewable only by CT). The best specimens of the Back Plate Inscription
are in Fragment F (viewable by CT) in addition to some well preserved letters on Fragment
A-2. For the most part, the remains of the Front Cover Inscription are badly corroded, and
probably the best specimen of its lettering is in the offsets on Fragment 21. Of the inscriptions
onthe dial scales, those on the front dial are mostly rather unclear, those of the upper back
dials very badly preserved indeed, but there are some good specimens of the eclipse glyphs
on the Saros Dial. Some differences in the general look of the lettering are apparent, in
particular a tendency for verticals in parts of the Front Caver Inscription and the Back Plate
Inscription to slope slightly, in contrast to the greater uprightness seen elsewhere. Such
diversity is perhaps not enough in itself to imply that more than one engraver was at work.

Letter forms can be variable, even within a single inscription. The slightly diverging top and
bottom strokes of the sigmas have been remarked on for their bearing on the paleographical
dating; but one also frequently finds sigmas with parallel top and bottom strokes (e.g. both
farms in Fig. 2.3, Back Cover Inscription 11.20). Omicron is sometimes small and elevated
above the baseline, sometimes a larger loop occupying the full normal letter height. The
middle "vee" strokes of mu sometimes touch at the baseline, sometimes above it, and the
slope of the first and last strokes from the vertical is also variable. These may be accidental
variations arising from the handling of the engraving tool in making very small letters. There
are also some instances of truly distinct letter forms:

— In the Back Cover Inscription, theta is always a narrow oval with a cross stroke;
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in the other inscriptions, it is always a near-circular loop with a central dot. This
consistent distinction of forms would be hard to explain unless the Back Cover
Inscription was engraved by a different person from the other inscriptions.

— Inthe Front Cover Inscription, xi occurs in two forms, either with three horizontal
strokes (=) or with three horizontals crossed centrally by a vertical stroke ().
The four-stroke version seems to have been used in this inscription specially for
numerals, and it also occurs among the index letters on the Zodiac Scale.

— The normal form of omega has a large loop open at the bottom (Q); but in the
Back Plate Inscription (line 4) there is a likely instance of the W-shaped cursive
omega (W).

Numerals are in the lonian (alphabetic) notation; there are no instances of fractions. The
symbol representing 6 (often wrongly called “stigma’”, though actually a form of digamma)
comprises three straight strokes like an E without its middle stroke. A special symbol
employed as an index letter in the Back Plate Inscription (line 29) may be a modified alpha
standing for 1000. The L-shaped symbol for étoc (“year") accurs in the scale inscriptions
of the Metonic and Games Dials as well as in the Back Cover Inscription (11.19, where its
resolution is -etnpic, "period of years"). The symbol for dpa (“hour”), comprising a cursive
omega crossed by a vertically elongated rho, occurs in the eclipse glyphs of the Saros Dial.

Definite or probable instances of errors committed by the engraver include the following:

— Parapegma Inscription: PP2 col. i line 5 énitéAAeir should have been the second
last word

— Back Plate Inscription: 8 the line was initially begun too far to the left (corrected);
10 Bpaikiav for Bpaikiac; 14-15 peyainy for peydhar; 18 the index letter sigma
should have been first; overstrokes seem to have been omitted over some
letters in the index letter lines

— Back Cover Inscription: 1.19 Appoditn for Agppoditng; 1.3 6An for 6Ans; IS oTn-
pariov for atnuaria (corrected)
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