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1 Introduction  

People (and scholars) have been fascinated by automata since Antiquity: automata have often been 

related to the idea of creation, suggesting that man could build another being, though artificial, by 

means of his competence and knowledge, forcing or imitating natural laws. 

Human interest about automata however seems not to be constant along the centuries: we witness  

an increase in the number of studies, and quotations, mainly in periods in which big and rapid 

technological development is in action, while in technological stagnation periods, references 

inevitably decrease. 

This study covers the part of the automata history that ranges from the Antiquity to the Renaissance, 

due to the strong interdependence of design and content, recurring during the considered centuries, 

as it will be more widely discussed in 1.2.3. 

1.1 Literature Review 

A main question must firstly be faced, related to the word used to refer to automata. 

The etymology of the term passes through the Latin automatus, transliteration of the Greek 

adjective ŬŰɧɛŬŰɞɠ, coming from the determinative adjective ŬŰɠ (self) and the verbal adjective 

ɛŬŰɠ (having in mind, acting) 1. It was at first used to refer to any event or human behaviour that 

was spontaneous, without external intervention; only later, during the Hellenism, its use was 

extended to those mechanical devices, which perform, after a userôs input, a finite number of default 

actions, typically, but not necessarily in a periodic sequence.  

It follows that in classical literature we find the words automatus / ŬŰɧɛŬŰɞɠ (and derived) used in 

contexts where no automata are involved (Homer, Ilias, II 408; Hesiod, Works and Days, 102-105; 

Aristophanes, Acharnians 976; Petronius, Satyricon, L and CXL), and, on the other side, we have 

descriptions of automata, where the term is not present (Homer, Ilias, XVIII 468-473; Odyssey, VII 

91-94; any instance in Philonôs or Heronôs Pneumatics; Gellius, Attic Nights, X 12, 9-10; 

Palaephatus, On Incredible Tales, 5). Only in few cases we have a description where an automaton 

is referred to as automatus / ŬŰɧɛŬŰɞɠ (such as Homer, Ilias, V 749-752; XVIII 372-377; Heronôs 

Automata; Sextus Empiricus, Outlines of Pyrrhonism A115). 

During the Middle Ages, and in the early Renaissance, the word is fully discarded; whenever what 

we call an automaton is described, it is referred to considering rather its look and behaviour: so we 

have singing birds, moving or drinking (anthropomorphic or theriomorphic) statues, opening doors, 

and many more; or the skills of his builder, so we have ingenium, engiens, ingegni. Only after the 

16
th
-century translations of Heronôs Automata, the word returns in use and it appears in Italian, 

French, and other vernaculars (automati), too. 

1.1.1 Monographic Studies 

The first written references to such objects in Greek literature, are in Homerôs, Platoôs, and 

Aristotleôs works, where automata are not always associated with human figures, but can consist in 

automated devices or systems, such as tripods or plectra. In the last decades, ancient Greek works 

                                                 
1
 Due to the meaning of the verb ɛɤ (cfr. Sanscrit matah, Latin mens, Lithuanian mintas), the adjective is strictly 

connected with thought and will, more than with action, intended here as an effect of thought and/or will.  
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have been studied by some scholars [1-11], in order to highlight ñimportant references to specific 

autonomous systems and mechanisms of very advanced technology, such as automata and artificial 

intelligence, as well as to almost modern methods of design and productionò, as stated in the 

volume abstract [12] about science and technology in Homeric epics. These studies represent one of 

the most effective attempts to break the deadlock of the absence of technical literature at Homerôs 

times (7
th
 century BC), by means of the study of literary sources, conveniently supported by 

technical analysis and historical evidence. Such an interdisciplinary approach, though between 

written and figurative sources, was also used by Amedick [13], leading to interesting results. 

DôArrigo, in the 1950s, studied Archytasô dove from an engineering point of view [14-15], trying to 

demonstrate that the Greek philosopher could have a suitable knowledge to build such a device. 

Berryman [16] has recently studied most of these literary references, denying the possibility that 

they represent the true mechanical automata.  

Ancient writers mention talking statues, especially dating back to the Egyptian world: apart from 

traditional collections of references to these ancient sources [17], studies of this acoustic 

phenomenon have recently been made by Pettorino [18-21]. 

In Alexandria, during the Ptolemaic kingdom (305-30 BC), and shortly after, we witness the 

greatest progress of such researches in a scientific and technological perspective: Ctesibios (3
rd

 

century BC), Philon (3
rd

 century BC), and Heron (1
st
 century AD) wrote significant treatises, which 

would pave the way both to the persistence of such engineering knowledge in Byzantium, and to the 

spread of mechanical studies in the Arabic world. The first written studies about this period and 

works date back to the 16
th
 century, when, within the the courts of Ferrara and Urbino, a remarkable 

work of editing and translation of Heronôs treatises, both in Latin and in vernacular, was performed: 

in 1501 edition of Giorgio Vallaôs encyclopedic work about sciences was included at chap. XV a 

long excerpt from a Latin translation of Pneumatics [22-23]; Federico Commandino edited the 

Latin text of the Pneumatics in 1575 [24]; Giovan Battista Aleotti edited and translated the 

Pneumatics into vernacular in 1589 [25-26], and Bernardino Baldi edited the Automata in 

vernacular [27]; two years later, the Pneumatics was edited in vernacular by Alessandro Giorgi as 

well [28]. These translations will be studied in chapter 2.5.2.3. As evidenced by some contemporary 

essays, the common goal of Renaissance scholars was to make this text available to themselves 

[29], or to their contemporaries [30-37] both interested in mechanics from the theoretical point of 

view and responsible for the construction of automatic devices at the courts of Italian lords (mainly 

in Ferrara, Urbino, Mantua, Florence, Milan) during religious, or civil festivals [38-41], or in their 

country villas, like Pratolino near Florence, or Tivoli near Rome [42]. In order to have accurate 

critical edition and historical analysis of ancient works by Heron and Philon, we must wait until the 

end of the 17
th
 century when the first Greek edition was made in France [43]; later, in the 19

th
 

century Prou wrote an essay about Automata by Heron [44], and respectively Schmidt [45-46] and 

Carra de Vaux [47] censed the manuscripts housed in European libraries. Schmidt made the critical 

edition of the Greek texts by Heron, having a large number of manuscripts, and added an appendix 

containing a transcription of a Latin translation of Pneumatics by Philon. He also identified two 

families of manuscripts corresponding to two versions of the work: the second one, as a result of a 

later revision, is therefore referred to as a Pseudo-Heron. From this second version, comes one of 

the most important Latin translations, that is Giovanni Francesco Buranaôs version, dating from the 

15
th
 century. Carra de Vaux was however struggling with the much more complex tradition of 
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Philon, characterized by the absence of a complete Greek manuscript and by the presence of several 

Arabic and Latin versions, so he proceeded to make a double critical edition (in Greek and Arabic) 

and compared the resulting text with the Latin transcription of Schmidt. Apart from some isolated 

studies in the middle of the 20
th
 century [48-49], since the Seventies we have seen a renewed 

interest in the topic of ancient Greek technology [50-76], culminating with the work by Russo [77], 

entirely dedicated to the Alexandrian age, with Micheliôs philosophical research [78], and with 

Cambianoôs studies about machines and automata [79-82]. A special quotation pertains to 

Lucentiniôs paper [83], dating back to 1962: it probably represents the only historical and thematical 

study about automata made by a novelist in order to study the evolution from the classical to the 

romantic automaton idea; the article also contains a chrestomathy (i.e. an anthology) of some 

literary passages in which automata appear.  

During the Roman period, we apparently witness a total absence of interest in the automata theme; 

nearly no scholars or engineers seem to be interested in building or at least in describing these 

devices, except for some references in Vitruviusô work [84-86]. It is hard to say whether it depends 

on an actual lack of interest or on the triviality of the subject, due to the presence of automata in 

daily life and made possible by highly developed skills of mechanics, as the Antikythera 

mechanism suggests [87-88]; as a matter of fact, we have some late references to the persistence of 

automata use in public ceremonies (like Caesarôs funeral, see Appianus, Roman History, II, 147), in 

private banquets (Petronius, Satyricon, LX), and in religious rituals related to oracles (Macrobius, 

Saturnalia convivia, I, 23 ,14). We are likely in front of a problem very similar to the age-old 

question of the Greek origin of the novel, marked by a deep difference between ancient and modern 

cultural categories [89-94]: it is possible that we are trying to apply a modern category to a variety 

of different classical categories. Similarities between ancient descriptions and the contemporary 

idea of automaton are evident and undeniable, but, even due to the inconsistent use of a precise term 

to define them, we should try to distinguish among various kinds of devices (stand-alone/integrated; 

big/small; described/designed; and so on), that are very different under many respects (for instance, 

aim, arrangement, material, energy source). A most evident example is Heronôs work: he mainly 

used his designs and machines to show evidence of physical laws, by means of mechanics; he 

probably never thought of the devices described in the Pneumatics, as automata: the ñnarrativeò part 

of the device is usually meant to impress the audience (other engineers, or, more probably, 

students), in order to attract their curiosity, and to prompt them to understand how the device works. 

The study of the continuity between Greece and Rome in technological studies is another interesting 

issue emerged from historical literature [95-101, 85, 102-119].  

In the Early Middle Ages, in Western literature, technical descriptions disappear and give way to 

narrations of autobiographical or historical episodes in which there is a mechanical precision 

device, however mainly designed to the measurement of time (Cassiodorusôs Variae and Eginardusô 

Annales Regni Francorum), or a musical instrument, typically an organ (Annales Regni 

Francorum), as shown in [120-122]. In Byzantium, natural heir of Greek mechanical tradition, we 

canôt find any reference to mechanical treatises devoted to automata, though some interesting 

devices (a throne of Solomonôs replica, for instance) are described in histories of the emperors, set 

in the Imperial Palace, the Magnaura, also studied by several scholars [123-131]. These works were 

composed by the emperors themselves (Constantine Porphyrogenitus), by their historians (Georgius 
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Monachus, Symeon Magister, or the so-called Theophanes Continuatus), or by foreign 

ambassadors, like Liutprandus of Cremona, or Arabic voyagers [132-134].  

In the same centuries, in the Arabic world, from Baghdad to al-Andalus, mechanical culture and 

practice underwent an extraordinary development, due partly to the translations of Greek treatises 

(Aristotleôs, Philonôs and Heronôs), and partly to a self-interest for the construction of such devices, 

for the caliphôs fun and/or with practical purpose. Manuscripts of Banu Musaôs (800-860), of al-

Jazariôs (1136-1206), and of al-Muradiôs (11
th
 century) works are housed in European and Middle-

Eastern libraries, as witnesses both of the extraordinary level of development of these studies, and 

of the interest in their contents. Banu Musaôs and al-Jazariôs works were however brought to public 

attention and published only in the 1970s by Hill  (1922ï1994), a British engineer and historian of 

science and technology, who not only edited the manuscripts with the help of another historian, al-

Hassan, but rebuilt in several occasions the rich landscape of Arabic medieval engineering and 

technology, also in its relationships with the Ancient and Medieval European technical culture and 

tradition [135-146]. Losano was involved as well in the history of automata, starting right from al-

Jazariôs treatise: he analyzed in particular the work genesis and the relationship with the previous 

tradition [147-148], extending over time the subject considered from Arabic automata to the general 

history of automata [149-150]. In Lebanon and in Turkey, new editions of Banu Musaôs treatise 

have been carried out since the 1980s [151-152]. Cigolaôs studies about Arabic automata focused 

both on historical environment and on drawings and representations [153-155]. Studies about al-

Muradiôs manuscript, began in the 1980s: Hill was sorry for its poor state of preservation [156, 

141], regretting that it would never be read, but recently technological progress has made it 

possible, thanks to the group Leonardo3 and to a team of philologists at the University of Milan 

(Jolanda Guardi, Alba Fedeli, Hocine Benchina) [157], though several less complete studies were 

already in progress mainly in Spain [158-168]. In recent times the above mentioned approach 

consisting in the use of literary sources, has been extended even to Arabic literature [169]. Also 

deserving of mention are several studies carried out by some scholars [170-177] with the aim of 

writing a non-Eurocentric history of Medieval technology, and of giving more emphasis and 

attention to the Arabo-Islamic mechanical culture. Many recent works on the subject are available 

at websites like http://www.history-science-technology.com, or www.muslimheritage.com, whose 

ambitious claim is ñDiscover 1000 years of missing historyò. 

Probably fascinated by the stories of travelers in the Eastern lands or by Crusadersô tales [178-179], 

Medieval poets and writers (Benoît de Sainte Maure, Thomas of Britain, Alexandre de Bernay, 

Wolfram von Eschenbach, and many more), living at the French, German, and English courts, 

included in their romances many automata, whose design and implementation were however 

attributed not to scientists or engineers, but to magicians or necromancers. Some philological and 

historical studies have led in the last century to the census and to the analysis of these quotations 

[180-194], and the Medieval landscape of relationships between science and magic has been 

considered by Federici Vescovini [195]. As some well-known legends recount, even Gerbert 

dôAurillac (945-1003), later pope Sylvester II, and the philosopher Albertus Magnus (1193/1206-

1280) would have built talking human shaped automata, probably with the help of sorcery, though 

no positive historical evidence exists, as respectively shown among others by LaGrandeur, Flusche 

and Oldoni [196-198]. In the same years, however, the interest in hydraulic questions (and 

consequently for Philonôs and Heronôs works) was significantly growing just in a religious 

http://www.history-science-technology.com/
http://www.muslimheritage.com/
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environment: Benedictine, and later Cistercian, monasteries, where the monks needed to build 

efficient pipe systems, in order to improve fields irrigation, were probably the main way of 

technological diffusion in medieval Europe [199-204]. Due to their need for technical knowledge, 

they searched for ancient sources on the subject and began studying and copying Latin treatises 

taken from Arabic translations of Philonôs Pneumatics (whose title would become De 

spiritualibus/spiritalibus/subtilibus/specialibus ingeniis; De inani et vacuo; De conductibus 

aquarum, wrongly attributed to Aristotle) [205-206]. During the 12
th
 and 13

th
 centuries, a feverish 

activity of translations of Greek scientific works, preserved only in Arabic version, began both in 

Spain and in Southern Norman Italy, as studied mainly by Haskins [207-212]. We have no 

incontrovertible news about translations dealing with our subject, so we can neither exclude that 

these translations (maybe partial) were actually made 
2
, nor assert that the mechanical knowledge 

transmission was strictly oral and only occurred in the workshops. There really was a European 

tradition in the field of mechanics, as shown by Long [214], though it was not evidenced by 

technical writings, but, for instance, by travelersô accounts. The work of the French architect 

Guillaume Boucher at the Court of the Khans have remained almost completely unknown, if he 

hadnôt been quoted by the Flemish Franciscan missionary and explorer William of Rubruck in his 

report to King Louis IX (Itinerarium fratris Willielmi de Rubruquis de ordine fratrum Minorum, 

Galli, Anno gratia 1253 ad partes Orientales), studied by Olschki [215] and by Baltruġaitis [216] in 

the field of gothic art history. Such skills in mechanics would justify the existence of the so-called 

ñmerveillesò (automata) of the garden of the castle of Hesdin, in Artois, Northern France, [217-

219], and of a unique Latin manuscript of mechanics, written for the king of Denmark [220], though 

not dealing with automata. Vill ard de Honnecourtôs (ca. 1200-1250) sketchbook of drawings 

(Bibliothèque Nationale de France, MS. Fr. 19093) is another example of how the design of 

technical objects had developed in the 13
th
 century: on several occasions, scholars have examined 

this authorôs work from a mechanical, artistic, and historical point of view [221-225]. Many general 

studies have also been carried on about medieval technology: one of the most important scholars on 

the field was Lynn T. White jr. (1907-1987), an American historian, who, since the 1940s, has 

focused his interest on topics, such as Medieval technology and inventiveness; he considered them 

crucial both for the development of Western technological supremacy, and for the importance they 

had together with Christianity, in the making of modern exploiting attitude towards the environment 

[226-234].   

However, it is only in the 15
th
 century that new sources are added to the late Medieval wealth of 

knowledge: mechanics was already applied to entertainment, as witnessed by the work of Giovanni 

Fontana [235], where also references to Arabic sources are made. The Council of Ferrara-Florence 

(1438-1445), the fall of Constantinople in the hands of the Turks in 1453, and the subsequent flight 

of many Greek scholars to the West, led to a copious flow of manuscripts of ancient Greek works in 

European libraries, and to a revival of studies in many fields, mechanics included. One of the most 

fascinating figures in such a landscape, as indicated, among others, by Keller [236], is definitely 

Cardinal Bessarion, whose collection of Greek manuscripts was given to the Serenissima and 

became the first germ of the Biblioteca Marciana of Venice: among them stands Gr. 516, the oldest 

known Greek manuscript of Heronôs Pneumatics and Automata, copied in Greece in the 13
th
 

century by the scribe Andreas Telountas from Nauplion [46]. This manuscript was probably the 

                                                 
2
 As Hill assumes [213] that ñversions the book of al-Jazari and works by ither Islamic engineers may exist.ò 
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source of the Latin and vernacular translations made at the end of 16
th
 century and introduced 

above. Bessarion wanted in his entourage the German scientist Johannes Müller from Königsberg 

(1434-1474), better known as Regiomontanus, who took part to Bessarionôs travels in Italy, and 

later retired in Nürnberg with the intention to publish critical editions of ancient texts he 

passionately copied from Bessarionôs manuscripts, also studied by Malpangotto [237], or during his 

travels in Eastern Europe. It is not probably a coincidence that some later sources (like Pierre de la 

Ramée, or Johann Wilhelm Baier) refer to him as automata builder [238-239]. The relationships 

between the new stream of ancient sources coming from Byzantium, and the beginning of the 

Renaissance have been deeply considered by Setton [240-241], and for minor aspects by Field and 

Wright [242]; De Gandt and Derenzini considered the influence of the pseudo-Aristotelian 

Mechanics upon mechanics development [243-244]. Many studies have been carried on various 

aspects of the Renaissance: Sarton and Benoit [245-246] investigated particularly the connection 

with medieval sciences; Eamon [247] studied the dependence of Renaissance science and 

technology on magic; Canestrini and Ceccarelli investigated the machines theme in the 15
th
 century 

[37, 248]; Longôs research interest in this subject consisted in the social contextualization of 

technology [249-251], while Parlato [252], Aracil [253], and Marr [254-255] focused 

straightforwardly on automata during the Renaissance; Fagiolo studied [256] the automata presence 

in Mannerist art; Galluzzi [257-258, 34, 259] concentrates on the Renaissance engineers, as Gille 

had already done some decades before [260]: Leonardo, among others; da Vinciôs works have also 

been related with the sources pretending he was an automata builder, by several scholars [261-271].  

At the end of the 16
th
 century, after the massive above mentioned wave of Latin and vernacular 

translations, works about automata, showing a new mindset, and a different awareness of the 

subject, gradually appear (see 2.5.8.4). Due to the global effect on knowledge availability and 

dissemination [272-273], implied by the introduction of movable type printing, and to a profound 

change of mentality, mechanics is no longer conceived as a way to deceive natural laws, and turns 

into a truly scientific discipline; automata, in particular, finally lose their supernatural or magic 

traits [274], mostly becoming collectibles to be preserved by gentlemen in a Wunderkammer 

(cabinet of curiosities) and shown to friends [275-277], or working like an amusement park.  

Western historiography of Chinese ancient and Medieval automatics deserves a separate 

consideration: it consists almost solely in the monumental, and well documented Needhamôs work 

[278], dating back to the middle of the 1960s; however, being a general survey, it briefly touches 

the subject, and merely refers to some sources. As far as we know at this time, no systematic 

comparative studies between Eastern and Western automatics have been made, apart from a very 

general one [279]. 

1.1.2 General Studies 

General studies include both research on the history and evolution of automata from ancient times 

to the moment in which the study has been carried out, and diachronic inquiries on a particular kind 

of automaton, or on a precise theme, or about automata but under a specific point of view. 
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Probably the most famous and complete study about automata history has been carried on by the 

Swiss scholar Alfred Chapuis (1863-1942), who, alone or in collaboration with others 
3
, has been 

studying the subject and updating his results for 30 years, since the late 1920s [281-285]. Though 

his works mainly focus on clocks or jewelry with automata, he is the first to perform a 

reconstruction of automata history, retrieving information and iconographic documents, that will 

then be largely reused by almost all those who will disseminate on this issue, too often without any 

source reference. Being the study of human movement reproduction mechanisms his main center of 

attention, in his reconstruction he starts from jointed statuettes of Egyptian Middle Kingdom
4
, 

probably the oldest artifact imitating some armsô movements; he briefly reviews the literary sources 

of the miracles performed by moving or talking statues and by masks (by quoting Loukianoff, [286] 

referring to item JE 66143) in Antiquity (chap. I), then he immediately focuses on the Hellenistic, 

Arabic, Renaissance (chap. II) instances; while describing later production, Chapuis abandons the 

chronological approach, and organizes his analysis based upon automata types or behavior 
5
. Even 

though Chapuisô contribution is only for a small part focused on the considered subject, we must 

remark that for at least 30 years it has been the only diachronical study on automata from a 

technological point of view, spreading in Europe. Chapuis, in his essay dedicated to automata in the 

works of imagination [282], passes quickly through all the early references (already present, for 

example, in [287]) and pays more attention to 19
th
-century literature, an epoch certainly featuring 

great vivacity around the themes of automata and artificial life. Since the end of the 1950s, we have 

however witnessed an increase in publications about the subject, evidenced by the appearance of 

papers, books, and encyclopedia entries [288-293, 149, 294, 79, 295-298]. In addition to this 

literature production focused on automata history, we also see a new interest in the more general 

themes connected with technology history (or philosophy), such as engineering or machine history 

[299-300, 140, 301-303, 249, 304, 250-251, 305, 16, 214, 306-311] 
6
, nowadays the subject of a 

series of volumes published by Springer and edited by Ceccarelli and Paipetis (History of 

Mechanism and Machine Science). In addition, the Society for the History of Technology (SHOT), 

concerned both with the history of technological devices and processes, and with technology in 

history, has been publishing an outstanding journal on the topic (Technology and Culture), since 

1958. 

The spread of science fiction novels (and later movies) dating back to the end of the 19
th
 century, 

arose curiosity about automata history and the need for the popularization of such contents, as 

evidenced in [312-325], and in the hundreds of websites on the Internet. Due to the broad variety of 

audience, possibly lacking in historical and/or mechanical knowledge, and almost certainly bored 

                                                 
3
 Like the French watchmaker and collector Alfred Gélis, or the Swiss Edmond Droz, professor at École de méchanique 

in Neuchâtel, as well as a collaboration with the Swiss (and later French) architect Le Corbusier about clockworks 

results from his correspondence [280]. 
4
 Housed at Metropolitan Museum in New York: some wooden examples, dating back to 12

th
-13

th
 dynasties (20

th
-18

th
 

century BC), coming from Memphis region, are now visible on museum website (www.metmuseum.org). 
5
 As it is evident even from chapters titles : III. De quelques horloges monumentales à automates. IV. Horloges 

dôappartement anciennes et pi¯ces dôorf¯vrerie avec automates. V. Les automates dans les pendules riches. VI. Les 

horloges en bois et les pendules de fantaisie. VII. Tableaux mécaniques. VIII. Les jouets mécaniques. IX. Montres et 

tabatières à automates. X. Les oiseaux chantants. X J. animaux mécaniques. Devins. Magiciens. Escamoteurs, etc. XIII. 

Musique automatique. Automates musiciens. XIV. Androïdes écrivains et dessinateurs. XV. Automates marchants, 

parlants. XVI. Automates de fantaisie. XVII. Vitrines animées. XVIII. Mécanique truquée (Théâtres. Pseudo-automates. 

Demi-automates). XIX. Des Robots et de lôAutomatisme 
6
 Perhaps this was encouraged also by the long wave of the French Annales school, which has carried at the heart of 

historic interest even the material culture (histoire totale). 
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by detailed descriptions of mechanisms or by accurate historical reconstructions, in such works 

authors paid more attention to audience amusement or to the need for amazing readers with 

unexpected interpretations, than to facts and sources exactness, so that sometimes narrated events 

are confused, altered or referred to obscurely. Usually these writers refer only to the most common 

sources, without adding any original content, apart sometimes from drawings, representing the 

imagined appearance of automata. Some of these papers, though by different authors, living in 

different countries and writing in different languages, are quite identical in content: a possible 

explanation for the oldest works can be the very difficult access to sources, and the non-scientific 

needs of their audience, which made such plagiarism permissible, according to them. An example 

can be found in the tradition about ancient oracles, which were believed to be linked to automata: an 

episode is quoted in Pausaniasô Description (9.39.10-11) dating back to the 2
nd

 century AD, quoted 

by the contemporary Maximus of Tyreôs Dissertations (XIV, 1); it is later cited in Clavierôs book 

written in 1818 [326] and quoted by Salverte in 1829 [327], whose work is summarized in 1830 in 

an English journal [328], and largely taken in an article [314] in the late 1920s, without any 

reference. The most interesting issue of such reconstruction is that Clavier added the following 

personal inference to the description of the descent to the oracle through a narrow hole: ñil est 

vraisemblable que ¨ lôaide de quelques m®canique, ce trou sô®largisseoit subitement lorsque les 

genoux y ®toient entr®s; autrement le corps nôauroit pas pu °tre entra´n® avec autant de rapidit® que 

le dit Pausanias, puis que le plus difficile restoit ¨ passerò 
7
. What looked likely to Clavier, is 

attributed directly to Pausanias in the subsequent references.  

If we examine general studies in order to identify authorsô aims, a variety of approaches appears: 

automata, like other subjects, have often been studied to validate an authorôs philosophical or 

historical thesis, emphasizing (and sometimes overemphasizing) or, on the contrary,  

underestimating one or some features. Some scholars highlighted the continuity of automata and 

robots, considered their likely heirs, by neglecting the relevance of differences [329-330, 297, 331-

332, 325]; engineering historians, on the contrary, are sometimes primarily interested in verifying 

whether the studied descriptions can or cannot be actually implemented, regardless of historical 

issues [267, 333, 269, 157]; an opposite approach is followed by scholars with a humanistic 

background, who privilege literary and, generally speaking, written sources, neglecting design 

principles or even designs ñstricto sensuò; other researchers remark the idea of creation, in a way 

implicit in any automata, focusing obviously on anthropomorphic or zoomorphic ones, imitating 

life 
8
, or, at least, some behaviors of living beings [334-337]; in Descartesô work Treatise about 

man (Trait® de lôhomme, 1648), however, automata are used epistemologically as a metaphor to 

describe the physiology of human and animal body 
9
, and, in Passions of the Soul (Passions de 

                                                 
7
 ñIt is likely that, by means of some mechanisms, this hole could suddenly become larger, when the knees had entered, 

otherwise the body would not have been drawn as quick as Pausanias says, and the most difficult part [of the body] had 

not passed yet.ò 
8
 Sometimes called ñmachinicò, ñmechanicalò, or ñartificialò life. 

9
 « Je suppose que le corps nôest autre chose quôune statue ou machine de terre que Dieu forme tout exprès pour la 

rendre la plus semblable à nous qu'il est possible [é] en sorte qu'elle imite toutes celles de nos fonctions qui peuvent 

être imaginées procéder de la matière, et ne dépendre que de la disposition des organes. Nous voyons des horloges, des 

fontaines artificielles, des moulins et autres semblables machines qui, n'étant faites que par des hommes, ne laissent pas 

d'avoir la force de se mouvoir d'elles - mêmes en plusieurs diverses faons [é]. Ainsi que vous pouvez avoir vu dans 

les grottes et les fontaines qui sont aux jardins de nos rois, que la seule force dont l'eau se meut en sortant de sa source 

est suffisante pour y mouvoir diverses machines, et même pour les y faire jouer de quelques instruments, ou prononcer 

quelques paroles, selon la diverse disposition des tuyaux qui la conduisent.» 
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lô©me, 1649), the philosopher equates the two possible states (working/not working) of machines to 

menôs (alive/dead) states [338-339]
 10

. Thematic researches have been carried out by Battisti [340-

343], who studied automata as artistic objects, or, to use his own words, as ñstatue in movimentoò 

(moving statues).  

A final observation must be made about the difficulties of finding and verifying sources: internet 

penetration and the presence of large online archives (www.archive.org; 

http://www.perseus.tufts.edu, www.jstor.com, http://archimedes.mpiwg-berlin.mpg.de, 

www.edit16.it, just to quote the most used ones), repositories, and data bases have undoubtedly 

allowed to proceed with more precision and speed than before, by immediately and/or repeatedly 

checking remote sources and texts of past centuries, even existing in a few specimens, and by 

crossing references.  

From the brief overview of general studies above, the need for multidisciplinary skills, or for the 

establishment of a research team skilled on many fields, is clear for those who are approaching 

these studies; unfortunately the history of technology is often considered as a minor discipline, and 

investigation is confined by scholars out of their leading researches, or teaching activity, and 

therefore carried out solo. This necessarily leads to a fragmented and discontinuous trend of studies. 

1.2 Research Question Definition 

Over the past few decades, many projects have been carried out in order to even virtually build 

(according to given requirements), to rebuild or to restore ñhistoricalò automata (by John Gaughan, 

an American manufacturer of equipment for magicians, whose works are visible on Youtube 
11

; by 

Leonardo3 group [269, 344]; by Mark Rosheim [265]; by Istituto e Museo di Storia della Scienza, 

now Museo Galileo, in Florence).  

Such devices rise fascinating questions about the purpose of those particular reconstructions: is it a 

pure and sterile antiquarian interest or a sincere desire to learn from them something otherwise 

hopelessly lost? And what is the legitimate limit in the ñinterpretationò of drawings and/or 

implementation? In the meanwhile, as shown in 1.1, a large number of studies has been made, in 

order to collect references and texts about automata, dating back to different periods.  

                                                                                                                                                                  
ñI suppose that the body is nothing but a statue or a machine of earth, that God has purposely made as similar as 

possible to us [...] so she utters all of our functions that can be imagined to proceed from the matter, and depend only on 

the organs disposition. We see that clocks, artificial fountains, mills and other similar machines which are made only by 

men, do not fail to have the strength to move - even in different ways [...]. As you may have seen in the caves and 

springs that are the gardens of our kings, that the only force that moves the water leaving its source, is sufficient to 

move various machines, and even to make them play some instruments, or pronounce a few words, by varying the 

arrangement of the leading pipes.ò 
10

 AT XI  : « [é] Jugeons que le corps dôun homme vivant diffère autant de celui dôun homme mort que fait une montre, 

ou autre automate (côest-à-dire autre machine qui se meut de soi-même), lorsquôelle est mont®e et quôelle a en soi le 

principe corporel des mouvements pour lesquels elle est instituée, avec tout ce qui est requis pour son action, et la 

m°me montre ou autre machine, lorsquôelle est rompue et que le principe de son mouvement cesse dôagir.»  

ñLet us [é] conceive that the body of a living man differs as much from that of a dead one, as a watch or any other 

automaton (that is any kind of machine that moves of itself) wound up, having in itself the corporeal principle of those 

motions for which it was instituted, with all things requisite for its action, and the same watch or other engine when it is 

broken and the principle of its motion ceases to act.ò  
11

 http://www.youtube.com/watch?v=ZQCt6rglRdU; it is interesting to remark the presence of an archer and of a 

peacock, among other automata. His works has also been presented on the New York Times (online edition) 

http://www.nytimes.com/2008/05/18/fashion/18magic.html?_r=1&ref=design 

http://www.archive.org/
http://www.perseus.tufts.edu/
http://www.jstor.com/
http://archimedes.mpiwg-berlin.mpg.de/
www.edit16.it
http://www.youtube.com/watch?v=ZQCt6rglRdU
http://www.nytimes.com/2008/05/18/fashion/18magic.html?_r=1&ref=design
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Such a dichotomy in the state of art of studies thus emphasizes the need for an interdisciplinary 

approach that integrates the results achieved in the two research fields, in order to restore unity to 

the studies, without compromising either the historical or the technological aspects.   

A first step in this direction had already been made in 1970, when Otto Mayr, a German engineer, 

studied the origins of feedback control in a work, now become a classical essay [290]; his 

investigation paved the way to a new method of studying the history of science as history of ideas. 

Such an interdisciplinary approach has been recently followed by other studies, predominantly, but 

not only carried out by Greek scholars, as shown above.  

The milestone in this approach - directly related to computer science - is however the work of 

Donald E. Knuth (1938-), who, shortly after Mayrôs book, extended his interests to the history of 

science, in order to analyze algorithms in ancient and Medieval sources [345]. His attention focused 

on the Babylonians and al-Khwarizmi, in whose artifacts and works he found the first instances of 

the main subject of his studies in computer science, even though in a different context. 

Based on these considerations, it seemed interesting to delve into a technological topic, such as 

automata, which has proven over time to be structurally interdisciplinary, involving from time to 

time technical drawing, art, religion, stage design, mythology, philosophy, mechanical engineering, 

clockwork, magic, computer science, literature; furthermore most people consider it as a precursor 

of robotics; the huge number of sources and references made it necessary to choose a limited 

historical range, as shown in 1.2.3.    

1.2.1 What is an Automaton? 

As already discussed in 1.1.1., not only the concept, but also the word ñautomatonò has been used 

inconsistently since Antiquity and, in some periods, like the Middle Ages, it is even completely 

missing, even though most (probably all) modern readers would identify such devices as automata.  

This inconsistency is even more evident if one looks for a definition suitable to include all or most 

of the historical automata. Unfortunately, we have to cope with the absence of a uniform definition 

suitable to be applied to such different historical and literary sources, in order to identify single 

machines or devices as automata, as Mayr [346] could do with feed-back control, by using the 

definition given in 1951 by the American Institute of Electrical Engineers. It is therefore necessary 

to identify the descriptive traits most commonly attributed to automata, and to eventually update 

them, when necessary, during the historical reconstruction. 

Some of these definitions, taken from contemporary common, otr thematic dictionaries, are the 

following: 

Dictionary Definition 

Webster 

(1913) 

Any thing or being regarded as having the power of spontaneous motion or 

action. 

A self-moving machine, or one which has its motive power within itself; - 

applied chiefly to machines which appear to imitate spontaneously the 

motions of living beings, such as men, birds, etc. 

Feldhaus 

(1914) 

Eine selbstbewegliche Figur.  

(A self-moving figure) 
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Dictionnaire de 

lôAcadémie 

française 

(1992-) 

Machine qui a en soi les ressorts de son mouvement. 

(Machine which has in itself the resources for his movement.) 

Imitation dôun corps animé renfermant un mécanisme qui le met en 

mouvement. 

(Imitation of a living body including a mechanism that sets it in motion.) 

Mécanisme, machine automatique capable dôexécuter un programme 

déterminé dôopérations. 

(Mechanism, automatic machine capable of executing a given sequence of 

operations.) 

Collins 

(2003) 

a mechanical device operating under its own hidden power 

Longman 

(2003) 

a machine, especially one in the shape of a human, that moves without anyone 

controlling it 

Wordnet 3.0 

2003-2008 

a mechanism that can move automatically 

device consisting of a piece of machinery; has moving parts that perform some 

function 

Diccionario 

Manual de la 

Lengua Española 

Vox.  

(2007) 

Aparato provisto de un mecanismo interior que le permite ciertos movimientos  

(Device provided with an internal mechanism that allows certain movements) 

Máquina electrónica fabricada para realizar automáticamente movimientos y 

acciones propios de un ser animado.  

(electronic machine manufactured to automatically perform movements and actions 

of an animate being) 

Cambridge 

(2008) 

A machine which operates on its own without the need for human control 

Diccionario 

Enciclopédica 

Vox 1  

(2009) 

Máquina que imita la figura y los movimientos de un ser animado.  

(Machine that mimics the shape and movements of an animate being.) 

Larousse 

Online 

(accessed 2010) 

Machine qui, par le moyen de dispositifs mécaniques, pneumatiques, 

hydrauliques, électriques ou électroniques, est capable dôactes imitant ceux 

des corps animés.  

(Machine which, by mechanical, pneumatic, hydraulic, electrical or electronic means, 

is capable of mimicking acts like those of animated bodies) 

Machine et mécanisme automatiques, utilisés par exemple pour la peinture et 

le soudage dans lôindustrie automobile. 

(Machine and automatic mechanism, used for example for painting and welding in 

automotive industry) 

Treccani 

On-line 

(s.d.) 

Macchina che riproduce i movimenti (e in genere anche lôaspetto esterno) dellôuomo 

e degli animali. 

Machine that mimics the movements (and usually the outer appearance) of man and 

animals. 

ɽʬʨʝʤʦʚʘ 

(2007) 

ʋʩʪʨʦʡʩʪʚʦ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ 

ʚʳʧʦʣʥʷʶʱʝʝ ʢʘʢʠʝ-ʣ. ʜʝʡʩʪʚʠʷ ʠʣʠ ʦʧʝʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ 

ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

A device carrying out, independently, without direct human intervention, 
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some actions or transactions in accordance with a predetermined program. 

Britannica 
any of various mechanical objects that are relatively self-operating after they 

have been set in motion 

Oxford 

(2010) 

a moving mechanical device made in imitation of a human being 

a machine which performs functions according to a predetermined set of 

coded instructions 

 

By a simple count of the occurrence of the most significant terms, words like ñmachineò, 

ñmechanicalò and ñmechanismò take large numerical precedence over the others, highlighting the 

fact that the most noticeable trait of these devices is their mechanical nature, followed by the ideas 

of ñmotionò and generic ñoperationò; ñimitationò appears as a less important trait.  

Most of the other terms occur only once, indicating that these are the most variable terms, or at least 

perceived as not essential in definitions. In Fig. 1, a graph, summarizing the above, is presented (for 

occurrences equal to or greater than 3). 

 

Fig. 1: Terms occurrence in automaton definitions (values Ó 3) 

Another study of definitions can be performed by grouping terms in categories emerging from a 

thematic analysis, as it is usually done in social sciences researches based upon content analysis 
12

. 

The features of ñautomatonò concept appear more various, as shown in Fig. 2: they are mainly 

associated with the ideas of ñmechanismò and ñselfò, though relationships between some other 

categories can be found. For instance, complementary categories like ñgeneric actionò and 

                                                 
12

 Such analysis can be defined as a ñway of discerning, examining, comparing and contrasting, and interpreting 

meaningful patterns or themesò [347]. Thereby the more suitable approach seems to be the Qualitative Content analysis: 

within such approach ñmeaningfulness is determined by the particular goals and objectives of the project: the same data 

can be analyzed and synthesized from multiple angles depending on the particular research or evaluation questions 

being addressedò [347]. Content analysis has been defined as a systematic, replicable technique for analysis text content 

by categories based on explicit rules of coding [348-350]. A broader definition by Holsti [351] defines it as ñany 

technique for making inferences by objectively and systematically identifying specified characteristics of messagesò. 

According to Stemler [352], it can be a useful technique for discovering and describing the focus of individual, group, 

institutional, or social attention. 
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ñmovementò emphasize the idea of ñactivityò, while ñimitationò, ñshapeò, and ñlifeò categories 

highlight the concept of ñsimulationò.  

 

Fig. 2: Emerging categories in automaton definitions 

As we can see, it is a multifaceted concept, not necessarily attributable to a single object behavior 

and activity, but more often to a system, with respect to both components of the mechanism, and to 

a possible multiplicity of interacting automata present together in the same context.  

To better represent such complexity, we have chosen to refer to automata as to ñautomated systemsò 

in the title of this work. 

1.2.2 Automata Features and Need for Classification 

Strictly connected with the need for concept definition, classification can be an interesting means to 

understand how scholars have been referring to automata along time. Unfortunately, taxonomies 

were generally not possible for many reasons: firstly, because features attributed to objects called 

automata are not the same in all periods; then, because scholarsô points of view are not uniform, 

based on different skills, knowledge and investigative purposes; finally, because the scholarsô 

interest has often focused more on external descriptions, on technical issues, on specific 

implementations or on individual designers than on automata in themselves. 

One of the rare essay of taxonomy has been made by Pugliara [67], who, while studying animated 

and self-moving ancient statues, identifies 4 categories: 

1. perfect copies of livings: descriptions of art objects emphasize the skills of the artist who can 

make them look so realistic, that anyone can think they have their own souls (e.g. Myronôs 

cow cycle in Anthologia Palatina, IX, 713-742 and 793-798);  

2. statues able to lose immobility: images to which sources attribute potential and unexpected 

behaviors, produced by inexplicable magic, or by a miracle (e.g. Galateia and Pygmalion; 

Plutarch, Camillus, VI, and Coriolanus XXXVIII : a Junoôs statue would have talked to 

Camillus at the presence of many people, while in the second episode, a statue of Fortuna 

would have spoken to the Roman women as well). 

3. simulacra artfully speaking: statues that charlatans, initiates, priests, and magicians make 

move or speak, through devices able to produce the desired temporary effect in a spellbound 

and naive audience (e.g. Diodorus IV, 51: Medea would have build a statue of Artemis, 
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filled with all sorts of magic potions, which would have been able of protecting the town of 

Iolco).  

4. self-moving statues (explicitly called ñautomiò): simulacra are designed and built as self-

moving, fitted with hidden mechanisms that, after a human input, allow a movement of at 

least some parts of it, or the emission of sound, by means of techniques based upon 

scientific laws. The term ñautomaò is then referred both to anthropomorphic and to 

zoomorphic figures, and, finally, to systems (such as fountains, clocks, hydraulic equipment, 

theaters), within which the builder had put a mechanism for ñautomaticò motion. 

Pugliara also states that in the first three types of statues the illusion of movement prevails, while 

the last type is the only one in which the movement, though possibly partial, is real. The author also 

draws the difference between ñanimatedò statue (the first three types), where the artistôs purpose is 

mimetic perfection celebrating nature power (űůɘɠ), and ñself-movingò one, where the builderôs 

aim is to show his extraordinary technical skills (Űɢɜɖ). 

In some cases, automata are studied as part of a broader context, as the history of technology, in 

which they are placed, for instance, by Bedini [298] as the first step of the development of 

mechanisms able to mimic actual, enhanced, or dreamed human skills; Belardi [307] studies the 

term etymology  in connection with the concept of machine in ancient Greece; Maitre [345] 

emphasizes the importance of feedback, performing the same (or higher) function as the senses in 

humans, in order to discriminate between mechanization and automation.  

Rather than identifying some arbitrary criteria for automata classification, we have preferred to 

point out some dimensions referable to automata descriptions: 

¶ Built/imagined automata: along this dimension are located the various kinds of automata, 

depending on whether they were actually implemented (or at least completely designed, and 

thus implementable) or only figured out by the imagination of a writer or a poet. In some 

rare case, it will be evident that both features are referable to the same automaton. 

¶ Static/moving automata: perhaps the oldest sorting, made by Heron himself in the prologue 

of his Automata. Though movement is always present, the author distinguishes moving 

automata, that is self-moving statues posed on a moving structure, from static automata, for 

instance, a kind of miniature theater, where scenes take automatically place, but only parts 

of the scene (i.e., ships, men, dolphins) are moving. 

¶ Useful/useless automata: this is undoubtedly a dimension far from the mindset of those who 

described or designed automata during the considered period; some scholars [353-355, 140, 

97, 356-357] emphasized such feature, mainly while comparing Greek or Western automata 

with the Arabic ones. As a matter of fact, we must remark that, at first sight, most of ancient 

automata actually donôt have practical use for everyday life. In addition, the massive 

presence of the theme of wonder (ɗŬɛŬ), and the substantial lack of information on the 

actual implementation of automata by Heron and by other technicians, have often led to 

think that they may not be considered useful, not even by their designers, in spite of what 

Heron writes in his Pneumatics 
13

. We should however pay attention not only to the literal 

                                                 
13

 Pneumatics I. Proemium 15-20: ñŭɘ ɔⱢ ůɡɛˊɚɞəɠ Ɫɞɠ ⱡŬ ˊɡⱢɠ ⱡŬ ŭŬŰɞɠ ⱡŬ ɔɠ əŬ Űɜ ŰⱢɘɜ ůŰɞɘɢŮɑɤɜ  

ⱡŬ Űɜ ŰŮůůɎⱢɤɜ ůɡɛˊɚŮəɞɛɜɤɜ ˊɞɘəɑɚŬɘ ŭɘŬ◒ůŮɘɠ ɜŮⱢɔɞɜŰŬɘ, Ŭ ɛɜ ɜŬɔəŬɘɞŰɎŰŬɠ Ű ɓɑ ŰɞŰ ɢⱢŮɑŬɠ 

ˊŬⱢɢɞɡůŬɘ, Ŭ ŭ ⱡ́ ɚɖⱡŰɘⱡɧɜ ŰɘɜŬ ◒ŬɡɛŬůɛɜ ˊɘŭŮɘⱡɜɛŮɜŬɘ.ò ñAs a matter of fact, by means of the mixture of air, 
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meaning of the word ɗŬɛŬ, but also to the authorôs true aim, as stated by Tybjerg [76] for 

Heron: the Greek author has probably undersized his interest in the practical usefulness of 

his works, in the belief that his research would appear of lower quality, because of the 

ancient culture preference for abstract studies. Another interesting remark can be added, 

pertaining the pseudo-Aristotleôs Problemata mechanica, also known as Mechanics, a 

content technically connected with automata; the treatiseôs first sentence is precisely 

ñŪŬɡɛɕŮŰŬɘ Űɜ ɛɜ əŬŰ űůɘɜ ůɡɛɓŬɘɜɜŰɤɜ, ůɞɜ ɔɜɞŮŰŬɘ Ű ŬŰɘɞɜ, Űɜ ŭ ˊŬɟ 

űůɘɜ, ůŬ ɔɔɜŮŰŬɘ ŭɘ Űɢɜɖɜ ˊɟɠ Ű ůɡɛűɟɞɜ Űɞɠ ɜɗɟ́ɞɘɠò 
14

; as we can see, the 

author immediately emphasizes the function given to wonder, both as a preliminary 

motivation indispensable to any research, and as an attitude that must attend to the 

investigation work itself 
15

 [79]. As Ferrari [55, 58] has very well stated, however, the 

Pneumatics paved a new way in mechanics: as a matter of fact, specific devices, not related 

to everyday use, were made both for principle validation purposes, and to provoke wonder; 

and then, we might add, taking into account the physicians-to-be, that is the main recipients 

of works about pneumatics, to stimulate the desire to understand (and possibly imitate) 

devices operation. In any case (demonstration issues, or stimulation to learning), usefulness 

canôt be excluded. 

¶ Things/Beings: it appears that, over the centuries, poets, writers, designers, and engineers 

described and/or designed and implemented, even for different purposes: 

o man-made artifacts (that is things, like tripods, or vessels) that spontaneously 

perform the function they were built for, without any human intervention, in some 

cases after an initial input; 

o representations of living beings (plants, animals or humans) capable of performing at 

least one of the actions they do in the environment (e.g., to rustle, to sing, to care for 

the offspring, to shoot an arrow, to talk).  

¶ Simulacra/Automata: De Solla Price [358] defines automata as ñmechanisms designed by 

ingenious artificers to simulate the natural universeò and makes a distinction between 

ñsimulacraò (simulating devices) and ñautomataò stricto sensu (self-moving devices), 

corresponding to the two traits of automata, both useful to illustrate the gradualness of the 

study of living beings in mechanical terms, by constantly adding more complex features. 

¶ Seriousness/fun: in presenting the two main fields of activity (mathematics and mechanics) 

of Archimedes, Plutarch (Marcellus, 14, 3-4) emphasizes their own polarity (ůˊɞɡŭ/ˊŬɘŭɘ, 

serious/funny subject), pointing out that the genius of Syracuse had almost reluctantly built 

machines only at the invitation of the local tyrant Hieron II , as proven by the total lack of 

writings on the subject [359, 80]. 

¶ Duty/entertainment: Sherwood [184], while introducing his works about Medieval automata 

in literary sources, divides automata into ñmachines assum[ing] human shape and 

                                                                                                                                                                  
fire, water and earth and combining three or four principles, varied arrangements can be made; they both provide the 

most necessary needs of our life and show an astonishing wonder.ò 
14

 ñSource of wonder are both phenomena that occur naturally whose cause is unknown, and, on the contrary, 

phenomena, that happen thanks to intervention and skills of man, for his own advantage.ò 
15

 Such a view of wonder is present both in Platoôs Theaetetus (155 d) and in other works by Aristotle (Metaphysics A 

2, 982 b; Rhetoric, 11, 1371 a 31-b 9; Poetics 1448 b 4, 4-19); in particular in the passage from the Rhetoric, Aristotle 

says that wonder is inherent in the desire to learn, and both are source of pleasure. Equally delightful, as the philosopher 

says, is imitation, since, by matching model and result of imitation, we feel pleasure and learn something. 



 

20 

 

perform[ing] certain specified duties; such as, defending the entrance to a castle, guarding a 

bridge or a treasureò and ñothers, in the likeness of birds or beasts, [which] are intended 

merely for entertainmentò.  

¶ Input visibility/invisibility: the purpose of the automata builders is generally to hide the 

device operation to spectators, so, whenever the event which serves as input is visible, it is 

camouflaged or placed in a context that prevents audience from immediately inferring the 

relationship of post hoc ergo propter hoc between cause (e.g., fire ignition) and effect (door 

opening), which would negate the element of surprise. 

These dimensions allow us to approach in a less superficial way the automated systems studied in 

this work, highlighting common and uncommon features. 

1.2.3 Historical Period Definition 

As stated by Randell about the origins of computer programming, a subject related with automata,  

ñOne of the difficulties of discussing the historical origins of a subject is to decide where to beginò 

[360], since this involves the identification of an event or a figure considered crucial for the theme; 

we could add that, in our case, it is much harder to decide where to end, given the impossibility to 

cover the whole subject history until nowadays. 

If for the beginning it is relatively easy to decide to start with the oldest sources, as most of the 

historians have already done, it is much more difficult to identify a moment that could represent a 

real break in the history of automata, and, generally speaking, in disciplines connected with our 

subject. We have chosen to end with the Renaissance for several reasons, both intrinsic and 

extrinsic to automata theme.  

Firstly, the Renaissance is a historical, and cultural moment in which a new attitude towards 

automata appears: the supernatural element, in some way native in their design and implementation 

since Antiquity, becomes less and less important, and it almost 
16

 vanishes, replaced by science and 

technology. This is due to a renewed interest in the knowledge of the ancients, aimed at a deeper 

and correct understanding, not at its adaptation to Christianity, as it had happened during the Middle 

Ages. The Renaissance introduces the beginning of the passage from supernatural to technological 

wonder which will be completed with the baroque, when some devices will become even the 

subject of poems, beginning from Italy, with the poet Giovan Battista Marino (1569-1625), or his 

follower Ciro di Pers (1599-1663). 

Secondly, after the Renaissance, designersô focus will permanently move from the dimension that 

we previously defined as simulacra/automata, that is from external appearance, to the application of 

mechanical principles to the imitation of living beingsô physiology (see Descartesô idea of animals, 

or Vaucansonôs duck).  

The connotation of the word mechanics changes profoundly: associated by the Greeks with the idea 

of deception (of natural laws), and during the Middle Ages often connected with a not always 

orthodox esoteric knowledge, it becomes (at least partly) free from such negative nuances. The so-

                                                 
16

 Statues that are told to weep or bleed, object of great popular veneration during the Baroque mainly in Italy and in 

Spain, were never referred to as automata, though the term was at that moment commonly used and their behavior 

essentially similar. 
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called restorers of mathematics (as Maurolico, Commandino, Tartaglia, for example) often insist on 

the nobility of mechanics, due both to its mathematical foundation, and to the distinction between 

scientific knowledge of the principles (typical of scientists) and work based exclusively upon 

experience, without any theory comprehension (characteristic of craftsmen) [361]. 

In this period, the most powerful kings, churchmen, and lords in European countries adored to be 

surrounded by mirabilia, which were kept in the so-called Wunderkammer and became sometimes 

the first part of large collections [277]: the predilection for the uncommonn, for aesthetic 

appreciation and for wonder, combines with the need to understand natural phenomena halfway 

between art and science.  

Finally, after the introduction and the spread of printing with movable type, the dissemination of 

classical texts and of their interpretations or comments became much easier and possibly quicker 

than before, thanks, in particular, to the translations into the vernacular languages [362].  

In Chapuisô avant-propos to ñAutomata dans les oeuvres dôimaginationò [282], referring to theory 

of three stages by the French philosopher Auguste Comte (1798-1857), the author states that they 

are present even in the history of automata, as from the early automata until Renaissance, they are 

witnessing events of mystery and wonder; later, during the 18
th
 century, they are a useful tool for 

scholars to try to recreate life (ñmachinisme utilitaireò); then from the time when designers could 

rely on the use of electricity, automata were also equipped with devices in order to make them 

perceive, and to increase their resemblance to humans, or at least with some of their faculties. It was 

not a crucial point in our decision, although the chronological coincidence seems striking; as we 

could see, by considering a wider range of sources, such distinction doesnôt fit any more. 

1.2.4 Method 

In order to study automata from Antiquity to the Renaissance, not as a phenomenon historically 

done and finalized, but as a proto-history of robotics, it is manifest that, while the analysis of 

specific implementations could show designersô expertise, strictly connected with their mechanical 

skills and knowledge, it would not sufficiently highlight design features in a more abstract way 

(what we now call the ñrationaleò); in addition, the study of literary, or, better, non technical, 

sources, that are totally lacking in technical details, would merely contribute to create an 

atmosphere of past times, and would represent only a catalogue of curiosities. For this reason, we 

decided to focus more on describing design principles than on specific implementations. 

1.2.4.1 Milestones 

Donald Knuth was probably coping with analogous issues in 1972, when he decided to approach for 

the first time algorithms in Babylonian tablets [345] and to consider them as a remote moment of 

computer science evolution, since he writes: ñOne of the ways to help make computer science 

respectable is to show that it is deeply rooted in history, not just a short-lived phenomenon. 

Therefore it is natural to turn to the earliest surviving documents which deal with computation, and 

to study how people approached the subject nearly 4000 years agoò; specific implementations (such 

as cuneiform notation, sexagesimal number system) are not essential, in his eyes. To adapt his idea 

to our context, it is enough to replace ñcomputationò with ñroboticsò, and shorten the term from 

4000 to 2700 years ago.  
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As outlined by De Solla Price [363] in the 1960s, the interconnection between a branch of 

philosophical thought (the mechanistic philosophy) and the making of automata has been often 

discussed; by analyzing the history of technology (since Egyptian times), he states however that 

ñcontrary to the popular belief that science proceeds from the simple to the complex, it seems as if 

mechanistic philosophy - or mechanicism, to use the appropriate term coined by Dijksterhuis 
17

 - led 

to mechanism rather than the other way around. We suggest that some strong innate urge toward 

mechanistic explanation led to the making of automata, and that from automata has evolved much 

of our technology, particularly the part embracing fine mechanism and scientific instrumentation. 

When the old interpretation has been thus reversed, the history of automata assumes an importance 

even greater than beforeò: paving the way to an interdisciplinary research about the subject, he also 

admits sources traditionally discarded in the study of automata. 

1.2.4.2 Recent Studies 

In more recent times, in the history of computer science field, Randell, in his reconstruction of a 

ñpartial chronologyò of the origins of computer programming [360], has followed exactly the same 

path in the study of works by men like Babbage, who in a strictly chronological sense cannot be 

considered a computer programmer, though Babbageôs efforts have undoubtedly been connected 

with the same issue: finding a ñmeans for specifying a sequence of choices, among a set of possible 

machine actions, in such a way that the machine could carry out the sequence completely 

automaticallyò. Randell was not so interested in compiling an exhaustive chronological catalogue of 

distinguished scholars and works: he rather wanted to ñprovide at least some brief explanations of 

the nature and the extent of the intellectual and technical achievements that were involved in a few 

selected developmentsò, dating back, in the pegged cylinder case, directly to Heron of Alexandria. 

In the last few years, mainly concerning Greek ancient technology [7-8], we have witnessed a 

substantial renovation of the studies: the work of Homer is thoroughly analyzed as a historical 

source from a technological point of view, even facing practical issues related to automata, such as 

energy supply and automatic control; the importance of this new approach is twofold: first, literary 

contents are no longer complementary and ancillary, but they become true historical sources; and 

secondly, such literary sources are subjected to a more complex analysis, which takes into account 

not only the feasibility (not always provable), but the overall landscape of technological knowledge 

of the considered ages. 

1.2.5 Facing Cross-Historical , and Interdisciplinary Comparison Issues 

As we have already pointed out, a careful search for any sources is fundamental, in order to 

reconstruct both the technical knowledge, and possibly the social perceived presence of automata. 

Providing a historical reconstruction as wide and accurate as possible can certainly help to 

understand links of similarity and cause among characters and events, though far in time and space. 

However, especially as regards the prehistoric and medieval periods, sources often appear very 

different in importance and tradition, and by scarcity. They also are not uniform, because of their 

inherent variety, and therefore difficult to compare in several respects. 

                                                 
17

 A Dutch historian of science (1892-1965), who studied both Ancient and Renaissance figures of scientists. 
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This need to ensure as much uniformity and consistency as possible in sources data gathering, with 

the aim of subsequent comparisons and analysis, suggested to uniformly organize information about 

automata in a data base, where a large amount of data (text, source reference, images, biographical 

information about the author, historical data about the device, for example) related to each instance 

could be stored. Data base entries have been designed to contain, where reachable 
18

, both the 

original author name and texts in the language of the culture in which they appeared, and in English 

translation, for reasons of accessibility. Wherever no English version was available, it has been 

specially made. In the following pages, the text of the source is given whenever its length makes it 

reasonable (< 10 lines), unless it can be found in the database at the following address 

(http://www.cyberprof.it/automata/). To witness the research in the contents of the database, 

(possibly multiple) tags referring to the most common subthemes (walking statue, bird, opening 

door, and so on) have been added to any single entry. Emerging classes have been linked to every 

single entry only at the end of the collection. 

A second data base has been designed and implemented in order to collect data about manuscript 

containing Greek texts of ancient engineers, and their Arabic and Latin translations. The creation of 

a database was necessary, since it was essential to keep track of data not only on individual 

manuscripts, but also, where known, on owners, translators and copyists. We decided to store data 

in the same information structure as one of the most famous online databases of scientific 

manuscripts: www.jordanus.org. Our data base was gradually populated thanks to critical editions 

by Schmidt, whose distinction between older and newer recensio of Heronôs works was used as a 

classification standard also for Latin translations, and by De Solla Price; libraries catalogues; on- 

and off-line manuscripts data base; specific essays, and direct examination of manuscripts, as it will 

be widely shown in 2.5.2. 

1.2.6 Representing behavior and design principles: animation vs. UML  

Since, as we have repeatedly stated, the focus of our attention is not so much on specific automata 

implementation, but rather on their design and behavior, the problem of a faithful representation as 

uniform as possible arises: a different approach, based on a standard, (natural) language-

independent representation of automata behavior, should be used. 

The first solution considered was to represent the design and behavior principles of individual 

automata through animation; it could grant: 

¶ (natural) language independence, thus immediate comprehensibility 

¶ a complete behavior representation 

¶ attractiveness 

¶ abstraction of implementation. 

On the other side, an animation: 

¶ canôt fully explain all details, and possibly needs some captions 

¶ is not always culturally independent 

                                                 
18

 If the authorôs name was unknown, instead of leaving blank author name field, that would be common to many 

entries even not related to each other, we preferred to insert a descriptive name, like ñFrench anonymousò, sometimes 

followed by the century. 

http://www.jordanus.org/
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¶ is based on a picture, which is strongly subjective, mainly for literary sources 

¶ canôt fully show design principles 

¶ is still a stand-alone instance, that cannot be generalized 

Based on these remarks, we considered more fitting (for our purpose) to model automata behaviors 

with UML diagrams (http://www.uml.org/). The diagram that can better represent the temporal 

sequence of actions and (possible) interaction among actors and any automated system is the 

sequence diagram, which shows how and in what order processes work with each another. In case 

of very complex behavior, it will be useful to represent the system with an activity diagram, too. 

While the historical reconstruction made it possible to place the various automata in the moments 

when they were invented or implemented, the classification has allowed the identification of the 

recurrence in different epochs also of automata with similar characteristics and behaviors. 

But we thought it might be interesting an evolutionary analysis of the automaton idea, in the 

framework of memetics; as a matter of fact, by using the most significant features (appearance and 

behavior) that have already emerged, a kind of DNA of the automaton idea could be drawn, 

characterized by the presence or by the absence of specific traits. This analysis is presented in 

chapter 4.  

http://www.uml.org/
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2 Automated Systems from the Antiquity to the Renaissance 

Before coping with historical problems, it is useful to spend some words about an apparently minor 

question, set by Rossi and others [74] in recent years. Can the aim of an automata history be the 

study of the origins of robotics? In their work, the above scholars remark that differences between 

automata and robots are so definite 
19

, that automata history can only be a tribute to 

ñscientists/engineers/craftsmenò of the past centuries for their skills, often underestimated: the 

authors moreover conclude that ñautomata are interesting examples of the development of human 

knowledge and of human ability to invent new things. It may be excessive to think that in some of 

these machines science and technology joined art and poetry; while admitting the excess, we 

embrace the thought.ò 

Even though we largely agree with Rossi and colleagues, we have to remark that, from our point of 

view, focused on design and ideas, rather than to actual implementations, the above mentioned  

differences appear as pertaining to objects which could be set at the extremes of a continuum, or, at 

least, at two distant moments in the historical evolution of the same idea, characterized by 

tremendously dissimilar technology levels. 

We would like to add some words about ancient automata and their (real or supposed) lack of 

utility, since many scholars insist on such an issue since Antiquity [80]; in addition to what we 

remarked in 1.2.2, we will see that this is not a constant for all automata or periods, and that ancient 

treatises, which are full of ñuselessò devices designs, were meant as an introduction to more serious 

subjects, such as ballistics or poliorcetics, and were therefore far from being useless. 

2.1 The Myth of Ancient Egyptian Automata 

Chapuis [284] and De Solla Price [363] quote the most ancient instances of devices that can be 

considered as proto-automata: they are the wooden Egyptian articulated statuettes, dating back to 

the 12
th
-13

th
 dynasty (20

th
-18

th
 century BC) now housed at the Metropolitan Museum in New York. 

Their main feature is the fact that their arms can perform some movements, similar to the human 

ones: such movements however are not automated, but need someone to move the arm, fixed to the 

body by means of a pivot.  

Another essay to imitate a human behavior (and this time without evident external participation) 

had been made by building statues able to emit a (musical) sound. Probably the best known 

example, located in Egypt, even though in the Roman period, are the colossal statues of massive 

stone of Pharaoh Amenhotep III (though later referred to as Memnon 
20

) near Thebes, quoted by the 

Greek Strabo (65 BC - 25 AD) in his Geography (XVII, I, 46) in the 1
st
 century BC; according to 

the hearsay, after an earthquake in 27 BC, the only one statue that was still entire could produce a 

musical tone as soon as it was struck by the rays of the rising sun, probably due to increasing 

temperature and humidity. Strabo refers he had actually heard the sound, but also that he absolutely 

could not identify the source 
21

. Some years later, Pausanias visited the country and reported that the 
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 As the authors explicitly point out, such differences involve fundamental features, such as re-programmability, almost 

absent in automata; the multi-degree of freedom, heavily limited in automata; the need for utility, very rare in automata. 
20

 The son of Eos, the goddess of dawn. Mennu, however, is the Egyptian word for the funerary temple of the pharaon.  
21

 ñIt is believed, that once a day a noise as of a slight blow issues from the part of the statue which remains in the seat 

and on its base. When I was at those places with Ælius Gallus, and numerous friends and soldiers about him, I heard a 
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tune could still be heard 
22

. Greek and Roman visitors used to inscribe a sentence or their own 

names on the statue legs [364-366]; such graffiti date from 65 to 196 AD [367]; soon after that time 

the statue, after a restoration sponsored by the emperor Septimius Severus (145-211), would cease 

to give forth musical sounds, and, therefore, its fame vanished, but its name will be used later to 

refer to an automaton, the memnonium, that produces music using solar energy [368].  

Pettorino [18-21] makes four assumptions about the origin of the phenomenon: 

1. Temperature range (natural event) 

2. Presence of cavities (natural event) 

3. Contrivance present in a specific part of the statue (artificial event: mirror activating levers 

that pressed a keybord) 

4. Stories, or collective illusion 

He immediately rejects the first two hypothesis: such a phenomenon would have happened also 

elsewhere; but we have no news about another similar occurrence. The fourth one has been 

discarded by historians, since such an agreement among witnesses of so different ages appears 

impossible. The third hypothesis, that of a hidden device, is the one Pettorino considers most likely, 

since the time when most witnesses live, is the same as Heronôs: a suitable technology was 

available since two centuries 
23

. 

Such an assumption would also explain, according to the author, why after Septimius Severusô 

restoration sound would have ceased, since, as we are referred by the historian AElius Spartianus, 

the emperor personally visited this place 
24

 and it was likely in such occasion that any trick was 

made to disappear. We are obviously still in the field of hypotheses, since no evidence has been 

found at the moment. 

The subsequent level of complexity is also present in ancient Egypt: talking statues (or, better, 

giving out sounds that could be interpreted as words uttered by a divine voice) worked by means of 

a trumpet hidden in hollows leading down from the mouth. In the 1930s, the Egyptologist 

Loukianoff [286] studied a statue housed at the Egyptian Museum in Cairo (catalogue #66143), the 

bust of Re-Harmakhis of Lower Egypt: such artifact was a large white limestone bust of the god, 

and shows an orifice where the priests could speak in order to amplify and alter the sounds of their 

voices, simulating the Godôs tone of voice. Frankfurter [369] says that the statue was carved in the 

Roman period, inferring such date from the armor style, and suggests considering it as a chapter of 

the universal history of religious hoax [370]. Charles Boreux, who was curator at Louvre Museum, 

in 1929 studied [371] a painted wooden mask of the jackal god of the dead (Anubis) preserved in 

the same museum; this very small item (17.8 x 11 cm) was alleged to be a divinatory mask, used in 

order to deceive an audience, since its lower jaw is movable. Later studies on this object (N 4096 is 

its catalogue number at the Musée du Louvre), that put it correctly in relationship with other 

                                                                                                                                                                  
noise at the first hour (of the day), but whether proceeding from the base or from the colossus, or produced on purpose 

by some of those standing around the base, I cannot confidently assert, for, from the uncertainty of the cause, I am 

disposed to believe anything rather than that stones disposed in that manner could send forth sound.ò (Translation by 

Hamilton and Falconer, 1903-1906) 
22

 ñEvery day at the sunrise it sends forth a sound that can be compared to a harp or a lyre with a broken stringò. 
23

 See infra 2.3.2.1, where a similar device alleged to Ctesibius is quoted. 
24

 Ælius Spartianus, Septimius Severus, Historia Augusta 17, 4: [é] fuisse Severus ipse postea semper ostendit. nam et 

Memphim et Memnonem et piramides et labyrinthum, diligenter inspexit; since then he always showed to be severe, as 

he visited both Memphis, and Memnon, and the pyramids and the labyrinth.  
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contemporary finds dating back to the end of the 1
st
 millennium BC, led to exclude that it could be 

used for such a purpose, due to the presence of holes on the edge and on the ears of the mask. They 

were probably used to fasten it to a pseudo-canope (an imitation of a vase containing the entrails of 

the dead): if so, the represented god would be Douamoutef, a protecting sprite [372]. 

Even though in ancient Egyptian inscriptions, in literature or in archeological finds, we have no 

actual evidence of automata in Egyptian culture, we should face the fascinating question of 

animated or living statues, that is statues where the soul of the god/goddess is thought to be resident 

[373-376]. At the end of the 19
th
 century [373], another Egyptologist Maspero, while admitting to 

having no extant instances, believes that these statues were certainly fitted with devices that allowed 

the movement, so that the faithful were certain to have received a response from the god depicted in 

the statue. He also gives a careful description of these no longer extant statues, adding legends 

referred to renown places and kings, that would confirm his conjectures: for instance, as it would 

result in an unknown inscription, queen Hatshepsut would have sent a naval expedition on the 

incense route through the Red Sea, due to a message from Amon-Ra, heard in the Karnak temple. 

Even if we admit the existence of this written source, however, it would be an official text, intended 

to justify, in the eyes of the subjects, an uncertain and costly initiative, promoted (so much the 

worse) by a woman. It seems enough to establish that the content is not conclusive. Maspero adds 

even that arms and head were openly moved by priests, and the faithful were fully aware of their 

role as intermediaries. While such statues have absolutely nothing to do with automata, studies 

about this topic have probably suggested to some superficial readers the idea that, in Egyptian 

tombs, temples, and pyramids, actual automata were commonly used. If we also consider De Solla 

Priceôs remark that animism is at the very root of animation [300], we can explain why for such a 

long time people have continued to believe in Egyptian automata; moreover such legends have 

gradually become so likely that in some works, scholars give also a picture of such automata, that 

would be described in necessarily unquoted hieroglyphical inscriptions [296].  

As an explicit connection between Egyptian and Greek culture, we have a Greek papyr 
25

 on a 

certain Philotas, a priest at the sanctuary of Apollinopolis (now Edfu), who claimed to be able to 

restore fertility to the Thebaid, ravaged by drought: this was clearly some kind of hydraulic 

knowledge [100]. 

2.2 The Greek World 

When we are talking about ancient Greece, it is essential to highlight the geographical discrepancy 

which exists between the current and the ancient concept. The Greek world in fact, though with ups 

and downs along the centuries, included in addition to what we currently call Greece: the Black Sea 

and the Turkish coasts (Ionia), the Libyan coasts, a large part of Southern Italy (Magna Graecia), 

the Mediterranean coasts of France and Spain, and, after the Macedonian expansion of the 4
th
 

century BC, even Egypt and the Middle East. Such a wide geographical extension has never 

corresponded to political unity, at least until the Alexandrian age. Greek politics was mainly 

characterized by the so-called particularism: the individual cities were separate administrative units, 

almost always at war with each other. Nonetheless, from the civilizing point of view, ancient 
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 It is housed at the library of Warsaw university (P. MN 140153) and it dates back at the late 3
rd
 century BC 

(http://papyri.info/ddbdp/sb;6;9302/); image visible at http://www.papyrology.uw.edu.pl/papyri/pmn140153.htm. About 

hydraulics in Ancient Egypt, see also [377]. 

http://papyri.info/ddbdp/sb;6;9302/
http://www.papyrology.uw.edu.pl/papyri/pmn140153.htm
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Greeks felt part of a larger community, that included all Greek citizens. The most significant 

evidence of this spirit were the Pan-Hellenic games (Olympic, Pythian, Nemean, and Isthmian 

games), during which the cities entered into armistice.  

From the cultural point of view, the Greek world was substantially united, and produced a corpus of  

works in the fields of literature, art, philosophy, mathematics, and science, which is still largely at 

the basis of Western culture.  

2.2.1 The Golden Age Theme: ŬŰɛŬŰɞɠ ɓɞɠ 

As we already said in 1.1, when the word ŬŰɛŬŰɞɠ first appears in the Greek language, its 

meaning is far from the reference to a mechanical device; it rather alludes to any event that happens 

spontaneously, without external agency, such as either a human being who does something 

unsolicited, or an unanimated object that begins moving, or performing some actions, by itself. 

These two main meanings are attested both in Greek and, later, in Latin literature, even though 

sometimes the idea is uttered without explicit use of the word ŬŰɛŬŰɞɠ / automatus [378-380]:  

¶ Referred to men behavior:  

o Homer in Iliad (II , 408): ŬŰɧɛŬŰɞɠ ŭɏ ɞ ɚɗŮ ɓɞɜ ɔŬɗɠ ɀŮɜɏɚŬɞɠ (And 

unbidden came to him the good Menelaus, at the war-cry); 

o Aristophanes in Wealth (1189-1190):  ȻŮɠ  ůɤŰɟ ɔɟ ˊɎɟŮůŰɘɜ ɜɗɎŭŮ, / 

ŬŰɧɛŬŰɞɠ əɤɜ. (Zeus the saver is coming there spontaneously); 

o Plato in Theaetetus (180c): Theodorus describes to Socrates the spontaneous 

succession of philosophical schools 
26

; 

o Petronius in Satyricon (L): Plausum post hoc automatum familia dedit (At this the 

slaves burst into spontaneous applause). 

¶ Referred to concrete or abstract objects:  

o Homer in Iliad (XVIII , 372-379; 468-473): Hephaestusô automated tripod and 

bellows (see 2.2.2.2); 

o Hesiod in Works and Days (ll. 102-105): diseases spread like a ghost all over the 

world 
27

; 

o Herodotus in Histories (VIII, 37, 2): self-moving weapons 
28

; 

o Thucydides in History of the Peloponnesian War (VI, 91, 7): ɞɠ ŰŮ ɔɟ  ɢɩɟŬ 

əŬŰŮůəŮɨŬůŰŬɘ, Ű ˊɞɚɚ ˊɟɠ ɛɠ Ű ɛɜ ɚɖűɗɏɜŰŬ, Ű ŭ ŬŰɧɛŬŰŬ ɝŮɘ 

(Whatever property there is in the country will most of it become yours, either by 

capture or surrender); 

o Aristophanes in  

                                                 
26

 ŰɞɘɞɨŰɤɜ ŰŮɟɞɠ Űɏɟɞɡ ɛŬɗɖŰɐɠ, ɚɚŬŰɧɛŬŰɞɘ ɜŬűɨɞɜŰŬɘ ˊɧɗŮɜ ɜ Űɨɢ əŬůŰɞɠ ŬŰɜ ɜɗɞɡůɘɎůŬɠ, əŬ Űɜ 

ŰŮɟɞɜ  ŰŮɟɞɠ ɞŭɜ ɔŮŰŬɘ ŮŭɏɜŬɘ. Pupils of one another, but they grow up of themselves, each one getting his 

inspiration from any chance source, and each thinks the other knows nothing. Translation by H.N. Fowler (1921) 
27

 ɜɞůɞɘ ŭɜɗɟɩˊɞɘůɘɜ ű ɛɏɟ, Ŭ ŭ  ́ɜɡəŰ / ŬŰɧɛŬŰɞɘ űɞɘŰůɘ əŬə ɗɜɖŰɞůɘ űɏɟɞɡůŬɘ / ůɘɔ, ˊŮ űɤɜɜ 

ɝŮɑɚŮŰɞ ɛɖŰɑŮŰŬ ȻŮɨɠ. / ɞŰɤɠ ɞŰɘ ˊɖ ůŰɘ ȹɘɠ ɜɧɞɜ ɝŬɚɏŬůɗŬɘ. Of themselves diseases come upon men continually 

by day and by night, bringing mischief to mortals silently; for wise Zeus took away speech from them. Translation by 

Hugh G. Evelyn-White (1914) 
28

 ɗɛŬ ɛɜ ɔɟ əŬ ŰɞŰɞ əɎɟŰŬ ůŰɑ, ˊɚŬ ɟɐɘŬ ŬŰɧɛŬŰŬ űŬɜɜŬɘ ɝɤ ˊɟɞəŮɑɛŮɜŬ Űɞ ɜɖɞ. Marvellous indeed it 

is, that weapons of war should of their own motion appear lying outside in front of the shrine. Translation by A.D. 

Godley (1920) 
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Á Acharnians (l. 976): ŬŰɧɛŬŰŬ ˊɎɜŰɔŬɗ Űŭɏ ɔŮ ˊɞɟɑɕŮŰŬɘ (All good 

things flow towards him unsought); 

Á The Assemblywomen (ll. 730-745): the character speaks to furnishings 
29

; 

Á The Wasps (ll. 936-939): the character calls a plate, and more kitchen tools as 

witnesses 
30

. 

Á Wealth (l. 476):  ŰɨɛˊŬɜŬ əŬ əɨűɤɜŮɠ, ɞə ɟɐɝŮŰŮ; (Oh! cudgel and 

ropeôs end, wonôt you come to my help?) 

o Crates in  

Á Beasts (fr. 16 and 17): the two fragments respectively refer to kitchen tools 

and to courses, able to work and cook by themselves; to bathroom objects 

(water, basin, sponge, sandals) working by themselves 
31

. In the first one, we 

also have two dialogues: the first is between character A and B; the second, 

between character A and a fish which is not yet cooked on both sides, so it 

canôt put itself in the plate. 

o Plautus in The Forgery (I, ii, 54-63): a ́ ŬɟŬəɚŬɡůɗɡɟɞɜ (paraklausithyron), a topos 

or lyrical poetry where the lover wants to enter the girlôs room, but the door is 

closed, so he is forced to remain outside, speaking about his feelings. In Plautusô 

comic version, the character begs the door bolts to open and to let him in. 
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 ɢɩɟŮɘ ů ŭŮɟɞ əɘɜŬɢɨɟŬ əŬɚ əŬɚɠ / Űɜ ɢɟɖɛɎŰɤɜ ɗɨɟŬɕŮ ˊɟɩŰɖ Űɜ ɛɜ, / ˊɤɠ ɜ ɜŰŮŰɟɘɛɛɏɜɖ əŬɜɖűɞɟɠ, /  

ˊɞɚɚɞɠ əɎŰɤ ŭ ɗɡɚɎəɞɡɠ ůŰɟɏɣŬůɛɞɨɠ. / ́ ɞůɗ ŭɘűɟɞűɧɟɞɠ;  ɢɨŰɟŬ ŭŮɟ ɝɘɗɘ, / ɜ ȹɑŬ ɛɏɚŬɘɜɎ ɔ, ɞŭ ɜ Ů 

Ű űɎɟɛŬəɞɜ / ɣɞɡůŰɡɢŮɠ  ȿɡůɘəɟɎŰɖɠ ɛŮɚŬɑɜŮŰŬɘ. / ůŰɤ ˊŬɟŬŰɐɜ, ŭŮɟɗ,  əɞɛɛɩŰɟɘŬ. / ūɏɟŮ ŭŮɟɞ ŰŬɨŰɖɜ 

Űɜ ŭɟɑŬɜ ŭɟɘŬűɧɟŮ / ɜŰŬɗŬ. Ɇ ŭ ŭŮɟ  əɘɗŬɟŭɠ ɝɘɗɘ, / ́ ɞɚɚɎəɘɠ ɜŬůŰɐůŬůɎ ɛŮɠ əəɚɖůɑŬɜ / ɤɟ ɜɡəŰɜ 

ŭɘ Űɜ ɟɗɟɘɞɜ ɜɧɛɞɜ. /  Űɜ ůəɎűɖɜ ɚŬɓɜ ˊɟɞȶŰɤȚ Ű əɖɟɑŬ / əɧɛɘɕŮ, Űɞɠ ɗŬɚɚɞɠ əŬɗɑůŰɖ ˊɚɖůɑɞɜ, / əŬ Ű 

ŰɟɑˊɞŭɝɏɜŮɔəŮ əŬ Űɜ ɚɐəɡɗɞɜ. / Ű ɢɡŰɟɑŭɘŭɖ əŬ Űɜ ɢɚɞɜ űɑŮŰŮ. Come hither, my beautiful sieve, I have 

nothing more precious than you, come, all clotted with the flour of which I have poured so many sacks through you; 

you shall act the part of Canephorus in the procession of my chattels. Where is the sunshade carrier? Ah! This stew-pot 

shall take his place. Great gods, how black it is! It could not be more so if Lysicrates had boiled the drugs in it with 

which he dyes his hair. Hither, my beautiful mirror. And you, my tripod, bear this urn for me; you shall be the water-

bearer; and you, cock, whose morning song has so often roused me in the middle of the night to send me hurrying to the 

Assembly, you shall be my flute-girl. Scaphephorus, do you take the large basin, place in it the honeycombs and twine 

the olive-branches over them, bring the tripods and the phial of perfume; as for the humble crowd of little pots, I will 

just leave them behind. 
30

 ŬŰɠ əŬɗŮɚɞÅ Űɞɠ ɛɎɟŰɡɟŬɠ ɔɟ ůəŬɚ. / ȿɎɓɖŰɘ ɛɎɟŰɡɟŬɠ ˊŬɟŮɜŬɘ Űɟɨɓɚɘɞɜ / ŭɞɑŭɡəŬ ŰɡɟɧəɜɖůŰɘɜ ůɢɎɟŬɜ 

ɢɨŰɟŬɜ, / əŬ ŰɚɚŬ, Ű ůəŮɨɖ Ű ˊɟɞůəŮəŬɡɛɏɜŬ. Get it yourself. I go to call the witnesses; these are a plate, a pestle, a 

cheese knife, a brazier, a stew-pot and other half-burnt utensils. 
31

 Fr. 16: (ȷ) ˊŮɘŰŬ ŭɞɚɞɜ ɞŭ Ůɠ əŮəŰɐůŮŰ' ɞŭ ŭɞɨɚɖɜ. / ɚɚôŬŰɠ ŬŰ ŭŰ' ɜɟ ɔɏɟɤɜ ŭɘŬəɞɜɐůŮɘ; / (ȸ) ɞ 

ŭɗô, ŭɞɘˊɞɟɞɜŰŬ ɔɟ Ű ˊɜŰôɔ  ˊɞɘɐůɤ. / (ȷ) Űɑ ŭŰŬ ŰɞŰôŬŰɞɠ ˊɚɏɞɜ; (ȸ) ˊɟɧůŮɘůɘɜ Ŭɗ' əŬůŰɞɜ / Űɜ 

ůəŮɡŬɟɑɤɜ, ŰŬɜ əŬɚ Űɘɠ «ˊŬɟŬŰɑɗɞɡ ŰɟɎˊŮɕŬ· / ŬŰ ˊŬɟŬůəŮŬɕŮ ůŬɡŰɐɜ. ɛɎŰŰŮ ɗɡɚŬəɑůəŮ. ɔɢŮɘ əɨŬɗŮ. / ́ ɞ óůɗô 

əɨɚɘɝ; ŭɘɎɜɘɕôɞůŬ ůŬɡŰɐɜ. / ɜɎɓŬɘɜŮ ɛɎɕŬ. Űɜ ɢŰɟŬɜ ɢɟɜ ɝŮɟɜ Ű ŰŮŰɚŬ. / ɢɗ ɓɎŭɘɕô.è « ɚɚôɞŭɏˊɤ ó́  

ɗɎŰŮɟố Űɧɠ Ůɛɘ.» / «ɞəɞɡɜ ɛŮŰŬůŰɟɏɣŬɠ ůŮŬɡŰɜ ɚ ˊɎůŮɘɠ ɚŮɑűɤɜ;» (A): ñAnd so no one will own a slave neither 

male nor female, and each one will serve to himself, even the old men?ò. (B): ñNothing at all, because I will make all 

objects automated.ò (A): ñWhat advantage will they take?ò (B): ñAll furnishings will come, if someone calls, óCome, 

table, set by yourself. Knead, little sack. Pour, jug. Where is the cup? Go and wash yourself. Rise, cake. The pot should 

serve the beets. Fish, come.ô óBut I am not yet cooked on the other sideô, óWhat are you waiting for? Turn and sprinkle 

yourself with salt and oil.ô ò 

Fr. 17: ɚɚôɜŰɑɗŮɠ Űɞɘ. óɔ  ɔɟ Ŭ ŰɟŬˊɏɛˊŬɚɘɜ / Ű ɗŮɟɛ ɚɞɡŰɟ ˊɟŰɞɜ ɝɤ Űɞɠ ɛɞɠ /  ́əɘɧɜɤɜ, ůˊŮɟ ŭɘɎ Űɞ 

ɄŬɘɤɜɞɡ, / ˊ Űɠ ɗŬɚɎŰŰɖɠ ůɗôəɎůŰ ŮɨůŮŰŬɘ / Ůɠ Űɜ ˊŮɚɞɜ. ɟŮ ŭ ɗŭɤɟ « ɜɏɢŮŰŮ». / ŮɗôɚɎɓŬůŰɞɠ 

Ůɗɏɤɠ ɝŮɘ ɛɟɞɡ / ŬŰɧɛŬŰɞɠ  ůˊɧɔɔɞɠ ŰŮ əŬ Ű ůɎɜŭŬɚŬ. ñBut so do a comparison; in fact, at the opposite, I first 

will bring the hot water home by an aqueduct, like those crossing the paionion so that from the sea hot water will flow 

for anyone in the tub; and the water will say, ñstopò. And then just a vase of alabaster filled with perfume will arrive by 

itself, and sponge and sandals.ò For a complete philological analysis of the passage, see [381].  
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o Propertius in Elegiae (I, 16): another ́ ŬɟŬəɚŬɡůɗɡɟɞɜ, whose main character is the 

door, which regrets the past, when passioned lovers were begging to enter, while 

now only drunk people sit down near the door itself.  

We must observe the massive presence of playwrights in our list; it suggests that the theme was 

used in comedies mainly because it well fits with the upside-down reality typical of this genre. As 

shown by Fraenkel [382], due to the general naivety of the audience, such wit (inverting social 

structures, that is, in our case, describing automatic working of everyday objects) was certainly 

successful in amusing the spectators.  

It is however noteworthy that some other passages, taken from the same authorsô works, are also 

linked with the recurrent theme of the ŬŰɛŬŰɞɠ ɓɞɠ 
32

 in the Golden Age [382]. As a matter of 

fact, such idea of automated behavior included however also nature: if it was nice to think to 

everyday tools working spontaneously, it would be equally (or even more) pleasant to imagine to 

get food and everything that would be useful for life, without being forced into hard works. The 

natural forces, often mysterious to Greek man, could be very well represented as having an 

autonomous ability to meet human material needs, with or without godsô intervention; or, on the 

contrary, to hinder his life. Poets imagined that, in a distant past, nature spontaneously supplied 

everything men needed or wished: the myth of the golden age is thus deeply linked to the idea of 

ŬŰɛŬŰɞɠ. The first instances of such happy state are already in the oldest texts: Homerôs and 

Hesiodôs.  

In the Odyssey, several passages allude to such imaginary existence:  

¶ VII 113-132: while presenting Alcinousô palace, Homer 
33

 describes the kingôs wonderful 

orchard where trees are always covered with fruits, thanks to two springs, granting water all 

all year round. 

¶ IX 109-114: the Cyclopsô faith is so strong that they donôt seed or plant anything, trusting in 

godsô help, according to Ulyssesô account  
34

. 
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 Literally ñautomated lifeò, the term was first used by Plato in his Statesman (see infra in the chapter) referring to life 

at the Chronosô age, when men received spontaneously from nature everything they needed. 
33

 əŰɞůɗŮɜ ŭŬɚɠ ɛɏɔŬɠ ɟɢŬŰɞɠ ɔɢɘ ɗɡɟɎɤɜ / ŰŮŰɟɎɔɡɞɠȚ ˊŮɟ ŭɟəɞɠ ɚɐɚŬŰŬɘ ɛűɞŰɏɟɤɗŮɜ. / ɜɗŬ ŭ ŭɏɜŭɟŮŬ 

ɛŬəɟ ˊŮűɨəŬůɘ ŰɖɚŮɗɧɤɜŰŬ, / ɔɢɜŬɘ əŬ ɞɘŬ əŬ ɛɖɚɏŬɘ ɔɚŬɧəŬɟˊɞɘ / ůɡəɏŬɘ ŰŮ ɔɚɡəŮɟŬ əŬ ɚŬŬɘ ŰɖɚŮɗɧɤůŬɘ. / 

ŰɎɤɜ ɞ ˊɞŰŮ əŬɟˊɠ ́ɧɚɚɡŰŬɘ ɞŭ ˊɞɚŮɑˊŮɘ / ɢŮɑɛŬŰɞɠ ɞŭ ɗɏɟŮɡɠ, ˊŮŰɐůɘɞɠȚ ɚɚ ɛɎɚŬŮ / ȻŮűɡɟɑɖ ˊɜŮɑɞɡůŬ 

Ű ɛɜ űɨŮɘ, ɚɚŬ ŭ ˊɏůůŮɘ. / ɔɢɜɖ ˊ ɔɢɜ ɔɖɟɎůəŮɘ, ɛɚɞɜ ŭ ́ɛɐɚ, / ŬŰɟ ́ ůŰŬűɡɚ ůŰŬűɡɚɐ, ůəɞɜ ŭ́ 

ůɨə. / ɜɗŬ ŭɏ ɞ ˊɞɚɨəŬɟˊɞɠ ɚɤ ɟɟɑɕɤŰŬɘ, / Űɠ ŰŮɟɞɜ ɛɜ ɗŮɘɚɧˊŮŭɞɜ ɚŮɡɟ ɜ ɢɩɟ / ŰɏɟůŮŰŬɘ Ůɚɑ, ŰɏɟŬɠ 

ŭ ɟŬ ŰŮ Űɟɡɔɧɤůɘɜ, / ɚɚŬɠ ŭ ŰɟŬˊɏɞɡůɘȚ ˊɎɟɞɘɗŮ ŭɏ ŰɛűŬəɏɠ Ůůɘɜ / ɜɗɞɠ űɘŮůŬɘ, ŰŮɟŬɘ ŭ ˊɞˊŮɟəɎɕɞɡůɘɜ. / 

ɜɗŬ ŭ əɞůɛɖŰŬ ˊɟŬůɘŬ ˊŬɟ ɜŮɑŬŰɞɜ ɟɢɞɜ / ˊŬɜŰɞŬɘ ˊŮűɨŬůɘɜ, ˊɖŮŰŬɜɜ ɔŬɜɧɤůŬɘȚ / ɜ ŭ ŭɨɤ əɟɜŬɘ  ɛɏɜ 

Űɜ əˊɞɜ ˊŬɜŰŬ / ůəɑŭɜŬŰŬɘ,  ŭŰɏɟɤɗŮɜ Ŭ́ɚɠ ɞŭɜ ɖůɘ / ˊɟɠ ŭɧɛɞɜ ɣɖɚɧɜ, ɗŮɜ ŭɟŮɨɞɜŰɞ ˊɞɚŰŬɘ. / 

ɇɞɟɜ ɚəɘɜɧɞɘɞ ɗŮɜ ůŬɜ ɔɚŬ ŭɟŬ. ñBut without the courtyard, hard by the door, is a great orchard of four 

acres, and a hedge runs about it on either side. Therein grow trees, tall and luxuriant, pears and pomegranates and apple-

trees with their bright fruit, and sweet figs, and luxuriant olives. Of these the fruit perishes not nor fails in winter or in 

summer, but lasts throughout the year; and ever does the west wind, as it blows, quicken to life some fruits, and ripen 

others; pear upon pear waxes ripe, apple upon apple, cluster upon cluster, and fig upon fig. There, too, is his fruitful 

vineyard planted, one part of which, a warm spot on level ground, is being dried in the sun, while other grapes men are 

gathering, and others, too, they are treading; but in front are unripe grapes that are shedding the blossom, and others that 

are turning purple. There again, by the last row of the vines, grow trim garden beds of every sort, blooming the year 

through, and therein are two springs, one of which sends its water throughout all the garden, while the other, over 

against it, flows beneath the threshold of the court toward the high house; from this the townsfolk drew their water. 

Such were the glorious gifts of the gods in the palace of Alcinous.ò Translation by A.T. Murray (1919) 
34

 Ⱦɡəɚɩˊɤɜ ŭ ɠ ɔŬŬɜ ˊŮɟűɘɎɚɤɜ ɗŮɛɑůŰɤɜ / əɧɛŮɗ, ɞ Ŭ ɗŮɞůɘ ˊŮˊɞɘɗɧŰŮɠ ɗŬɜɎŰɞɘůɘɜ / ɞŰŮ űɡŰŮɨɞɡůɘɜ 

ɢŮɟůɜ űɡŰɜ ɞŰɟɧɤůɘɜ, / ɚɚ ŰɎ ɔ ůˊŬɟŰŬ əŬ ɜɐɟɞŰŬ ˊɎɜŰŬ űɨɞɜŰŬɘ, / ˊɡɟɞ əŬ əɟɘɗŬ ŭ ɛˊŮɚɞɘ, Ŭ ŰŮ 
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¶ XV 403-414: men never experience famine or sickness in the mythic land of Syria, where 

wheat and wine are always at hand 
35

. Such a condition becomes however less desirable, if 

we pay attention to the way population ageing is controlled: Apollo and Artemis slay 

systematically the most aged tribes. 

Hesiodôs Works and Days is a didactic poem in hexameters, written around 700 BC, which 

discusses the necessity of work, gives useful advice on agriculture, and presents a farmerôs almanac; 

here we also find quotations of such imaginary life: 

¶ Ll.117-118: the earth spontaneously offers its fruits to men 
36

; 

¶ Ll. 166-173: heroes living at the ends of the earth on the Islands of the Blest were offered by 

Zeus a complete harvest three times a year 
37

; 

¶ Ll. 232-233: a typical topos is probably used for the first time; oaks produce honey and 

acorns 
38

. 

Even in ancient comedies, we come across the description of hyperbolic situations, in which men 

appear untroubled by strife or need:  

¶ Pherecrates in  

o Persians (fr. 137, 3) imagines a fantastic land, where rivers of black soup, full of 

various delicacies, flow from sources 
39

; 

o Miners (fr. 113, l): describes in full detail a banquet where tasteful courses enter by 

themselves the mouth of the diners, and, when finished, reappear in double quantity;  

                                                                                                                                                                  
űɏɟɞɡůɘɜ / ɞɜɞɜ ɟɘůŰɎűɡɚɞɜ, əŬɑ ůűɘɜ ȹɘɠ ɛɓɟɞɠ ɏɝŮɘ. ñand we came to the land of the Cyclopes, an overweening 

and lawless folk, who, trusting in the immortal gods, plant nothing with their hands nor plough; but all these things 

spring up for them without sowing or ploughing, wheat, and barley, and vines, which bear the rich clusters of wine, and 

the rain of Zeus gives them increase.ò Translation by A.T. Murray (1919) 
35

 ñɜůɧɠ Űɘɠ Ɇɡɟɑɖ əɘəɚɐůəŮŰŬɘ, Ů ˊɞɡ əɞɨŮɘɠ, / ɟŰɡɔɑɖɠ əŬɗɨˊŮɟɗŮɜ, ɗɘ ŰɟɞˊŬ Ůɚɑɞɘɞ, / ɞ Űɘ ˊŮɟɘˊɚɖɗɠ ɚɑɖɜ 

Űɧůɞɜ, ɚɚɔŬɗ ɛɏɜ, / ŮɓɞŰɞɠ, Ůɛɖɚɞɠ, ɞɜɞˊɚɖɗɐɠ, ́ ɞɚɨˊɡɟɞɠ. / ɄŮɑɜɖ ŭɞ ˊɞŰŮ ŭɛɞɜ ůɏɟɢŮŰŬɘ, ɞŭɏ Űɘɠ ɚɚɖ / 

ɜɞůɞɠ  ́ůŰɡɔŮɟ ˊɏɚŮŰŬɘ ŭŮɘɚɞůɘ ɓɟɞŰɞůɘɜÅ / ɚɚŰŮ ɔɖɟɎůəɤůɘ ˊɧɚɘɜ əɎŰŬ űɚ ɜɗɟɩˊɤɜ, / ɚɗɜ ɟɔɡɟɧŰɞɝɞɠ 

ˊɧɚɚɤɜ ɟŰɏɛɘŭɘ ɝɜ / ɞɠ ɔŬɜɞɠ ɓŮɚɏŮůůɘɜ ˊɞɘɢɧɛŮɜɞɠ əŬŰɏˊŮűɜŮɜ. / ɜɗŬ ŭɨɤ ˊɧɚɘŮɠ, ŭɑɢŬ ŭɏ ůűɘůɘ ˊɎɜŰŬ 

ŭɏŭŬůŰŬɘȚ / Űůɘɜ ŭ ɛűɞŰɏɟůɘ ˊŬŰɟ ɛɠ ɛɓŬůɑɚŮɡŮ, / ȾŰɐůɘɞɠ ɟɛŮɜɑŭɖɠ, ˊɘŮɑəŮɚɞɠ ɗŬɜɎŰɞɘůɘɜ. ñThere is an 

isle called Syria, if haply thou hast heard thereof, above Ortygia, where are the turning-places of the sun. It is not so 

very thickly settled, but it is a good land, rich in herds, rich in flocks, full of wine, abounding in wheat. Famine never 

comes into the land, nor does any hateful sickness besides fall on wretched mortals; but when the tribes of men grow 

old throughout the city, Apollo, of the silver bow, comes with Artemis, and assails them with his gentle shafts, and slays 

them. In that isle are two cities, and all the land is divided between them, and over both ruled as king my father, Ctesius, 

son of Ormenus, a man like to the immortals.ò Translation by A.T. Murray (1912) 
36

 [é] əŬɟˊɜ ŭűŮɟŮ ɕŮɑŭɤɟɞɠ ɟɞɡɟŬ / ŬŰɞɛɎŰɖ ˊɞɚɚɧɜ ŰŮ əŬ űɗɞɜɞɜ. ñFor the fruitful earth unforced bare them 

fruit abundantly and without stint.ò Translation by Hugh G. Evelyn-White (1914) 
37

 ɜɗŰɞɘ Űɞɠ ɛɜ ɗŬɜɎŰɞɡ Űɏɚɞɠ ɛűŮəɎɚɡɣŮ, /Űɞɠ ŭ ŭɑɢɜɗɟɩˊɤɜ ɓɑɞŰɞɜ əŬ ɗŮˊɎůůŬɠ / ȻŮɠ Ⱦɟɞɜɑŭɖɠ 

əŬŰɏɜŬůůŮ ˊŬŰɟ ɠ ˊŮɑɟŬŰŬ ɔŬɑɖɠ. / əŬ Űɞ ɛɜ ɜŬɑɞɡůɘɜ əɖŭɏŬ ɗɡɛɜ ɢɞɜŰŮɠ / ɜ ɛŬəɎɟɤɜ ɜɐůɞɘůɘ ˊŬɟəŮŬɜɜ 

ɓŬɗɡŭɑɜɖɜ, / ɚɓɘɞɘ ɟɤŮɠ, Űɞůɘɜ ɛŮɚɘɖŭɏŬ əŬɟˊɜ / Űɟɠ ŰŮɞɠ ɗɎɚɚɞɜŰŬ űɏɟŮɘ ɕŮɑŭɤɟɞɠ ɟɞɡɟŬ. ñBut to the others 

father Zeus the son of Cronos gave a living and an abode apart from men, and made them dwell at the ends of earth. 

And they live untouched by sorrow in the islands of the blessed along the shore of deep-swirling Ocean, happy heroes 

for whom the grain-giving earth bears honey-sweet fruit flourishing thrice a year.ò Translation by H.G. Evelyn-White 

(1914) 
38

 Űɞůɘ űɏɟŮɘ ɛɜ ɔŬŬ ˊɞɚɜ ɓɑɞɜ, ɞɟŮůɘ ŭ ŭɟɠ / əɟɖ ɛɏɜ ŰŮ űɏɟŮɘ ɓŬɚɎɜɞɡɠ, ɛɏůůɖ ŭ ɛŮɚɑůůŬɠ. ñThe earth bears 

them victual in plenty, and on the mountains the oak bears acorns upon the top and bees in the midst.ò Translation by 

H.G. Evelyn-White (1914) 
39

 ŬŰɧɛŬŰɞɘ ɔɟ ŭɘ Űɜ Űɟɘɧŭɤɜ ˊɞŰŬɛɞ, ɚɘˊŬɟɞɠ ˊɑˊŬůŰɞɑ / ɕɤɛɞ ɛɏɚŬɜɞɠ əŬ ɢɘɚɚŮɑɞɘɠ ɛɕŬɘɠ, əɞɢɡŭɞɜŰŮɠ 

ˊɘɓɚɝ / ˊ Űɜ ˊɖɔɜ Űɜ Űɞ ɄɚɞɨŰɞɡ ŮɨůɞɜŰŬɘ, ůűɜ ɟɨŰŮůɗŬɘ. Of their own accord rivers do flow down every 

road (though half choked up with spice-cakes) of rich black soup which rolls along within its greasy flood Achillesô fat 

barley-cake, and streams of sauce which flow straight down from Plutusô own springs. 
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¶ Metagenes, in his Thouriopersians (fr. 6), imagines that the river Crathis drags huge barley 

cakes mixed by themselves, while the river Sibaris brings fish stew prepared by itself that 

flies in the mouth or at the feet of such lucky diners 
40

.  

¶ Cratinus in Plouti (fr. 172) imagines that a deity gives a spontaneous supply of goods 
41

.  

¶ Teleclides in The Amphictyons (fr. 1) longs for the mythical past in which everything people 

needed, was spontaneous 
42

. 

In the so-called classical period (V-IV century BC) and in Latin literature, we find more instances: 

¶ Aeschylus in Prometheus Unbound: the fantastic region inhabited by the Gabii, where the 

ñself-sownò lands gave plenty of food to humans; 

¶ Herodotus in Histories  

o (II, 14, 2) describes the Nileôs natural cycle of flooding 
43

; 

o (II, 94, 1) mentions a plant that grows wild in Greece and is cultivated in Egypt 
44

 

o (III , 18) refers that, according to an Ethiopian legend, the earth would spontaneously 

produce meat for the Table of the Sun 
45

; 

                                                 
40

  ɛɜ ˊɞŰŬɛɠ,  Ⱦɟɗɘɠ , ɛɜ əŬŰŬűɏɟŮɘ / ɛɎɕŬɠ ɛŮɔɑůŰŬɠ ŬŰɞɛɎŰɤɠ ɛŮɛŬɔɛɏɜŬɠ, /  ŭôŰŮɟɞɠ ɗŮ əɛŬ ɜŬůŰɜ 

əŬ əɟŮɜ, / űɗɜ ŰŮ ɓŬŰɑŭɤɜ, ŮɚɡɧɛŮɜɞɜ ŬŰɧůŮȚ / Ű ŭ ɛɘəɟ ŰŬɡŰ ˊɞŰɛɘôɜ ɔôɜŰŮɡɗŮɜ / Ů ŰŮɡɗɑůɘɜ ˊŰŬɠ əŬ 

űɔɟɞɘɠ əŬ əŬɟɓɞɘɠ, / ɜŰŮɡɗŮɜ ŭôɚɚůɘ əŬ ˊŮɟɘəɧɛɛŬůɘ, / ŰŭŮ ŭôűɨŬɘůɘ, ŰŭŮ ŭ, Ŭ ŰŬɔɖɜɑŬɘɠȚ/ ŰŮɛɢɖ ŭôɜɤɗŮɜ 

ŬŰɧɛŬŰŬ ˊŮˊɖɔɛɏɜŬ / Ůɘɠ Ű ůŰɧɛôŰŰŮɘ, Ű ŭ ˊŬɟ' ŬŰ Ű ˊɧŭŮ, / ɛɡɚɞɘ ŭ ˊŮɟɘɜɞɡůɘɜ ɛɜ ɜ əɨɢɚ. The river 

Crathis bears down unto us huge barley-cakes, self-kneaded and self-baked. The other river, called the Sybaris, rolls on 

large waves of meat and sausages, and boiled rays all wriggling the same way. And all these lesser streamlets flow 

along with roasted cuttlefish, and crabs, and lobsters; and, on the other side, with rich black-puddings and forced-meat 

stuffings; on the other side are herbs and lettuces, and fried bits of pastry. Above, fish cut in slices and self-boiled rush 

to the mouth; some fall before one's feet, and dainty cheese-cakes swim around us everywhere.  
41

 ȷŰɧɛŬŰŬ Űɞůɘ ɗŮɠ ɜɑŮɘ ŰɔŬɗ. Spontaneously a god gave them all goods. 
42

 ȿɏɝɤ Űɞɑɜɡɜ ɓɑɞɜ, ɝ ɟɢɠ ɜ ɔ  ɗɜɖŰɞůɘ ˊŬɟŮɢɞɜ. /Ůɟɜɖ ɛɜ ˊɟŰɞɜ ɎˊɜŰɤɜ ɜ ůˊŮɟ ŭɤɟ əŬŰ ɢŮɘɟɧɠȚ /  

ɔ ŭôűŮɟôɞ ŭɏɞɠ, ɞŭ ɜɧůɞɡɠ, ɚɚôŬŰɧɛŬŰô ɜ Ű ŭɏɞɜŰŬȚ / ɞɜ  ɔɟ ́ ŬůôɟɟŮɘ ɢŬɟŭɟŬ, ɛɕŬɘ ŭôɟŰɞɘɠ ɛɢɞɜŰɞ 

/ ˊŮɟ Űɞɠ ůŰɧɛŬůɘɜ Űɜ ɜɗɟɩˊɤɜ əŮŰŮɨɞɡůŬɘ əŬŰŬˊɑɜŮɘɜ, / Ů Űɘ űɘɚɞŮɜ Űɠ ɚŮɡəɞŰŰŬɠ Ț ɞ ŭôɢɗɨŮɠ ɞəŬŭôɧɜŰŮɠ 

/ ɝɞˊŰɜŰŮɠ ůűɠ ŬŰɞɠ ɜ ˊŬɟɏəŮɘɜŰố  ŰŬůɘ ŰɟŬˊɏɕŬɘɠ. / Ȼɤɛɞ ŭôɟɟŮɘ ˊŬɟ Űɠ əɚɑɜŬɠ ˊɞŰŬɛɠ əɟɏŬ ɗŮɟɛ 

əɡɚɑɜŭɤɜȚ / ˊɞŰɟɘɛɛŬŰɑɤɜ ŭôɢŮŰɞ ŰɞɨŰɤɜ Űɞɠ ɓɞɡɚɞɛɏɜɞɘůɘ ˊŬɟůŬɜ, / ůŰôűɗɞɜɑŬ Űɜ ɜɗŮůɘɜ ɜ ɟŭɞɜɗôˊŬɚɜ 

əŬŰŬˊɑɜŮɘɜ. / ɚŮəŬɜɑůəŬɘůɘɜ ŭôɜˊŬɘůŰŬ ˊŬɟɜ ŭɡůɛŬŰɑɞɘɠ əŬŰ́ŬůŰŬȚ / ˊŰŬ əɑɢɚŬɘ ɛŮŰôɛɖŰɑůəɤɜ Ůɠ Űɜ 

űɟɡɔôŮůŮˊɏŰɞɜŰɞ, / Űɜ ŭ ˊɚŬəɞɨɜŰɤɜ ůŰɘɕɞɛɏɜɤɜ ˊŮɟ Űɜ ɔɜɗɞɜ ɜ ɚŬɚɖŰɠ, / ɛŰɟŬɠ ŭ Űɛɞɘɠ əŬ 

ɢɜŬɡɛŬŰɑɞɘɠ ɞ ˊŬŭŮɠ ɜ ůŰɟŬɔɚɘɕɞɜȚ / ɞ ŭôɜɗɟɤˊɞɘ ˊɑɞɜŮɠ ůŬɜ ŰɧŰŮ əŬ ɛɏɔŬ ɢɟɛŬ ɔɘɔɜŰɤɜ. I will tell you now 

the life which I have prepared for men. First of all the lovely Peace everywhere was always by, Like spring water which 

is poured over the hands of feasted guests. The earth produced no cause for fear, no pains and no diseases. And 

everything a man could want came forth unasked for to him. The streams all ran with rosy wine, and barley-cakes did 

fight With wheaten loaves which first could reach a hungry man's open month. And each entreated to be eaten, if men 

loved dainty whiteness. Fish too came straight unto men's doors, and fried themselves all ready, Dished themselves up, 

and stood before the guests upon the tables. A stream of soup did flow along in front of all the couches, Rolling down 

lumps of smoking meat; and rivulets of white sauce Brought to all such as chose to eat the sweetest forced-meat balls. 

So that there was no lack, but all did eat whatever they wanted. Dishes there were of boiled meat too, and sausages 

likewise and pasties; And roasted thrushes and rissoles flew down men's throats spontaneously. Then there were sounds 

of cheesecakes too crushed in men's hungry jaws: While the boys played with dainty bits of tripe, and paunch, and liver. 
43

  ˊɞŰŬɛɠ ŬŰɧɛŬŰɞɠ ˊŮɚɗɜ ɟů Űɠ ɟɞɨɟŬɠ, ɟůŬɠ ŭ ˊɞɚɑˊ ˊɑůɤ, ŰɧŰŮ ůˊŮɑɟŬɠ əŬůŰɞɠ Űɜ ɤɡŰɞ 

ɟɞɡɟŬɜ ůɓɎɚɚŮɘ ɠ ŬŰɜ ɠ. The river rises of itself, waters the fields, and then sinks back again. Translation by A.D. 

Godley (1920) 
44

 ɚŮɑűŬŰɘ ŭ ɢɟɏɤɜŰŬɘ ȷɔɡˊŰɑɤɜ ɞ ˊŮɟ Ű ɚŮŬ ɞəɏɞɜŰŮɠ ˊ Űɜ ůɘɚɚɘəɡˊɟɑɤɜ Űɞ əŬɟˊɞ, Ű əŬɚŮůɘ ɛɜ 

ȷɔɨˊŰɘɞɘ əɑəɘ, ˊɞɘŮůɘ ŭ ŭŮ. ˊŬɟ Ű ɢŮɑɚŮŬ Űɜ ŰŮ ˊɞŰŬɛɜ əŬ Űɜ ɚɘɛɜɏɤɜ ůˊŮɑɟɞɡůɘ Ű ůɘɚɚɘəɨˊɟɘŬ ŰŬŰŬ, Ű ɜ 

ɚɚɖůɘ ŬŰɧɛŬŰŬ ɔɟɘŬ űɨŮŰŬɘ. The Egyptians who live around the marshes use an oil drawn from the castor-berry, 

which they call kiki. They sow this plant, which grows wild in Hellas, on the banks of the rivers and lakes. Translation 

by A.D. Godley (1920) 
45

  ŭ ŰɟɎˊŮɕŬ Űɞ ɚɑɞɡ ŰɞɘɐŭŮ Űɘɠ ɚɏɔŮŰŬɘ ŮɜŬɘ, ɚŮɘɛɜ ůŰ ɜ Ű ˊɟɞŬůŰŮɑ ˊɑɚ́Ůɞɠ əɟŮɜ űɗɜ ˊɎɜŰɤɜ Űɜ 

ŰŮŰɟŬˊɧŭɤɜ, ɠ Űɜ Űɠ ɛɜ ɜɨəŰŬɠ ˊɘŰɖŭŮɨɞɜŰŬɠ ŰɘɗɏɜŬɘ Ű əɟɏŬ Űɞɠ ɜ ŰɏɚŮɥ əɎůŰɞŰŮ ɧɜŰŬɠ Űɜ ůŰɜ, Űɠ ŭ 

ɛɏɟŬɠ ŭŬɑɜɡůɗŬɘ ˊɟɞůɘɧɜŰŬ Űɜ ɓɞɡɚɧɛŮɜɞɜ. űɎɜŬɘ ŭ Űɞɠ ́ɘɢɤɟɑɞɡɠ ŰŬŰŬ Űɜ ɔɜ ŬŰɜ ɜŬŭɘŭɧɜŬɘ əɎůŰɞŰŮ. 
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o (III, 100) refers that Indians eat a given variety of wheat that grows spontaneously 
46

; 

¶ Plato in Statesman (271e-272b) coins the term ŬŰɛŬŰɞɠ ɓɞɠ to indicate the artlessness and 

genuineness of the men who lived under Cronusô reign 
47

; 

¶ Lucretius in De rerum natura, V, 772-1457: the author does not believe in a mythical golden 

age when man lived happily. So, he devotes hundreds of verses to dispel such myth on the 

basis of rationalistic Epicurean philosophy. 

¶ Virgil ius in his Eglogae, IV: The poet celebrates the imminent return of the reign of Saturn 

(Chronos), following the birth of a ñdivine childò, who would put an end to a tragic epoch 

marked by civil wars, to start a new golden age. 

¶ Ovid in Metamorphoses (I, 89-90): Aurea prima sata est aetas, quae vindice nullo, / sponte 

sua, sine lege fidem rectumque colebat. (The golden age flourished first; loyalty and honesty 

were spontaneously honored, without executioners and without laws,) 

The theme of ŬŰɛŬŰɞɠ ɓɞɠ, even in the form of the Golden Age theme, passed through Greek and 

Latin literature, and survived, often identified with a life away from civilization, in close contact 

with nature, in the major European literatures until at least the 18
th
 century. 

It shows how for centuries the idea of automatism was visibly present in the collective imagination:  

we are however dealing, rather than with a rigorously designed automatic mechanism, with a kind 

of ñblack boxò, whose outputs were observed and expected; on the contrary, physical principles 

(easily attributable to the helpful force of nature or to gods) and working features were ignored. We 

can model the only automata in Cratesô fr. 16 and 17, where at least a control is implied, and some 

sequences of actions are described (see Fig. 3 and Fig. 4). 

 

Fig. 3: UML Diagram of Cratesô fr. 16 

                                                                                                                                                                  
Now the Table of the Sun is said to be something of this kind: there is a meadow outside the city, filled with the boiled 

flesh of all four-footed things; here during the night the men of authority among the townsmen are careful to set out the 

meat, and all day whoever wishes comes and feasts on it. These meats, say the people of the country, are ever produced 

by the earth of itself. Translation by A.D. Godley (1920) 
46

 əŬ ŬŰɞůɘ ůŰ ůɞɜ əɏɔɢɟɞɠ Ű ɛɏɔŬɗɞɠ ɜ əɎɚɡəɘ, ŬŰɧɛŬŰɞɜ ə Űɠ ɔɠ ɔɘɜɧɛŮɜɞɜ  [Indians] have a grain growing 

naturally from the earth in its husk Translation by A.D. Godley (1920) 
47

 Ű ŭɞɜ Űɜ ɜɗɟɩˊɤɜ ɚŮɢɗɜ ŬŰɞɛɎŰɞɡ ˊɏɟɘ ɓɑɞɡ ŭɘ Ű ŰɞɘɧɜŭŮ ŮɟɖŰŬɘ. But the reason for the story of the 

spontaneous life of mankind is as follows. Translation by H.N. Fowler (1921) 



 

34 

 

 

Fig. 4: UML Diagram of Cratesô fr. 17 

2.2.2 Automata in Greek Mythology and Literature  

Greek mythology consists of a large collection of tales composed to explain the origin of the world 

by telling the life and adventures of a large number of deities, demigods (heroes), monsters and 

other creatures. It represents therefore a first essay to understand world phenomena and to 

investigate their causes, though in a poetical way. Mythology became essential in Greek literature, 

representing an inexhaustible source of plots and characters for epics, lyric poetry and also for the 

tragedy. Later, Romans would simply adopt the Greek pantheon and match many Greek gods with 

Italic deities. 

Literature can therefore be considered an important historical source about automata; Iliad and 

Odyssey, for instance, show an already complete and mature notion of automaton: they are material 

entities capable of performing certain movements in various ways with specific functions [78]. Not 

all automata quoted in Greek literary texts are however due to a god: sometimes a man is so skillful 

to be comparable with deities. 

2.2.2.1 Daedalus 

Descendant of the Athenian royal line of Cecrops, Daedalus, in Greek ȹŬɑŭŬɚɞɠ, that literally 

means ñartfulò 
48

, was a mythical skilled craftsman and artisan; the origin of his legend probably 

dates back to the 5
th
 century BC [383-384].  

Pliny the Elder attributed 
49

 to him carpentry and its principal tools, like the saw, the axe, the plumb 

line, the auger, the glue, and the isinglass. According to Ovid (Ovid, Metamorphoses, VIII  152-763) 

                                                 
48

 Pausanias, Description of Greece, IX, 3, 2: Űɘ ɞ ˊɎɚŬɘ Ű ɝɧŬɜŬ əɎɚɞɡɜ ŭŬɑŭŬɚŬ· əɎɚɞɡɜ ŭ ɛɞ ŭɞəŮɜ ˊɟɧŰŮɟɞɜ 

Űɘ  ȹŬɑŭŬɚɞɠ  ɄŬɚŬɛɎɞɜɞɠ ɔɏɜŮŰɞ ɗɐɜůɘ, ŰɞɨŰ ŭ ůŰŮɟɞɜ ˊ Űɜ ŭŬɘŭɎɚɤɜ ˊɑəɚɖůɘɜ ɔŮɜɏůɗŬɘ ŭɞə əŬ ɞə 

ə ɔŮɜŮŰɠ ŰŮɗɜŬɘ Ű ɜɞɛŬ. Because the men of old time gave the name of daedala to wooden images, my own view is 

that this name was given to wooden images before Daedalus, the son of Palamaon, was born at Athens, and that he did 

not receive this name at birth, but that it was a surname afterwards given him from the daedala. Translation by W.H.S. 

Jones, H.A. Ormerod (1918). 
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he would have formerly caused the death of Talos, son of his sister Perdix 
50

, out of resentment, by 

throwing him from the Athenian citadel, but Athena would have changed the boy into the partridge 

(in Latin, perdix): this professional envy was provoked by the brilliant invention made by Talos, 

who, using a fishbone as model, would have built the first saw 
51

.  

Daedalus would have also been the first who carved statues of the gods [6]; their beauty was such as 

to induce those who had seen them, to believe that statues could not only move, but also see or 

speak.  

The mythical sculptor is mentioned as one of Socratesô ancestors in Platoôs Euthyphrones 
52

, where 

Socrates refers to his works as to moving statues. Even Aristotle refers that people believe that 

Daedalusô statue would be able to move, in Politics, 1.1253b. Many other sources repeat that they 

showed such an extraordinary feature [385-386, 384]. 

A more detailed description about these statues is given by Plato in Meno 
53

: statues would run 

away, if they werenôt fastened; and such a legend is later explained both in Scholia to Meno 
54

, by 

                                                                                                                                                                  
49

 VII, 198 [é] fabricam materiariam Daedalus et in ea serram, asciam, perpendiculum, terebram, glutinum, 

ichthyocollam [é]. Daedalus [invented] carpentry and, in particular, saw, axe, plumb line, auger, glue, and isinglass. 
50

 According to other versions of the myth (Hyginus, Fabulae, 274), Perdix would have been his nephewôs name. 
51

 [é] natalibus actis / bis puerum senis, animi ad praecepta capacis; / ille etiam medio spinas in pisce notates / traxit 

in exemplum ferroque incidit acuto / perpetuos dentes et serrae repperit usum; / primus et ex uno duo ferrea bracchia 

nodo / vinxit, ut aequali spatio distantibus illis / altera pars staret, pars altera duceret orbem. / Daedalus invidit 

sacraque ex arce Minervae / praecipitem misit, lapsum mentitus; at illum, / quae favet ingeniis, excepit Pallas avemque 

/ reddidit et medio velavit in aere pennis, / sed vigor ingenii quondam velocis in alas / inque pedes abiit; nomen, quod 

et ante, remansit / non tamen haec alte volucris sua corpora tollit, / nec facit in ramis altoque cacumine nidos: / propter 

humum volitat ponitque in saepibus ova / antiquique memor metuit sublimia casus. ñTwelve years old, his mind ready 

for knowledge. Indeed, the child, studying the spine of a fish, took it as a model, and cut continuous teeth out of sharp 

metal, inventing the use of the saw. He was also the first to pivot two iron arms on a pin, so that, with the arms at a set 

distance, one part could be fixed, and the other sweep out a circle. Daedalus was jealous, and hurled the boy headlong 

from Minervaôs sacred citadel, claiming that he had fallen. But Pallas Minerva, who favors those with quick minds, 

caught him, and turned him into the partridge, masking him with feathers in mid-air. His inborn energy was transferred 

to swift wings and feet, and he kept his motherôs name, Perdix, from before. But the bird does not perch above the 

ground, and does not make its nest on branches or on high points, but flies low on whirring wings over the soil, and lays 

its eggs in a sheltered place.ò 
52

  Sophroniscus, Socratesôs father, was a sculptor; [11ɝ] ȹŬɘŭɚɞɡ Ű ˊ ůɞ ɚŮɔɛŮɜŬ. əŬ Ů ɛɜ ŬŰ ɔ  ɚŮɔɞɜ 

əŬ Űɘɗɛɖɜ, ůɤɠ ɜ ɛŮ ˊůəɤ́ŰŮɠ ɠ ɟŬ əŬ ɛɞ əŬŰ Űɜ əŮɜɞɡ ůɡɔɔɜŮɘŬɜ Ű ɜ Űɞɠ ɚɔɞɘɠ ɟɔŬ ́ɞŭɘŭɟůəŮɘ 

əŬ ɞə ɗɚŮɘ ɛɜŮɘɜ ˊɞɡ ɜ Űɘɠ ŬŰ ɗ: ɜɜ ŭ ůŬ ɔɟ Ŭ ˊɞɗůŮɘɠ Ůůɜ. ɚɚɞɡ ŭ Űɘɜɞɠ ŭŮ ůəɛɛŬŰɞɠÅ ɞ ɔɟ 

ɗɚɞɡůɘ ůɞ ɛɜŮɘɜ, ɠ əŬ ŬŰ ůɞɘ ŭɞəŮ. [11c] are like works of my ancestor Daedalus, and if I were the one who 

made or advanced them, you might laugh at me and say that on account of my relationship to him my works in words 

run away and won't stay where they are put. But now-well, the statements are yours; so some other jest is demanded; for 

they stay fixed, as you yourself see. 
53

 [97d] [é] Űɘ əŬ  ŰŬŰŬ, ɜ ɛ ɜ ɛ  ŭŮŭŮɛɏɜŬ , ́ ɞŭɘŭɟɎůəŮɘ əŬ  ŭɟŬˊŮŰŮɨŮɘ, ɜ ŭ  ŭŮŭŮɛɏɜŬ, ́ŬɟŬɛɏɜŮɘ. Socrates: 

That if they (i.e. Deadalus statues) are not fastened up they play truant and run away; but, if fastened, they stay where 

they are. 
54

 ȹŬŭŬɚɞɠ ɟɘůŰɞɠ ɔŬɚɛŬŰɞˊɞɘɠ ˊɘɔŮɔɞɜɠ ˊɟŰɞɠ ɜŬˊŮŰɜɜɡů ŰŮ Ű ŰɞŰɤɜ ɓɚűŬɟŬ, ɠ ŭɧɝŬɘ ɓɚ́ Ůɘɜ ŬŰ, 

əŬ Űɞɠ ˊɧŭŬɠ, ɠ ɜɞɛůŬɘ ɓŬŭɕŮɘɜ, ŭɘůŰɖůɘ. əŬ ŭɘ ŰɞŰɞ ŭŮŭů◒Ŭɘ, ɜŬ ɛ űɔɞɘŮɜ, ɠ ŭ◒Ůɜ ɛɣɢɤɜ ŭɖ 

ɔŮɔɞɜɧŰɤɜ ŬŰɜ. Daedalus, become an extraordinary sculptor, first opened their eyes, so that it seemed that they could 

see, and split their feet, so that they seemed to walk. And so they had to be tied up, so that thay couldnôt run away, 

becase they were animated. 
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Zenobius (2
nd

 century AD), in Proverbia III, 7 
55

, and by Philostratus the Elder (3
rd

 century AD) in 

Imagines I, 16 
56

, where moreover they are believed to see, or to speak. 

Since we are obviously not dealing with automata [16], some remarks may be made, in order to 

explain the origin of this description. The first point concerns the news of the separation of the legs: 

it surely refers to a precise moment in the history of Greek sculpture, the archaic phase, in which the 

figures were represented standing with their legs near one another, in total immobility; such hieratic 

attitude was also reinforced by the almost total absence of any form of glance, which would explain 

why in two texts appears the reference to the opening of the eyes. Daedalus would therefore 

represent the personification of an important transition moment in ancient Greek sculpture, when 

statues legs began to be separated, and eyes were vividly carved
57

, as the Greek writer Palaephatus 
58

 in the 4
th
 century BC already tried to explain in his On Incredible Tales [385]. Secondly, the 

reference to the alleged ability to speak is probably derived through the centuries from 

contamination with stories related to sacred statuary. Finally, the idea that they were tied up is 

probably hyperbolic, born from the high degree of realism shown by these statues, so similar to 

humans that they would like to move. This does not exclude, however, that some sculptors (whether 

or not Daedalus) attempted to simulate some form of sudden movement, which would require 

binding the statue, until the moment it should have to move. Such a supposition is suggested by a 

passage by Aristotle referred to the technique by which the movement would be given to a wooden 

statue of Daedalus, the Aphrodite 
59

: according to the playwright Philippus, he would have simply 

covered it with quicksilver. The passage is quoted by Aristotle, in order to quip on Democritusô 

atomistic theory. Although, of course, a comedy is not an incontrovertible source and this technique 

cannot produce a statue capable of actual movement [16], we must remember that the quicksilver 

will be used both by Heron (2.3.2.3), and by Arabic engineers (2.4.3), in order to show at least a 

sudden movement. The latter remark prevents us from considering the quotation tout court as a 

hoax. 
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  ȹŬŭŬɚɞɠ əŬ Űɞɠ ű◒Ŭɚɛɞɠ ŬŰɞɠ ɜŮŰ́ŬůŮɜ, ɠ əŬ ŭɧɝŬɜ əŬŰŬůɢŮɜ Űɘ əŬ ɛɣɡɢ ůŰɘ, əŬ əɘɜɞɜŰŬɘ əŬ 

ű◒ɔɔɞɜŰŬɘ. űŬů ɔɞɜ Űɘɜ Űɜ ŭŬɘŭŬɚɞɡɟɔɜ ɜŭɟɘɜŰɤɜ ŭŮŭů◒Ŭɘ Űɞ ˊɞŭɠ, ɠ ɛ ˊɞŭɟůɞɘ. Daedalus had even 

opened their eyes, so that it seemed as if they were alive, and moved and spoke; people said that some of the statues of 

Daedalus had one tied foot, as to prevent their escape. 
56 ɟɔŬůŰ ɟɘɞɜ ɛ ɜ Űɞ Űɞ ˊŮˊɞ ɖŰŬɘ Ű ȹŬɘŭ ɚ, ˊŮɟɘ ůŰɖəŮ ŭ Ŭ Ű ɔ ɚɛŬŰŬ, Ű ɛ ɜ ɜ ɛɞɟűŬ ɠ, Ű ŭ ɜ Ű 

ŭɘɞɟ◒ɞ ů◒Ŭɘ, ŭɘŬɓŮɓɖəɧŰŬ ŭɖ əŬ ɜ ˊŬɔɔŮɚ Űɞ ɓŬŭ ɕŮɘɜ. This is the workshop of Daedalus and about it are 

statues, some with forms blocked out, others in a quite complete state in that they are already stepping forward and give 

promise of walking about.  
57

 It must pointed out that Greek statues were also painted, in order to increase their realism and, in the case of the eyes,  

to give expression to their glance. 
58

 5, About Daedalus: ȿɔŮŰŬɘ ˊŮɟ ȹŬɘŭɚɞɡ ɠ ɔɚɛŬŰŬ əŬŰŮůəŮŬɕŮ ŭɘŬɡŰɜ ˊɞɟŮɡɛŮɜŬȚ ˊŮɟ ɛɞɘɔŮ ŭɜŬŰɞɜ 

ŮɜŬɘ ŭɞəŮ, ɜŭɟɘɜŰŬ ŭɘ ŬɡŰɞ ɓŬŭɕŮɘɜ. ɇ ŭ ɚɖɗɠ ŰɞɘɞŰɞɜ. Ƀ ŰŰŮ ɜŭɟɘŬɜŰɞˊɞɘɞ əŬ ɔŬɚɛŬŰɞˊɞɘɞ 

ůɡɛˊŮűɡəŰŬɠ ɛɞ Űɞɠ ŭ́Ŭɠ əŬ Űɠ ɢŮɟŬɠ ˊŬɟŬŰŮŰŬɛɜŬɠ ˊɞɞɡɜ. ȹŬŭŬɚɞɠ ŭ ˊɟŰɞɠ ˊɞɖůŮ ŭɘŬɓŮɓɖəŰŬ Űɜ 

ɜŬ ŭ́Ŭ. ȹɘ ŰɞŰɞ ŭ ɞ ɜɗɟɤˊɞɘ ɚŮɔɞɜȚ ñŭɞɘˊɞɟɞɜ Ű ɔŬɚɛŬ ŰɞŰɞ ŮɟɔůŬŰɞ ȹŬŭŬɚɞɠ, ɚɚ ɞɢ ůŰɖəɠ.è 

ɠ əŬ ɜɜ ɚɔɞɛŮɜȚ çɛŬɢɛŮɜɞ ɔŮ ɜŭɟŮɠ ɔŮɔɟŬɛɛɜɞɘ Ůů əŬ ŰɟɢɞɜŰŮɠ ˊˊɞɘ əŬ ɢŮɘɛŬɕɞɛɜɖ ɜŬɠ.ò ɞŰɤ əəŮɜɞɜ 

ɚŮɔɞɜ ŭɞɘˊɞɟɞɜŰŬ ˊɞɘŮɜ ɔɚɛŬŰŬ. Daedalus, people say, has built statues moving by themselves; the fact that the 

statues in human form walk alone, seems to me impossible. The truth is the following: the sculptors of ancient statues of 

humans and gods made them with feet parallel and hands along their sides. On the contrary, he for the first time carved 

them in the act of moving a foot. So people say, ñDaedalus made this statue in motion, not static.ò Even now as we say, 

ñpeople say that men fight, that horses run and a ship is in the midst of the stormò, so people say that he has made 

moving statues. 
59

 űɖů ɔɟ Űɜ ȹŬɑŭŬɚɞɜ əɘɜɞɡɛɜɖɜ ˊɞɘůŬɘ Űɜ ɝɡɚɑɜɖɜ űɟɞŭɑŰɖɜ, ɔɢŬɜŰ' ɟɔɡɟɞɜ ɢɡŰɧɜĿ [Philippus, the comic 

poet,] tells that Daedalus endowed the wooden Aphrodite with motion, simply by pouring them in quicksilver. 

Translation by R.D.Hicks, 1907 
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In spite of their identical name (Talos), Daedalusô nephew and the brazen giant, who, according to a 

legend, patrolled three times a day the shores of Crete, preventing foreigners from entering, are not 

the same character. The latter had been built by the god Hephaestus and consisted in a kind of 

automaton, which could throw large stones hurled by the force of arms against the enemies of king 

Minos. It would have been beaten by Medea by means of magic, as referred by Apollonius of 

Rhodes (3
rd

 century BC) in his Argonautica (IV, 1638-1693), who, however, presents him as a 

demigod ñof the race of bronzeò; the giant was hit in his weak spot and fell heavily to the ground 

without being able to raise, but covering the island with his blood. The possible interpretation of the 

myth refers to a volcano, which would menace the island, and prevent foreigners from landing on 

the shore: red blood would be erupted lava. Otherwise, it could be a reference to the ñlost waxò 

technique of casting, that consists in gradually replacing with molten metal the mold wax as it 

melts; wax then flows through orifices. 

2.2.2.2 Automata in the Iliad  

Hephaestus (Vulcan, for the Romans) was a Greek god, son of Zeus and Hera. He was the god of 

technology, that is blacksmithing, and metallurgy, and in addition of fire and volcanoes, so he was 

worshipped in the manufacturing centers of Greece, predominantly in Athens. According to myths, 

his appearance was ugly, as they imagined him in his workshop working hard all alone, or, at best, 

assisted by the Cyclops. In the Greek world, the blacksmith god plays a fundamental role both in 

forging special objects for the gods (lightning for Zeus, bow and arrows for Eros, and many more) 

and in equipping heroes of their wonderful armors (Achilles, and Aeneas), and in building artificial 

items, as told in the Iliad and Odyssey.  

The first instance of automaton referred to Hephaestus in the Iliad (XVIII, 372-379) are the 

automatic tripods: Thetis comes to the forge of Hephaestus, determined to ask a new armor and a 

shield for her son Achilles, though she knows of his terrible fate. Homer presents the god feverishly 

working on twenty golden tripods for the banquet of the gods, and gives a brief description of their 

operation 
60

: they have golden wheels that allow them to automatically (ŬŰɧɛŬŰɞɘ) enter and exit 

the banquet hall at his wish (see Fig. 5), and to their completion only a decorative element is 

missing: elaborately forged ears to be fixed with rivets. Homer describes the tripods as a wonder 

(ɗŬɛŬ) to behold, but restricts the running explanation in only two lines, so that we can think that 

the poet avoided a too detailed description to give greater verisimilitude to this passage, as for a 

god, as Hephaestus is, building such objects is not only possible, but also easy. This impression is 

confirmed by the next automaton that also appears in the episode of Thetis and Hephaestus: the 

golden maidens (XVIII, 417-425)
 61

, who come immediately to serve the god. They are real robots, 
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 Űɜ ŭŮɟŭɟɩɞɜŰŬ ɚɘůůɧɛŮɜɞɜ ˊŮɟ űɨůŬɠ / ůˊŮɨŭɞɜŰŬÅ ŰɟɑˊɞŭŬɠ ɔɟ Ůɑəɞůɘ ˊɎɜŰŬɠ ŰŮɡɢŮɜ / ůŰɎɛŮɜŬɘ ˊŮɟ 

Űɞɢɞɜ ɦůŰŬɗɏɞɠ ɛŮɔɎɟɞɘɞ, / ɢɟɨůŮŬ ŭɏ ůűˊ əɨəɚŬ əɎůŰ ˊɡɗɛɏɜɘ ɗəŮɜ, / űɟɎ ɞ ŬŰɧɛŬŰɞɘ ɗŮɞɜ 

ŭɡůŬɑŬŰɔɜŬ / ŭŬŰɘɠ ˊɟɠ ŭɛŬ ɜŮɞɑŬŰɞ ɗŬɛŬ ŭɏůɗŬɘ. / ɞ ŭ Űɞɘ Űɧůůɞɜ ɛɜ ɢɞɜ Űɏɚɞɠ, ɞŬŰŬ ŭɞ ˊɤ / 

ŭŬɘŭɎɚŮŬ ˊɟɞůɏəŮɘŰɞÅ ŰɎ ɟŰɡŮ, əɧˊŰŮ ŭ ŭŮůɛɞɨɠ. Him she found sweating with toil as he moved to and fro about his 

bellows in eager haste; for he was fashioning tripods, twenty in all, to stand around the wall of his well-builded hall, and 

golden wheels had he set beneath the base of each that of themselves they might enter the gathering of the gods at his 

wish and again return to his house, a wonder to behold. Thus much were they fully wrought, that not yet were the 

cunningly fashioned ears set thereon; these was he making ready, and was forging the rivets. Translation by A.T. 

Murray (1924), as the following ones from Iliad. 
61

 ˊ ŭ ɛűɑˊɞɚɞɘ ɩɞɜŰɞ ɜŬəŰɘ / ɢɟɨůŮɘŬɘ ɕɤůɘ ɜŮɐɜɘůɘɜ ŮɞɘəɡŬɘ. / Űɠ ɜ ɛɜ ɜɧɞɠ ůŰ ɛŮŰ űɟŮůɑɜ, ɜ ŭ əŬ 

Ŭŭ / əŬ ůɗɏɜɞɠ, ɗŬɜɎŰɤɜ ŭ ɗŮɜ ́ ɞ ɟɔŬ ůŬůɘɜ. / ȷ ɛɜ ́ŬɘɗŬ ɜŬəŰɞɠ ˊɞɑˊɜɡɞɜÅ ŬŰɟ  ɟɟɤɜ / ˊɚɖůɑɞɜ, 

ɜɗŬ ŪɏŰɘɠ ˊŮɟ,  ́ɗɟɧɜɞɡ ɕŮ űŬŮɘɜɞ, / ɜ ŰɟŬ ɞ ű  ɢŮɘɟ ˊɞɠ ŰűŬŰ ə ŰɜɧɛŬɕŮ. but there moved swiftly to 
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being equipped with what we would now call artificial intelligence, with a natural language 

processing system, with a voice synthesizer, and with servomechanisms to act, even using strength. 

Again, Homer spends very few words (just over one line) to describe the automaton behavior.  

 

Fig. 5: UML Diagram of Hephaestusô Tripods 

Maidens are not the only automated presence in Hephaestusôs workshop, as he has an automated 

plant, which allows him to focus only on the most challenging part of the work (design), and not to 

worry about the frequency of his twenty bellows operation, self-regulating in relation to the work 

demands (XVIII, 468-473) 
62

.  

 

Fig. 6: UML Diagram of Hephaestusô Bellows 

As we can see, some characteristics commonly attributed to ancient automata are present: they are 

masterpieces of craftsmanship (for merely aesthetic reasons, a little resistant metal, such as gold, is 

even used), and therefore a source of wonder. The automata of Hephaestus are, however, certainly 

                                                                                                                                                                  
support their lord handmaidens wrought of gold in the semblance of living maids. In them is understanding in their 

hearts, and in them speech and strength, and they know cunning handiwork by gift of the immortal gods. These busily 

moved to support their lord, and he, limping nigh to where Thetis was, sat him down upon a shining chair.  
62

 ɠ Ů́ɜ Űɜ ɛɜ ɚɑˊŮɜ ŬŰɞ, ɓ ŭ  ́űɨůŬɠĿ /Űɠ ŭɠ ɟ́ ŰɟŮɣŮ əɏɚŮɡůɏ ŰŮ ɟɔɎɕŮůɗŬɘ. / ūůŬɘ ŭɜ ɢɞɎɜɞɘůɘɜ 

Ůɑəɞůɘ ˊůŬɘ űɨůɤɜ / ˊŬɜŰɞɑɖɜ ŮˊɟɖůŰɞɜ ɦŰɛɜ ɝŬɜɘŮůŬɘ, / ɚɚɞŰŮ ɛɜ ůˊŮɨŭɞɜŰɘ ˊŬɟɏɛɛŮɜŬɘ, ɚɚɞŰŮ ŭ ŬŰŮ, / 

ˊˊɤɠ űŬɘůŰɧɠ Űɗɏɚɞɘ əŬ ɟɔɞɜ ɜɞɘŰɞ. So saying he left her there and went unto his bellows, and he turned these 

toward the fire and bade them work. [470] And the bellows, twenty in all, blew upon the melting-vats, sending forth a 

ready blast of every force, now to further him as he laboured hard, and again in whatsoever way Hephaestus might wish 

and his work go on. 
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useful [7], and perfectly reliable. We are probably, as it has been said, ñat the summit of ancient 

Greeksô technophiliaò [8]. 

Another automated system whose authorship is however indirectly attributed by Homer to 

Hephaestus, is quoted in the Iliad: the gates of the Olympus (V, 749-752) 
63

; when Hera returns 

back from Troy to Olympus in her chariot, the doors, that are controlled by the Hours, open 

spontaneously. The role of the Hours appears as indicative: it seems to imply some time-dependent 

control (see Fig. 7). 

 

Fig. 7: UML Diagram of Olympus Doors 

2.2.2.3 Automata in Odyssey: Watch Dogs, Ships, and a Trap 

Some automata, though fewer in number, are also present in the other Homeric poem, the Odyssey. 

While Odysseus enters the palace of Alcinous, he notes, near the golden door of the palace, the 

watch dogs: they were built by the skillful Hephaestus in gold and silver, immortal and ageless, in 

order to protect Alcinousô royal palace (VII 91-94) 
64

. The passage, as usual, is very concise, and it 

also presents some ambiguity: Homer says, in effect, only that dogs are cast in metal. For this 

reason, Faraone, based upon philological and literary remarks [1], thinks that Alcinousô dogs cannot 

be regarded as automata, but as wonderful statues made by a god; accepting this interpretation, it 

becomes however puzzling how they could somehow do the job they were built for by Hephaestus, 

being, moreover, without any apotropaic function, characteristic of horrible and disgusting figures. 

In addition, we must cite the golden (or bronze) watchdog built by Hephaestus for Rhea, to protect 

Zeus 
65

, and later reused. An Oxyrhynchus papyrus contains a fragment (LIII, 3711) about a lion 
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 ɟɖ ŭ ɛɎůŰɘɔɘ ɗɞɠ ́ŮɛŬɑŮŰôɟ' ́́ ɞɡɠĿ / ŬŰɧɛŬŰŬɘ ŭ ˊɨɚŬɘ ɛɨəɞɜ ɞɟŬɜɞ ɠ ɢɞɜ ɟŬɘ, / Űɠ ˊɘŰɏŰɟŬˊŰŬɘ 

ɛɏɔŬɠ ɞɟŬɜɠ Ƀɚɡɛˊɧɠ ŰŮ / ɛɜ ɜŬəɚɜŬɘ ˊɡəɘɜɜ ɜɏűɞɠ ŭốɘɗŮɜŬɘ. And Hera swiftly touched the horses with 

the lash, and self-bidden groaned upon their hinges the gates of heaven which the Hours had in their keeping, to whom 

are entrusted great heaven and Olympus, whether to throw open the thick cloud or shut it to. 
64

  ɢɟɨůŮɘɞɘ ŭ əɎŰŮɟɗŮ əŬ ɟɔɨɟŮɞɘ əɨɜŮɠ ůŬɜ, / ɞɠ űŬɘůŰɞɠ ŰŮɡɝŮɜ ŭɡɑůɘ ˊɟŬˊɑŭŮůůɘ / ŭɛŬ űɡɚŬůůɏɛŮɜŬɘ 

ɛŮɔŬɚɐŰɞɟɞɠ ɚəɘɜɧɞɘɞ, / ɗŬɜɎŰɞɡɠ ɜŰŬɠ əŬ ɔɐɟɤɠ ɛŬŰŬ ˊɎɜŰŬ. On either side of the door there stood gold and 

silver dogs, which Hephaestus had fashioned with cunning skill to guard the palace of great-hearted Alcinous; immortal 

were they and ageless all their days. Translation by A.T. Murray (1919), as the following from Odyssey. 
65

 Quoted by later written sources, it is connected with the figure of Tantalus, who would have stolen (or made 

Pandaraeus steal) it. Julius Pollux, a grammarian of the 2
nd

 century AD, in his Onomastikon V, 39, speaks of a ñ[Dog] 
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made by Hephaestus as well, where the god would have put űɟɛŬəŬ (phàrmaka, drugs) 
66

; so it 

could be argued that the dogs of Alcinous had unspecified defensive capabilities, possibly chemical. 

The second automaton of the Odyssey 
67

 are the ships of the Phaeacians, capable, according to 

Homer, to sail the seas without a pilot, or steering-oars, since they would have been able to follow 

smoothly the known courses, and to prevent the effects of bad weather, crossing the sea, and hidden 

in the fog (VIII 555-563) 
68

. This is the second representation of a form of artificial intelligence in 

Homeric poems; the ships should be equipped with what today we would call automatic pilot, with 

radar and sonar to detect obstacles, and perhaps even with a satellite view for weather conditions. 

The detail that perhaps doesnôt affect modern readers, is the fact that Phaeaciansô ships sailed across 

the sea; it should be noted that the conventional navigation of the ancients, mostly along the coasts 

(cabotage), was very time consuming, so a ship that could go across the sea, would have been very 

efficient. 

The last device in the Odyssey is a trap prepared by Hephaestus to catch Aphrodite and Ares in the 

act of adultery, binding them to the bed; in spite of the vagueness of Homerôs word about device 

working, one can easily imagine that the weight of the bodies on the bed activates the laces, and 

inextricably binds the two lovers (VIII 272-284) 
69

.  

Greek mythology depicts Hephaestus as not new to such traps, since he had also built a chair with 

fetters that is quoted by Pausanias (1.20.3) as a corrective gift, sent by the god to Hera, guilty of 

having thrown him down from Olympus 
70

. 

                                                                                                                                                                  
that Hephaestus had forged with the bronze from Dermonesos, after having infused the life, he had given to Zeus and 

this last to Europe, and she to Minos and Minos to Procris, and Procris to Cephalusò. ɜ űŬɘůŰɞɠ ə ɢŬɚəɞ 

ȹɖɛɞɜɖůɑɞɡ ɢŬɚəŮɡůɎɛŮɜɞɠ. ɣɡɢɜ ɜɗŮɑɠ, ŭɟɞɜ ŭɤəŮ ȹɘ əəŮɜɞɠ Ⱥɟˊɖ, ŬŰɖ ŭŮ ɀɑɜ əŬ ɀɑɜɤɠ Ʉɟəɟɘŭɘ əŬ 

Ʉɟɧəɟɑɠ ȾŮűɎɚ. His contemporary Antoninus Liberalis, in his ɀŮŰŬɛɞɟűɩůŮɤɜ ɆɡɜŬɔɤɔɐ, (Collection of 

Transformations), refers to the mother of Zeus and to tha goat that would have nursed him: ɇɜ ŬɔŬ ŭ Ŭɠ ɓɞɡɚ 

əɤɜ ɢɟůŮɞɠ űɚŬŰŰŮɜ. A golden dog watched the goat by will of Rhea. 
66

 The Greek word has a double meaning: poison/medicine. 
67

 This automaton authorship is not referred to Hephaestus. 
68

 Ů́  ŭɏ ɛɞɘ ɔŬɎɜ ŰŮ· ŰŮɜ ŭɛɧɜ ŰŮ ˊɧɚɘɜ ŰŮ, / űɟŬ ůŮ Ű ˊɏɛˊɤůɘ ŰɘŰɡůəɧɛŮɜŬɘ űɟŮů ɜŮɠ· / ɞ ɔɟ ūŬɘɐəŮůůɘ 

əɡɓŮɟɜɖŰɟŮɠ Ŭůɘɜ, / ɞŭɏ Űɘ ˊɖŭɎɚɘ ůŰɘ, ŰɎ Ű ɚɚŬɘ ɜŮɠ ɢɞɡůɘɜ· / ɚɚŬŰŬ ůŬůɘ ɜɞɐɛŬŰŬ əŬ űɟɏɜŬɠ ɜŭɟɜ, / 

əŬ ˊɎɜŰɤɜ ůŬůɘ ˊɧɚɘŬɠ əŬ ˊɑɞɜŬɠ ɔɟɞɠ / ɜɗɟɩˊɤɜ, əŬ ɚŬŰɛŬ ŰɎɢɘůɗɚɠ əˊŮɟɧɤůɘɜ / ɏɟɘ əŬ ɜŮűɏɚ 

əŮəŬɚɡɛɛɏɜŬɘ· ɞŭɏ ˊɞŰɏ ůűɘɜ / ɞŰŮ Űɘ ˊɖɛŬɜɗɜŬɘ ˊɘ ŭɏɞɠ ɞŰˊɞɚɏůɗŬɘ. And tell me thy country, thy people, and 

thy city, that our ships may convey thee thither, discerning the course by their wits. For the Phaeacians have no pilots, 

nor steering-oars such as other ships have, but their ships of themselves understand the thoughts and minds of men, and 

they know the cities and rich fields of all peoples, and most swiftly do they cross over the gulf of the sea, hidden in mist 

and cloud, nor ever have they fear of harm or ruin. 
69

 űŬɘůŰɞɠ ŭɠ ɞɜ ɗɡɛŬɚɔɏŬ ɛɗɞɜ əɞɡůŮ, / ɓ ɛŮɜ ɠ ɢŬɚəŮɜŬ əŬə űɟŮů ɓɡůůɞŭɞɛŮɨɤɜ, / ɜ 

ŭɗŮŰəɛɞɗɏŰ ɛɏɔŬɜ əɛɞɜŬ, əɧˊŰŮ ŭ ŭŮůɛɞɠ / ɟɟɐəŰɞɡɠ ɚɨŰɞɡɠ, űɟɛˊŮŭɞɜ Ŭɗɘ ɛɏɜɞɘŮɜ. / ŬŰɟ ́ Ůɘŭ 

ŰŮɝŮ ŭɧɚɞɜ, əŮɢɞɚɤɛɜɞɠ ɟŮɘ, / ɓ ôɛŮɜ ɠ ɗɚŬɛɞɜ, ɗɘ ɞ űɚŬ ŭɛɜɘôəŮɘŰɞ, / ɛű ŭôɟôɟɛůɘɜ ɢŮ ŭůɛŬŰŬ 

əəɚ ˊɜŰ, / ˊɞɚɚ ŭ əŬ əŬɗɨˊŮɟɗŮ ɛŮɚŬɗɟɧűɘɜ ɝŮəɢɡɜŰɞ, / ŰôɟɢɜɘŬ ɚŮˊŰ, Űɔôɞ əɏ Űɘɠ ɞŭ ŭɞɘŰɞ, / 

ɞŭ ɗŮɜ ɛŬəɟɤɜĿ ˊɟɘ ɔɟ ŭɞɚɧŮɜŰŬ ŰŰɡəŰɞ. / ŬŰɟ ́ Ůɘŭ ˊɜŰŬ ŭɧɚɞɜ ˊŮɟ ŭɛɜɘŬ ɢŮŮɜ, / ŮůŬŰôɛŮɜ ɠ 

ȿɛɜɞɜ, ɦəŰɑɛŮɜɞɜ ˊŰɞɚɑŮɗɟɞɜ, /  ɞ ɔŬɘɎɤɜ ˊɞɚ űɘɚŰŰɖ ůŰɜ ́ Ŭůɤɜ. And when Hephaestus heard the grievous 

tale, he went his way to his smithy, pondering evil in the deep of his heart, and set on the anvil block the great anvil and 

forged bonds which might not be broken or loosed, that the lovers might bide fast where they were. But when he had 

fashioned the snare in his wrath against Ares, he went to his chamber where lay his bed, and everywhere round about 

the bed-posts he spread the bonds, and many too were hung from above, from the roof-beams, [280] fine as spiders' 

webs, so that no one even of the blessed gods could see them, so exceeding craftily were they fashioned. But when he 

had spread all his snare about the couch, he made as though he would go to Lemnos, that well-built citadel, which is in 

his eyes far the dearest of all lands. 
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 ɚɏɔŮŰŬɘ ŭ əŬ ŰɎŭŮ ˊ ɚɚɐɜɤɜ, ɠ ɟŬ ɑɣŬɘ ɔŮɜɧɛŮɜɞɜ űŬɘůŰɞɜ,  ŭɏ ɞ ɛɜɖůɘəŬəɜ ˊɏɛɣŬɘ ŭɟɞɜ ɢɟɡůɞɜ 

ɗɟɧɜɞɜ űŬɜŮɠ ŭŮůɛɞɠ ɢɞɜŰŬ, əŬ Űɜ ɛɜ ́Ůɑ ŰŮ əŬɗɏɕŮŰɞ ŭŮŭɏůɗŬɘ, ɗŮɜ ŭ Űɜ ɛɜ ɚɚɤɜ ɞŭŮɜ Űɜ űŬɘůŰɞɜ 

ɗɏɚŮɘɜ ˊŮɑɗŮůɗŬɘ, ȹɘɧɜɡůɞɠ ŭð ɛɎɚɘůŰŬ ɔɟ ɠ ŰɞŰɞɜ ˊɘůŰ ɜ űŬɑůŰðɛŮɗɨůŬɠ ŬŰɜ ɠ ɞɟŬɜɜ ɔŬɔŮ. One 

of the Greek legends is that Hephaestus, when he was born, was thrown down by Hera. In revenge he sent as a gift a 
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Fig. 8: UML Diagram of Phaecian Ships 

 

Fig. 9: UML Diagram of Hephaestusô Adultery Trap 

                                                                                                                                                                  
golden chair with invisible fetters. When Hera sat down she was held fast, and Hephaestus refused to listen to any other 

of the gods save Dionysusðin him he reposed the fullest trustðand after making him drunk Dionysus brought him to 

heaven. Translation by W.H.S. Jones, Litt.D., and H.A. Ormerod (1918) 
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Fig. 10: UML Diagram of Hephaestusô Chair  Trap 

Kalligeropoulos and Vasileiadou [7], as well as presenting Homeric automata in detail, raised two 

major questions about energy source, and operation control. If the first problem 
71

 pertains more to 

the specific automata implementation than to design logic, the second one instead comes fully into 

our question. The two scholars remark that ñthe control process is a contradictory process. The 

simple, straight logic that goes from the cause to the result does not suffice. In the control process 

the desired result - output - determines the cause - input, which results in this output.ò Then they 

briefly review some aspects of the philosophy of Heraclitus, Socrates, and Plato, who would have 

helped to create the notions of contradiction, and control. We believe that, even if it is a very 

evocative and potentially fruitful combination of ideas, a thorough study of all available 

(philosophical, and possibly technical) sources is mandatory, before making well-substantiated 

hypothesis. As a matter of fact we should also remember that Homerôs biography is still very 

controversial, so it is very difficult to determine when and why references to automata appeared in 

both poems. 

2.2.3 Philosophy and Automata 

In the 5
th
 and 4

th
 centuries BC we witness a gradual emergence of the approach rational in the 

analysis of reality: two very different philosophical systems are conceived first by Plato and then  

by Aristotle in order to provide a uniform interpretation of the world and of man.  

Even the automata come in view of these authors. Aristotle, in particular, is believed to be the 

author of a treatise on mechanics, which in Middle Ages would become the only basis of 

knowledge on the subject. 
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 The proposed solution is based on analysis of the work of pre-Socratic philosophers, especially the so-called 

physiologists, who sought the origin of all things in an element. 
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2.2.3.1 Archytas of Tarentum (4
th

 century BC) 

Archytas of Tarentum was a Greek mathematician, and a philosopher, living during Platoôs lifetime 

[387]. He was the last outstanding figure in the early Pythagorean school 
72

 and a leading political 

man in his country. Biographical information about him are scant and often contradictory; just to 

give an idea, we quote the Stanford Encyclopedia of Philosophy: ñour knowledge of Archytasô life 

and work depends heavily on authors who wrote in the second half of the 4
th
 century, in the fifty 

years after Archytasô death.ò. We include him in our history, as he could have contributed to the 

advances of optics and to the mathematical foundations for the science of mechanics. 

He was extremely popular among the Romans 
73

 and just the work of a Roman, the Attic Nights by 

Aulus Gellius (125-180), is the principal source about an automaton (X, 12, 9-10) 
74

 that Archytas 

would have built. The passage refers to a quotation from the work of the Greek Academic 

philosopher Favorinus of Arelates (now Arles), who flourished in the second half of the 1
st
 century 

AD. The automaton working description is extremely concise: Favorinus simply says that the 

ñwooden flying dove, [é], when rested, did not rise anymoreò; Gellius adds that the ñdove built by 

Archytas from wood with rational mechanics studies has risen in flight, of course suspended to 

cables and driven by compressed air hidden insideò. It is really hard to believe that Gellius has only 

paraphrased the words of his source, since he has probably added his or othersô comments, in order 

to make the story less improbable. This has been for centuries the fate of Archytasô dove, which has 

systematically been the protagonist of attempts to rebuild its working, and to explain how such a 

little volume of compressed air could make the bird fly.  

One of the most interesting is Schmidtôs one [388]: the philologer who edited some of Philonôs and 

Heronôs works, tried to use the Alexandrian engineerôs designs and some other indirect 

archeological evidence (see infra notes 76, and 77), in order to formulate a hypothesis. He assumes 

that the dove of Archytas was not a stand-alone device, but part of a system (a tree, for instance, or 

a basin), as the birds in Heronôs, or Philonôs automata would have been 
75

.  

Through a hidden tube, compressed air would have entered into the hollow dove, and then the air 

flux would have been interrupted by a control valve. The dove, suspended (by means of a cord and 
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 Based upon Platoôs and Ciceroôs witnesses (respectively, Fr. 1 of Archytas, and De oratore. III 34. 139), and upon 

most later sources; Aristotle refers to him as to an independent philosopher [387]. 
73

 Mainly Roman authors of the first century BC (Propertius Elegies, IV 1 b.77; Varro in B8; Cicero, De re publica, I 

38.59, I 10.16; De finibus bonorum et malorum, V 29.87; Tusculanae disputationes, IV 36.78, V 23.64; De amicitia, 

XXIII 88; De senectute, XII 39-41). 
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  IX. Sed id, quod Archytam Pythagoricum commentum esse atque fecisse traditur, neque minus admirabile neque 

tamen vanum aeque videri debet. Nam et plerique nobilium Graecorum et Favorinus philosophus, memoriarum veterum 

exsequentissimus, affirmatissime scripserunt simulacrum columbae e ligno ab Archyta ratione quadam disciplinaque 

mechanica factum volasse; ita erat scilicet libramentis suspensum et aura spiritus inclusa atque occulta concitum. X. 

Libet hercle super re tam abhorrenti a fide ipsius Favorini verba ponere: ponere ɟɢɨŰŬɠ ɇŬɟŬɜŰɜɞɠ, Ű ɚɚŬ əŬ 

ɛɖɢŬɜɘəɠ ɜ, ́ɞɑɖůŮɜ ˊŮɟɘůŰŮɟɜ ɝɡɚɑɜɖɜ ˊŮŰɞɛɏɜɖɜ. ˊɧŰŮ əŬɗɑůŮɘŮɜ, ɞəɏŰɘ ɜɑůŰŬŰɞ. ɀɏɢɟɘ ɔɟ ŰɞɨŰɞɡ  é But 

what the Pythagorean Archytas is said to have commented and done, is no less worthy of admiration and must not seem 

trivial. Indeed the most noble Greeks and the philosopher Favorinus, respectful of the ancient memories, wrote with 

absolute assurance that the image of a dove built by Archytas from wood with rational mechanics studies has risen in 

flight, of course suspended to cables and driven by compressed air hidden inside. I would like to refer the very words of 

Favorinus on a subject so far from credible: ñArchytas of Taranto, being among other things also mechanic, built a 

wooden flying dove, that, when rested, did not rise anymore. For without this é 
75

 In Alexandrian automata [387], thanks to air forced through a pipe, birds mainly sing (Heron, Pneumatics, I 14-15), 

drink (Heron, Pneumatics, I 28-30), or rotate (Heron, Pneumatics, I 15); only one design represent a bird, whose wings 

raise, when a predator approaches to his nest (Philon, Pneumatics, 40, 42). Counterweights are also commonly used, in 

order to reproduce a sudden movement. 
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a pulley) to a hidden counterweight, would then have been placed on a low branch of the tree, or on 

the edge of the basin. At the valve opening, the air would have made the doveôs wings flap and lift 

the dove off the branch upwards by the counterweight. The dove would have perched on an upper 

branch (or a perch on the wall), once the counterweight had fallen to the ground; this last detail 

would explain why Favorinus remarked that the dove did not rise anymore: most likely the whole 

apparatus needed to be reset. 

Schmidt admits that, accepting such a reconstruction, we should also admit that Archytas would 

have anticipated at least by a century the works of the Alexandrian engineers, or, at least, some of 

their solutions. This is not in itself impossible, but certainly difficult to prove: therefore the 

historian searched some primary or secondary sources in order to prove his assumption. He quotes, 

for instance,  

¶ the eagle by Cleotas, quoted by Pausanias (Description of Greece, 6.20.12), used to indicate 

the start for horse races at Olympic games 
76

; 

¶ a passage by Pliny the Elder (Natural History, XXXIV, 75), where the Roman historian 

refers to a brazen statue of Apollo, carved in the 6
th
 century BC by the sculptor Canachus of 

Sicyon, for the temple of Miletus 
77

. The statue would have had in its right hand a stag, that 

by means of a rope could seem to walk, or, better, to move legs.  

Both these examples are loosely connected with the dove, and they are therefore not conclusive 

proof of the ability of the philosopher of Tarentum. In addition, if we compare this hypothetical 

reconstruction to the other object whose design is attributed to Archytas (the so-called clapper, a 

kind of rattle) [80] 
78

, we are forced to admit a formidable technical disparity between the two. 

If exemples quoted by Schmidt are not conclusive, they are at least not the only ones. According to 

Polybius (200-118), the orator Demetrius of Phalerum (350-280 BC) had been critisized by his 

Athenian political opponent Demochares (355-275), for his entrance into the theatre followed by a 

mechanical slobbering snail (probably a kind of carnival float), during the Great Dionysia held in 
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 ŭ  ˊ  Ű ɓɤɛ ɢŬɚəɞɠ əŮŰŬɘ Ű  ˊŰŮɟ  ˊ  ɛɐəɘůŰɞɜ əŰŮɑɜɤɜ. ɜŬəɘɜŮ ɛ ɜ ŭ  Ű  ɜ Ű ɓɤɛ ɛɖɢɎɜɖɛŬ  

ŰŮŰŬɔɛɏɜɞɠ ˊ  Ű ŭɟɧɛ: ɜŬəɘɜɖɗɏɜŰɞɠ ŭ   ɛ ɜ ɠ Ű  ɜɤ ˊŮˊɞɑɖŰŬɘ ˊɖŭɜ  ŮŰɧɠ, ɠ Űɞɠ əɞɡůɘɜ ˊ  Ű ɜ ɗɏŬɜ 

ɔŮɜɏůɗŬɘ ůɨɜɞˊŰɞɠ,  ŭŮɚű ɠ ŭ  ɠ ŭŬűɞɠ ˊɑˊŰŮɘ. And a bronze eagle stands on the altar with his wings stretched out to 

the fullest extent. The man appointed to start the racing sets in motion the mechanism in the altar, and then the eagle has 

been made to jump upwards, so as to become visible to the spectators, while the dolphin falls to the ground. Translation 

by W.H.S. Jones, and M.A.Ormerod (1918) 
77

 Canachus Apollinem nudum, qui Philesius cognominatur, in Didymaeo Aeginetica aeris temperatura, cervumque una 

ita vestigiis suspendit, ut linum subter pedes trahatur alterno morsu calce digitisque retinentibus solum, ita vertebrato 

dente utrisque in partibus, ut a repulsu per vices resiliat. Canachus executed a nude Apollo, which is known as the 

ñPhilesianò: it is at Didymi, and is composed of bronze that was fused at Ægina. He also made a stag with it, so nicely 

poised on its hoofs, as to admit of a thread being passed beneath. One fore-foots, too, and the alternate hind-foot are so 

made as firmly to grip the base, the socket being so indented on either side, as to admit of the figure being thrown at 

pleasure upon alternate feet. Translation by J.Bostok (1855) 
78

 In Greek ˊɚŬŰŬɔ; philologists and historians have long debated the nature of this object, whose sole purpose is 

however to produce a sound to entertain children [387]. It is quoted by Aristotle in Politics 8, ɛŬ ŭ  əŬ  ŭŮ Űɞ ɠ 

ˊŬɘ⅞ŭŬɠ ɢŮɘɜ Űɘɜ  ŭɘŬŰɟɘɓɐɜ, əŬ  Ű ɜ  ∕ȷɟɢɨŰɞɡ ˊɚŬŰŬɔ ɜ ɞŮůɗŬɘ ɔŮɜɏůɗŬɘ əŬɚɠ, ɜ ŭɘŭɧŬůɘ Űɞɠ ˊŬɘŭɑɞɘɠ, ˊɤɠ 

ɢɟɩɛŮɜɞɘ ŰŬɨŰ  ɛɖŭ ɜ əŬŰŬɔɜɨɤůɘ Űɜ əŬŰ  Ű ɜ ɞ əɑŬɜ: ɞ  ɔ ɟ ŭɨɜŬŰŬɘ Ű  ɜɏɞɜ ůɡɢɎɕŮɘɜ. ŬŰɖ ɛ ɜ ɞɜ ůŰɘ Űɞɠ 

ɜɖˊɑɞɘɠ ɟɛɧŰŰɞɡůŬ Űɜ ˊŬɘŭɑɤɜ,  ŭ  ˊŬɘŭŮɑŬ ˊɚŬŰŬɔ  Űɞɠ ɛŮɑɕɞůɘ Űɜ ɜɏɤɜ. At the same time also boys must have 

some occupation, and one must think Archytasôs rattle
 
a good invention, which people give to children in order that 

while occupied with this they may not break any of the furniture; for young things cannot keep still. Whereas then a 

rattle is a suitable occupation for infant children, education serves as a rattle for young people when older. Translation 

by H.Rackham (1944). 
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308 
79

. Even if we assume that Demochares was speaking allegorically, the use of the mechanical 

ñcontrivanceò, which doesnôt appear as an oddity neither to Polybius, nor to Demochares is 

interesting. Rehm, however, [389] tried to reconstruct the snail operation, by assuming that it was 

large enough to contain some men who moved in a wheel (similar to the one currently used as a 

pastime for hamsters), pushing the whole device. 

 

Fig. 11: Demetrius Phalereusô Snail 

Another interpretation, rather fanciful, has been given by DôArrigo [14-15], based on another Latin 

source; the writer Marcus Terentius Varro (116-27 BC) in his work about agriculture (Rerum 

rusticarum libri III) quotes to his wife Fundania a list of Greeks authors who had written in some 

way about plant cultivation: among them, even Archytas is referred (I, 1, 8). DôArrigo assumes that 

Archytas might have been inspired by the fruits of some plants (plantain, dandelion, salsify, 

lettuce), whose shape allows them to remain suspended in the air for some time. As we can see, this 

assumption is unprovable. 

2.2.3.2 Plato, and Aristotle  

Though we have no direct reference to automata in Platoôs works, Brumbaugh [390], and later De 

Solla Price [363] remark that ñBy the time of Plato it seems likely there existed artifacts, perhaps 

even with simple animation, simulating the geometrically-understood cosmos. [é] much of Platoôs 

imagery seems to derive from models that were more than mental figments. Certainly by the time of 

Eudoxos (ca. 370 BC) we find a geometrical model of planetary motion having every appearance of 

relation to an actual mechanism of bronze rings.ò 
80
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 Histories, XII, 13, 10-11.  [10] ́  ɔ ɟ Ű ́ ɞɚɚ  əŬ  ɚɡůɘŰŮɚɠ ˊɤɚŮůɗŬɘ əŬŰ  Ű ɜ ˊɧɚɘɜ əŬ  ŭŬɣɘɚ Ű ́ ɟ ɠ Ű ɜ 

ɓɑɞɜ ˊɎɟɢŮɘɜ ˊůɘɜ, ˊ  ŰɞɨŰɞɘɠ űɖů  ɛŮɔŬɚŬɡɢŮɜ Ŭ Űɧɜ: [11] əŬ  ŭɘɧŰɘ əɞɢɚɑŬɠ Ŭ ŰɞɛɎŰɤɠ ɓŬŭɑɕɤɜ ˊɟɞɖɔŮŰɞ Űɠ 

ˊɞɛɠ́ Ŭ Ű, ůɑŬɚɞɜ ɜŬˊŰɨɤɜ, ů ɜ ŭ  ŰɞɨŰɞɘɠ ɜɞɘ ŭɘŮˊɏɛˊɞɜŰɞ ŭɘ  Űɞ ɗŮɎŰɟɞɡ, ŭɘɧŰɘ ŭ  ˊɎɜŰɤɜ Űɜ Űɠ  ɚɚɎŭɞɠ 

əŬɚɜ  ˊŬŰɟ ɠ ˊŬɟŬəŮɢɤɟɖəɡŬ Űɞɠ ɚɚɞɘɠ ˊɞɑŮɘ ȾŬůůɎɜŭɟ  Ű  ˊɟɞůŰŬŰŰɧɛŮɜɞɜ, ˊ  ŰɞɨŰɞɘɠ Ŭ Ű ɜ ɞ ə 

Ŭ ůɢɨɜŮůɗŬɑ űɖůɘɜ. And he tells another story of Demetrius, that ñHe was not ashamed to have a procession in the 

theatre led by an artificial snail, worked by some internal contrivance, and emitting slime as it crawled, and behind it a 

string of asses; meaning by this to indicate the slowness and stupidity of the Athenians, who had yielded to others the 

honour of defending Greece, and were tamely submissive to Cassander.ò [é] Translation by E.S. Shuckburgh (1899) 
80

 Quotation is from De Solla Priceôs paper. 
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As a matter of fact, the philosopher, in Laws (1, 644 d-e) 
81

, while discussing about the relationship 

between man and gods, describes the former as a ɗŬɛŬ, literally ñwonderò, but in this specific 

meaning referred to a toy, source of wonder for children because of its unpredictable behavior. The 

toy Plato alludes to, is probably a puppet, since he adds that gods made us for mysterious purposes 

(it could be either for their own pleasure, or for some serious reason), and now we live in the world, 

affected by contradictory feelings, in a body made of antagonist sinews, or cords. Their working can 

lead us to opposite actions, that is to good, or to evil. Some scholars also suggest that the Allegory 

of the Cave as well, taken from Republic (VII, 514a-520a), could be connected with a puppet show 

[79]. 

A secondary source (Athenaeus, Deipnosophistae, IV, 174 b), interpreted by Diels [299] and 

Schmidt [391], refers to a nightly clock 
82

, Plato would have built, because of his repugnance to 

sleep.  

In the usual absence of direct sources, we can only remember that the basis of Platonic philosophy 

is the dualism between the world of ideas, perfect, motionless and unchanging, and the world of 

things, misleading, subject to motion and time. The idea of Plato as an inventor seems poorly 

compatible with this view. 

Aristotle can be considered as the first philosopher to have been seduced by the idea of automation 

to the point of figuring out some possible manufacturing, or, at least, useful, applications, as 

evidenced in Politics I, 1253b 
83

. The passage is quoted by almost all those who have studied 
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 ˊŮɟ ŭ ŰɞɨŰɤɜ ŭɘŬɜɞɖɗɛŮɜ ɞŰɤůɑ. ŪŬɛŬ ɛɜ əŬůŰɞɜ ɛɜ ɔɖůɩɛŮɗŬ Űɜ ɕɤɜ ɗŮɞɜ, ŮŰŮ ɠ ˊŬɑɔɜɘɞɜ 

əŮɑɜɤɜ ŮŰŮ ɠ ůˊɞɡŭ Űɘɜɘ ůɡɜŮůŰɖəɧɠ: ɞ ɔɟ ŭ ŰɞŰɧ ɔŮ ɔɘɔɜɩůəɞɛŮɜ, ŰɧŭŮ ŭ ůɛŮɜ, Űɘ ŰŬŰŬ Ű ˊɎɗɖ ɜ ɛɜ 

ɞɞɜ ɜŮɟŬ  ůɛɐɟɘɜɗɞɑ ŰɘɜŮɠ ɜɞůŬɘ ů ů́ɑɜ ŰŮ ɛɠ əŬ ɚɚɐɚŬɘɠ ɜɗɏɚəɞɡůɘɜ ɜŬɜŰɑŬɘ ɞůŬɘ  ́ ɜŬɜŰɑŬɠ ˊɟɎɝŮɘɠ, 

ɞ ŭ ŭɘɤɟɘůɛɏɜɖ ɟŮŰ əŬ əŬəɑŬ əŮŰŬɘ. Let us suppose that each of us living creatures is an ingenious puppet of the 

gods, whether contrived by way of a toy of theirs or for some serious purpose-for as to that we know nothing; but this 

we do know, that these inward affections of ours, like sinews or cords, drag us along and, being opposed to each other, 

pull one against the other to opposite actions; and herein lies the dividing line between goodness and badness. 
82

 ɚɏɔŮŰŬɘ ŭ ɄɚɎŰɤɜŬ ɛɘəɟɜ ŰɘɜŬ ɜɜɞɘŬɜ ŭɞɜŬɘ Űɞ ⱡŬŰŬůⱡŮɡůɛŬŰɞɠ ɜɡⱡŰŮɟɘɜɜ ˊɞɘůŬɜŰŬ ɟɞɚɔɘɞɜ ɞɘⱡɠ Ű 

ŭɟŬɡɚɘⱡ  ɞɞɜ ⱡɚŮɣɨŭɟŬɜ ɛŮɔŬɚɜ ɚŬɜ. ⱡŬ Ű ŭɟŬɡɚɘⱡɜ ŭ ɟɔŬɜɞɜ ŭɞⱡŮ ⱡɚŮɣɨŭɟŬ ŮɜŬɘ. ɜŰŬŰɜ ɞɜ ⱡŬ 

ⱡŬɗŬˊŰɜ ɞⱡ ɜ ɜɞɛɘůɗŮɖ, ɛˊɜŮɡůŰɜ ŭ ɜ ůɤɠ ɖɗŮɖ ŭɘ Ű ɛˊɜŮůɗŬɘ Ű ɟɔŬɜɞɜ ˊ Űɞ ŭŬŰɞɠ. but it is said, 

that Plato showed a sort of notion of the invention, making a nightly clock like the hydraulic organ; being very like an 

enormous hour-glass. And, indeed, the hydraulic organ does seem to be a kind of hour-glass. It cannot, therefore, be 

considered a stringed instrument, and one to be played by touching. But perhaps it may be called a wind instrument, 

because the organ is inflated by the water. Translation by C.D.Yonge (1854). 
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 Ů́ ɞɜ  əŰůɘɠ ɛɏɟɞɠ Űɠ ɞəɑŬɠ ůŰ əŬ  əŰɖŰɘə ɛɏɟɞɠ Űɠ ɞəɞɜɞɛɑŬɠ (ɜŮɡ ɔɟ Űɜ ɜŬɔəŬɑɤɜ ŭɨɜŬŰɞɜ) əŬ 

ɕɜ əŬ Ů ɕɜ, ůˊŮɟ ŭ ŰŬɠ ɟɘůɛɏɜŬɘɠ ŰɏɢɜŬɘɠ ɜŬɔəŬɞɜ ɜ Ůɖ ́ ɎɟɢŮɘɜ Ű ɞəŮŬ ɟɔŬɜŬ, Ů ɛɏɚɚŮɘ 

ˊɞŰŮɚŮůɗɐůŮůɗŬɘ Ű ɟɔɞɜ, ɞŰɤ əŬ Ű ɞəɞɜɞɛɘə. Űɜ ŭ ɟɔɎɜɤɜ Ű ɛɜ ɣɡɢŬ Ű ŭ ɛɣɡɢŬ (ɞɞɜ Ű əɡɓŮɟɜɐŰ 

 ɛɜ ɞŬɝ ɣɡɢɞɜ  ŭ ˊɟɟŮɠ ɛɣɡɢɞɜ:  ɔɟ ́ ɖɟɏŰɖɠ ɜ ɟɔɎɜɞɡ ŮŭŮɘ ŰŬɠ ŰɏɢɜŬɘɠ ůŰɑɜ): ɞŰɤ əŬ Ű əŰɛŬ 

ɟɔŬɜɞɜ ˊɟɠ ɕɤɐɜ ůŰɘ, əŬ  əŰůɘɠ ˊɚɗɞɠ ɟɔɎɜɤɜ ůŰɑ, əŬ  ŭɞɚɞɠ əŰɛɎ Űɘ ɛɣɡɢɞɜ, əŬ ůˊŮɟ ɟɔŬɜɞɜ ˊɟ 

ɟɔɎɜɤɜ ˊɠ ́ ɖɟɏŰɖɠ. Ů ɔɟ ŭɨɜŬŰɞ əŬůŰɞɜ Űɜ ɟɔɎɜɤɜ əŮɚŮɡůɗɜ  ˊɟɞŬɘůɗŬɜɧɛŮɜɞɜ ˊɞŰŮɚŮɜ Ű ŬŰɞ 

ɟɔɞɜ, <əŬ> ůˊŮɟ Ű ȹŬɘŭɎɚɞɡ űŬůɜ  Űɞɠ Űɞ űŬɑůŰɞɡ ŰɟɑˊɞŭŬɠ, ɞɠ űɖůɘɜ  ˊɞɘɖŰɠ ŬŰɞɛɎŰɞɡɠ ɗŮɞɜ 

ŭɨŮůɗŬɘ ɔɜŬ, ɞŰɤɠ Ŭ əŮɟəɑŭŮɠ əɏɟəɘɕɞɜ ŬŰŬ əŬ Ű ˊɚəŰɟŬ əɘɗɎɟɘɕŮɜ, ɞŭɜ ɜ ŭŮɘ ɞŰŮ Űɞɠ ɟɢɘŰɏəŰɞůɘɜ 

ˊɖɟŮŰɜ ɞŰŮ Űɞɠ ŭŮůˊɧŰŬɘɠ ŭɞɨɚɤɜ. Since therefore property is a part of a household and the art of acquiring 

property a part of household management (for without the necessaries even life, as well as the good life, is impossible), 

and since, just as for the particular arts it would be necessary for the proper tools to be forthcoming if their work is to be 

accomplished, so also the manager of a household must have his tools, and of tools some are lifeless and others living  

(for example, for a helmsman the rudder is a lifeless tool and the look-out man a live tool-for an assistant in the arts 

belongs to the class of tools), so also an article of property is a tool for the purpose of life, and property generally is a 

collection of tools, and a slave is a live article of property. And every assistant is as it were a tool that serves for several 

tools; for if every tool could perform its own work when ordered, or by seeing what to do in advance, like the statues of 

Daedalus in the story, or the tripods of Hephaestus which the poet says óenter self-moved the company divine,ô-if thus 
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mechanics in the ancient world, who have often questioned the causes of the scarcity of objects of 

this kind either in sources or in finds. The text shows, according to some, that, just in the 4
th
 

century, the use of machines was considered, at least in theory, as an alternative to human work: 

such a remark would require to seek the causes of the lack outside the field of technology (e.g., 

abundance and low cost of slaves; aristocratic attitudes towards manual work, considered unworthy 

of a free man, that would lead to a conscious rejection of the mechanics, as focused by Aymard 

[392]; philosophical culture devoted more to ethics than to machines and to technology [100], as 

also shown by Seneca, Epistulae morales ad Lucilium, 90, 25-26); according to others, however, 

Aristotle would be in the tradition of myth of ŬŰɛŬŰɞɠ ɓɞɠ: these passage would be a paradox, 

just like in comedies studied above (2.2.1), written in order to demonstrate the necessity of slavery.  

Cambiano [79] believes that Aristotleôs reference is to actual automata, and focuses on what 

Aristotle says in aside ñwhen ordered, or by seeing what to do in advanceò, which goes at the heart 

of the problem of a proto-AI. The automaton is a tool, exactly as slaves are, but to be actually 

similar to a slave, the automaton must be able to reproduce at least a minimal appearance of 

intelligence, consisting in the understanding of a command 
84

. According to Cambiano, if we accept 

Aristotleôs authorship for the Mechanics, automata were the acme of technical objects, that, hiding 

their mechanical nature, were explicitly intended to appear different from themselves; they would 

be a class of objects possessesing in itself its motion principle, and the highest product of a 

technique that would best imitate nature by trying to leave no visible trace of itself in the objects of 

his production. 

On other occasions, in On the Movement of Animals (I, 7), and in On the Generation of Animals, 

(2,1), Aristotle uses automata as an analogy, to describe respectively the features of self-motion and 

of reproduction in animals [79, 78, 16] 
85

; these texts have been used to prove, or to disprove, the 

mechanistic inclination of Aristotelian zoology [393-394, 16]. Both passages nevertheless represent 

significant evidence for us, since any interpretation you want to give the two texts, automata have 

been chosen to give explanation of the functioning of living beings. This shows that the automata 

                                                                                                                                                                  
shuttles wove and quills played harps of themselves, master-craftsmen would have no need of assistants and masters no 

need of slaves. Translation by H. Rackham (1944) 

It is worth mentioning that, if we exclude the possibility that Aristotle is referring to some form of automation actually 

existing in his time, we must recognize to him an important insight in identifying the relevant production field (textiles) 

in which the mechanization of work would start, 2000 years after his words. He probably noticed that movements of 

weavers (and of musicians) are essentially periodical, which would have been easier to reproduct. 
84

 This is also made evident in our UML-models by the use of entities like sensors or monitors, or by behaviors, like 

access to a data base. 
85

 ñThe movements of animals may be compared with those of automatic puppets, which are set going on the occasion 

of a tiny movement; the levers are released, and strike the twisted strings against one another; or with the toy wagon. 

For the child mounts on it and moves it straight forward, and then again it is moved in a circle owing to its wheels being 

of unequal diameter (the smaller acts like a centre on the same principle as the cylinders).ò;  

ñIt is possible, then, that A should move B, and B move C; that, in fact, the case should be the same as with the 

automatic machines shown as curiosities. For the parts of such machines, while at rest, have a sort of potentiality of 

motion in them, and, when any external force puts the first of them in motion, immediately the next is moved in 

actuality. As, then, in these automatic machines the external force moves the parts in a certain sense (not by touching 

any part at the moment, but by having touched one previously), in like manner also that from which the semen comes, 

or in other words that which made the semen, sets up the movement in the embryo and makes the parts of it by having 

first touched something though not continuing to touch it. In a way it is the innate motion that does this, as the act of 

building builds the house. Plainly, then, while there is something which makes the parts, this does not exist as a definite 

object, nor does it exist in the semen at the first as a complete part.ò 
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operation was known to a reasonable level of detail at least among the recipients of Aristotleôs 

works.  

2.2.4 Oracles 

As we have seen in Greek Archaic and Classical culture, the correctness of the statement of De 

Solla Price ñIt seems that by the beginning of Greek culture the process of natural exaggeration in 

mythology and legend had produced at least the concept of simulacra able to do more than merely 

talk and move their arms.ò has been verified [363].  

However this should not imply that automata were missing from the liturgy, especially the oracular 

one. We are informed by the Greek satirical writer Lucian of Samosata (120-190), in his The Syrian 

Goddess (36-37), that Greek oracles were still in activity during the 2
nd

 century AD 
86

. Although, 

given the satirical nature of the text, we cannot rely on the details of the description, just for the 

same reason, we have to think that the consultation of oracles was still common at the time, or 

making them the subject of satire would not have made sense. The grammarian and philosopher 

Macrobius, in the 5
th
 century AD, i.e. long after the beginning of the Christian era, also refers to 

processions with self-moving, or talking statues in Antium and Heliopolis, in his Saturnalia 

(Saturnalia Convivia I, 23, 14) 
87

. 

2.3 The ñThauma Connectionò: from Alexandria to the Roman Empire 

One of the most challenging questions about this historical period pertains to lost technology, given 

the perishable nature of the materials with which it was implemented.  

In addition, due to a sort of contempt for the objects of daily use , their descriptions in literature are 

extremely rare, almost entirely absent referring to our topic. Even the word ɛɖɢŬɜ (mechanics)  

implies both a denotative and an ethical meaning [69, 395]: though it literally refers to a branch of 
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 First I will speak of the oracle. There are many oracles among the Greeks, and many, too, among the Egyptians, and 

again in Libya and in Asia there are many too. But these speak not, save by the mouth of priests and prophets: this one 

is moved by its own impulse, and carries out the divining process to the very end. The manner of his divination is the 

following: When he is desirous of uttering an oracle, he first stirs in his seat, and the priests straightway raise him up. 

Should they fail to raise him up, he sweats, and moves more violently than ever. Should they fail to raise him up, he 

sweats, and moves more violently than ever. When they approach him and bear him up, he drives them round in a 

circle, and leaps on one after another. At last the high priest confronts him, and questions him on every subject. The 

god, if he disapproves of any action proposed, retreats into the background; if, however, he happens to approve it, he 

drives his bearers forward as if they were horses. It is thus that they gather the oracles, and they undertake nothing 

public or private without this preliminary. This god, too, speaks about the symbol, and points out when it is the due 

season for the expedition of which I spoke in connection therewith. I will speak of another wonder, too, which he 

performed in my presence. The priests were raising him aloft, but he left them on the ground, and was born aloft 

himself alone.  
87

 Vehitur enim simulachrum dei Heliopolitani ferculo, uti vehuntur in pompa ludorum Circensium deorum simulachra: 

et subeunt plerumque provinciae proceres, raso capite, longi temporis castimonia puri, ferunturque divino spiritu, non 

suo arbitrio sed quo deus propellit vehentes: ut videmus apud Antium promoveri simulachra Fortunarum ad danda 

responsa. For the statue of the god of Heliopolis is borne in a litter, as the images of the gods are carried in the 

procession at the Circensian games, and the bearers are generally the leading men of the province. These men, with 

their hair shaved, and purified by a long period of abstinence, go as the spirit of god moves them and carry the statue 

not of their own but whithersoever the god directs them, just as at Antium we see the images of the two goddess of 

Fortune move forward to give their oracles. 
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physics, it still alludes to a tricky attitude 
88

. Nonetheless, as De Solla Price [300] clearly states, ñthe 

technology was there, and it has just not survived like the great marble buildings, statuary, and the 

constantly recopied literary works of high cultureò. [97] 

Though we deal with two different languages and cultures (the Alexandrian and Roman one), we 

must call attention to the substantial Alexandrian-Roman technological continuity, due to historical 

reasons: the Egyptian reign simply passed in the Roman hands, becoming part of the empire. One of 

the most interesting sources about automata in this period ranging from the 3
rd

 century BC and the 

2
nd

 CE are out of doubt the Deipnosophists (Banquet of the learned) by the Greek grammarian 

Athenaeus of Naucratis (3
rd

 century CE), featured by Egyptian origin, Greek culture and language, 

Roman era. They are still portrayed as a courtly pastime [396], used during the same public 

ceremonies as the ones described by Theocritus in his Syracusans, where two women from 

Syracuse see in Alexandria a show for the queen. 

2.3.1 Antikythera  

One of the very few objects that testify the level of technology of the ancient Greek world is 

undoubtedly the one found by chance near the island of Antikythera in Greece at the beginning of 

the 20
th
 century. Nearly 50 years after its discovery, De Solla Price began a systematic study of this 

find [87], followed, during the century by other teams of scholars [397-399, 88]. Although the 

reconstructions differ in many significant details, they all agree on the nature of the object: it is a 

device to calculate the positions of the planets, an artifact of precision mechanics, which can well 

demonstrate the level of technology attained in the 1
st
 century BC. 

The Antikythera mechanism is probably the best preserved artifact, that can be usefully quoted for 

our aim, but it is not the only one: while Taub describes some astrolabes [400], King [401] quotes  

¶ a pocket Roman sundial, graduated with an hourly scale with the latitudes of 30 provinces of 

the Empire, in order to calculate the time depending on where you are, housed in Oxford; 

¶ a 5
th
 century geared sundial (housed in London) with a mechanism to indicate the weekday. 

We therefore, even without numerous archaeological finds, can see that the mechanics had finally 

reached and maintained a good level and there were the skills to realize complex objects like 

automata.  

2.3.2 The school of Alexandria 

At the end of the 3
rd

 century BC, as traditionally alleged, pharaon Ptolemy I Soter (the Savior) 

undertook in Alexandria the construction of the Library and the Musaeum (literally, shrine of the 

Muses,  daughters of Zeus and patrons of arts and sciences), where scientists could study in full 

freedom, sponsored by the king, for the prestige of the court; their studies didnôt need an actual and 

immediate applicability to practical purposes, as demonstrated by the composition of the research 

team: 30 grammarians / philologists, 25 doctors, 17 philosophers, 11 historians / biographers, 11 

astronomers, 15 mathematicians, 4 physicists (mechanics), and 2 geographers [402]. 
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 As a matter of fact, one of the first mentions of the root of this word is found in Homerôs works, referring to the 

character of Odysseus (ˊɞɚɡɛɢŬɜɞɠ, polymechanos, meaning a man who can perform many tricks). 
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Both the Byzantine chronicler Georgius Syncellus (9
th
 century), and the poet Johannes Tzetzes 

(ca.1110-1180) refer that the Greek statesman Demetrius of Phalerum would have been responsible 

for the collection of books from all over the world in Alexandria, thanks to the royal funds, and 

would have placed them in two libraries. The king would however have been Ptolemy II 

Philadelphus (brother/sister-loving) [403]. Sources are very late, and therefore potentially not 

reliable, and it would certainly have been an irrelevant detail, if only Demetrius had not been quoted 

as the protagonist of another episode on automata (see supra 2.2.3.1). 

2.3.2.1 Ctesibius 

He lived in Alexandria around 270 BC, as an epigram by the poet Hedylos 
89

 quotes his singing 

cornamuse made for a statue of Arsinoe, sister and wife of Ptolemy II Philadelphus [404]. Other 

sources that would fix his lifeôs date one century later are controversial and led to the assumption 

(controversial as well) of a second Ctesibius [405]. 

The Roman architect Vitruvius (80-15 BC) is our main source about him 
90

: he would have got a 

book by Ctesibius about his inventions, containing some news about his life; the Alexandrian 

scholar would have been the son of a barber, and in his fatherôs shop he would have built an 

adjustable mirror controlled by a counterweight, producing a loud noise, while operating. By 

observing its operation, Ctesibius would have begun studies about pneumatics 
91

, in collaboration 

with the Peripatetic philosopher Strato of Lampsacus (335-c. 269) [406] . 

He invented: 

¶ An air-powered catapult  

¶ An air pump with valves, connected to a keyboard and rows of pipes (water organ) 
92

 

¶ A force pump for water 
93

 

¶ A water clock 
94

; a clepsydra with constant flow; he made up his work in gold to avoid 

rust or verdigris or in precious stone to guard against wear; the water flowed into a 

cylindrical container and lifted a float, which carried a pointer to mark the hours; thanks to 

a rack turning a toothed wheel he made the clock work with parerga, like whistling birds 

moving puppets, and ringing bells. 

Unfortunately, nothing of his written or invented works still survives. 
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 Referred by Athenaeus in Deipnosophists XI, 497 d: ŭɚɞɠ ŭôɜ ́ ɘɔɟɛɛŬůɘ ˊŮɟ Űɞ əŬŰŬůəŮɡŬůɗɜŰɞɠ ˊ 

ȾŰɖůɘɓɞɡ Űɞ ɛɖɢŬɜɞˊɞɘɞ ɡŰɞ ɛɜɖɛɞɜŮɤɜ űɖů· ñɕɤɟɞˊɨŰŬɘ, əŬ ŰɞŰɞ űɘɚɞɕŮűɟɞɡ əŬŰ ɜɖɜ / Ű ɡŰɜ Ůŭɖɠ 

ŭŮŰôŭŮŰôɟůɘɜɖɠ, / ɟɢɖůŰɜ ȸɖůɜ ȷɔˊŰɘɞɜôɠ ɚɘɔɜ ɢɞɜ / ůŬɚɕ́Ůɘ əɟɞɡɜɞ ˊɟɠ ůɘɜ ɞɔɞɛɜɞɡ, ɞ ˊɞɚɛɞɡ 

ůɜɗɖɛŬ, ŭɘ ɢɟɡůɞɡ ŭ ɔɔɤɜŮɜ əɩŭɤɜɞɠ əɩɛɞɡ ůɜɗŮɛŬ əŬ ɗŬɚɖɠ, / ɁŮɚɞɠ əɞɞɜ ɜŬɝ ɛůŰŬɘɠ űɚɞɜ 

ŮɟŬɔɤɔɞɠ / ŮɟŮ ɛɚɞɠ ɗŮɤɜ ˊŰɟɘɞɜ ɝ ŭŰɤɜ. / ɚɚôŮ ȾŰɖůɘɓɞɡ ůɞűɜ ŮɟŮɛŬ ŰŮŰŮ ŰɞŰɞ, / ŭŮŰŮ, ɜɞɘ, ɜɖ 

ŰŭŮ ˊŬɟô ɟůɘɜɖɠ.ò but Hedylus, in his Epigrams, mentioning the rhytum made by Ctesibius the engineer or 

machinist, speaks thus- Come hither, all ye drinkers of sheer wine,- Come, and within this shrine behold this rhytus, 

The cup of fair Arsinoe Zephyritis, The true Egyptian Besa, which pours forth Shrill sounds, what time its stream is 

open'd wide,- No sound of war; but from its golden mouth It gives a signal for delight and feasting, Such as the Nile, the 

king of flowing rivers, Pours as its melody from its holy shrines, Dear to the priests of sacred mysteries. But honour this 

invention of Ctesibius, And, o youths, to fair Arsinoeôs temple. Translation by C. D. Yonge (1853) 
90

 De architectura X, vii , 5; see infra footnote 107 
91

 De architectura I, i, 7: item qui Ctesibii aut Archimedis et ceterorum qui eiusdem generis praecepta conscripserunt 

leget, sentire non poterit nisi his rebus a philosophis erit institutus. 
92

 De architectura X,viii ; 
93

 De architectura VII, Introduction, 14 
94

 De architectura IX,viii,4 -7 
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2.3.2.2 Philon of Byzantium 

Very little is known about his life and works, apart from some minor news 
95

 [408]. We however 

have extant fragments of a work about mechanics, whence it is possible to find some clues: 

¶ He refers to Ctesibiusô catapult as to a recent invention: he possibly was a contemporary of 

his;  

¶ He studied the catapults, by travelling between Alexandria and Rhodes: he probably was 

wealthy or had a wealthy patron (possibly the Ariston, whose name is the receiver of the 

treatise [409]) 

It is possible, according to Drachmann [408], to reconstruct the contents of his main work about 

Mechanics 

1. Introduction 

2. On the lever (ɀɞɢɚɘə) 

3. On the building of seaports (ȿɘɛŮɜɞˊɞɘɘə) 

4. On catapults (ȸŮɚɞˊɞɘɘə): it survived complete, and contains references catapults, possible 

hint of alleged Philonôs travels. 

5. On pneumatics (ɄɜŮɡɛŬŰɘə): it survived complete 

6. On automatic theaters (ȷŰɞɛŬŰɞˊɘɘə) 

7. On the building of fortresses (ɄŬɟŬůəŮɡŬůŰɘə): it survived complete, and it is considered 

as originally composing book 5, together with the following 

8. On besieging and defending towns (ɄɞɚɘɞɟəŮŰɘə): complete 

9. On stratagems 

2.3.2.2.1 Philonôs Pneumatics 

Its preliminary chapters include a number of experiments almost certainly taken from Ctesibius; the 

rest of the book consists of ñpneumatic toysò, as Drachmann says ñapparatus for parlor magicò. 

Philonôs devices, that would be imitated during the following centuries, are mostly: 31, 40, 58, and 

59, referring to Carra de Vauxô progressive numeration [47]. The other ones, as we will see also in 

Heronôs work, are often basic devices, and are distributed in the treatise according to a criterion of 

increasing complexity, though mostly using the same principles, and the same basic structure. We 

preferred to focus on Heronôs devices, when identical, and we modeled them, as we have the Greek 

description, as near as possible to the original. A special mention deserves however other devices 

#10-29, concerning ñwonderful vesselsò, also present in Heronôs and in Banu Musaôs works. 

As we will see for Heron, devices often need to be activated by someone (therefore called 

Activator, in our diagrams) who is not the final recipient, and possibly acts secretly, not to show any 

hints about working principles.   

The first device here considered (#31) serves automatically guests with water and pumice stone (a 

surrogate of soap) for washing hands. It will be used also by al-Jazari, though with some major 

differences (see infra Fig. 100). 
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 Vitruvius includes him in the list of ancient inventors (VII, intro, 14); Heron mentions an automated theater by him 

(Automata, XX, 1,3); Eutocius cites his work on the duplication of the cube [407], pg. 60 
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Fig. 12: UML Diagram of Philonôs Design #31 

 

Fig. 13: Philonôs Device #31 by Carra de Vaux 
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The second device here considered (#40) represents a vessel, where a scene is played by a bird, 

defending his chicks in the nest from a sudden snakeôs attack 
96

.  

 

 

Fig. 14: UML Diagram of Philonôs Design #40 

 

 

Fig. 15: Philonôs Device #58; darwing based upon Aya Sofia MS. 
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 See supra note 75. 



 

54 

 

The third one (#58) represents singing birds on the lip of a brazier. The effect is got thanks to a 

hidden cause: steam produced from heating water inside the vessel.  

 

 

Fig. 16: UML Diagram of Philonôs Device #58 

 

Fig. 17: Philonôs Device #58 by Carra de Vaux 
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The fourth one (#59) is the most complex, and involves the presence of mythic characters. It should 

be placed in a temple, near running water from a cave or a steep rise, as Philon recommends in 

order to have an unlimited quantity of available running water. The builder should also provide a 

system to drain surplus of water. It is the rare case of a user (or we could say a visible activator) 

who contributes to the operation of the device only after it is already working, and alters the system 

state, preventing the water to escape through the pipes hidden in the dragon. Here the human 

automaton works mainly as a cork, while the theriomorphic one as a pipe. 

 

 

Fig. 18: UML Diagram of Philonôs Device #59 

 

Fig. 19: Philonôs Device #59 by Carra de Vaux 
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2.3.2.3 Heron of Alexandria 

Apart from the names of his works, we donôt know anything about him [410]. Mechanics survived 

only in Arabic and the Optics only in Latin. The first source that mentions him is Pappus (330 AD), 

who quotes from his mechanics; he quotes Archimedes (212 BC) so we have the terminus ante 

quem and the post quem. The range has been shortened by Neugebauer [411], who showed that 

Heron could have referred to a real eclipse of the moon in the problem of determining the distance 

between Rome and Alexandria in his Dioptra, ch. 35. This would have happened in 62 AD.
97

  

His works, according to what is known at the moment, pertain to two main fields:  

1. Mathematics 

a. Definitiones 

b. Geometrica  

i. Metrica 

ii.  Stereometrica 

2. Mechanics 

a. Automata 

b. Baroulkos or the lifter of weights. It is the name given by Pappus to an extract from 

Dioptra 37 and Mechanics I, 1 

c. Belopoiika, about throw weapons 

d. Catoptrica, only in Latin version; how to arrange mirrors for illusions 

e. Cheirobalistra, fragment of a dictionary about catapults 

f. Dioptra, that contains a description of instruments for surveyors;  

g. Mechanics: preserved only in Arabic version; it is deeply different from Pneumatics; 

ordered consisting of an introduction, a theoretical part and a practical part 

h. De mensuris 

i. Pneumatics 

2.3.2.3.1 Heronôs Automated Systems: Pneumatics 

Heronôs Pneumatics is the oldest work, conserved in original Greek manuscripts, describing 

amazing applications of pneumatic and hydraulic control principles, operating and moving without 

human involvement. The most famous is the eolipile, a turbine in which an escaping steam jet 

makes a ball fixed on a pivot revolve.  

The Pneumatics is of interest in the history of scientific theory no less than in the history of 

technology: in the introduction, Heron even discusses about vacuum, that, for him, has the 

characteristic of discontinuity in nature, though a continuous vacuum can be artificially obtained in 

different uncomplicated ways. Heron states that a discontinuous vacuum separates the particles of 

all matter. For instance, according to Heron, air consists of microscopic particles divided by 

vacuum: thatôs why air can be compressed, and can expand and contract [413, 362].  
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 Another indirect evidence (as far as we know, at the moment, never considered) that allows to date Heronôs life to the 

1st century AD and namely under Neroôs reign, can be found in Pneumatics I, 21, where a pentadrachm (a five drachms 

coin) is quoted. This small coin was last produced during the reign of Nero, made upon the coins of Cleopatra VII, and, 

like them, it was marked with an E (that is 5). A specimen is catalogued as RPC 5251 [412]. 
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The work includes the description of a set of some 70 devices, ordered by increasing difficulty of 

implementation 
98

, moved by water, air, or steam pressure; they can emit sounds, adorn public 

spaces, surprise the audience, or supply the needs of the users. 

Due to the big number of devices, and also to the relative redundancy (some of them show  minimal 

variations with each other in their apparent behavior), we decided to single out the most interesting 

ones and to focus on their modeling. Our selection of Heronôs automated systems ranges between 

the two books of Pneumatics (I 12, 15, 16, 17, 21, 29, 30, 31, 32, 34, 37, 38, 41; II, 3, 4, 10), and 

the Automata (moving / static devices). Schmidtôs numeration is here used.  

Selection criteria have been the following:  

¶ Exclude basic devices (like vessels), that are also part of more complex ones:  

o Book I: # 1-11; 13; 18-19; 22-27; 35. 

o Book II: # 1-2; 6-9; 11-14; 16-20; 22-29; 33-35. 

¶ Exclude relatively redundant instances:  

o Book I: # 14 (Ÿ15); 20 (Ÿ21); 28 (Ÿ29); 33 (Ÿ21); 36 (Ÿ37); 39(Ÿ38);  

40 (Ÿ41). 

o Book II: # 5(Ÿ4); 9 (Ÿ10); 15(Ÿ10); 21 (Ÿ I, 12); 30, 31 (Ÿ I, 17); 32 (Ÿ I, 15); 

36, 37 (Ÿ I, 29). 

¶ Exclude musical instruments: 

o Book I: # 42-43. 

¶ Include device with anthropomorphic, or zoomorphic figures:  

o Book I: # 12; 15; 21; 29-31; 37; 41. 

o Book II: # 4; 10. 

¶ Include devices whose behavior is similar to other (possibly not Heronian) automata 

behavior:  

o Book I: # 16-17; 32; 34; 38; 41. 

o Book II: # 3. 

As already shown for Philon, devices often need to be activated by someone (therefore called 

Activator, in our diagrams) who is not the final recipient, and possibly acts secretly not to show any 

hints about working principles. 

We donôt have any evidence that such devices were actually implemented, at least once in the 

Alexandrian times.    

Heronôs I-12 device shows a scene that could be usual in front of a temple: two worshippers are 

intent on a sacrifice, and, when it is done, they pour water on the altar, to extinguish the fire. The 

two figures are completely static: it appears that at a certain moment water flows from their cups. 

The device is interesting not due to its (quite simple) working, but because it shows how much care 

Heron took in suggesting to his readers what an application in a dramatic (and therefore wonderful) 

context could be. Another remarkable issue of this device stands in its aim: we could either imagine 

that the spectators are aware of the cause-effect relationship, though ignoring the exact device 

                                                 
98

 Drachmann states that Heronôs Pneumatics ñis a text for students, and Hero describes instruments the student needs to 

know, just as a modern physics textbook explains the laws governing the spinning top or the climbing monkeyò. [410]    
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working, or they arenôt; in any case, Heronôs aim is obviously to make them wonder, by 

maximizing the distance between the input and the possible range of its outputs (see also I, 38). 

 

Fig. 20: UML Diagram of Heronôs Pneumatics Device I-12 

 

Figura 21: Heronôs Device I-12 by Schmidt 

  
































































































































































































































































































































































