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PREFACE 

THE KNOWLEDGE OF Homo FABER: STUDIES ON NATURE, TECHNOLOGY, AND SCIENCE AT THE TIME OF POMPEII 

PIETRO GIO\NNI Gum* and JURGEN RENN** 

This volume is the result of a renewal of studies on 
practical and scientific knowledge at the time of Pom-
peii, instigated by an exhibition that displays, under the 
label 'Homo Faber," objects documenting this knowl-
edge and its role in the daily life of an ancient city . 1 The 
exhibition was jointly organized by the Soprintendenza 
Archeologica di Pompei and the Istituto e Museo di Sto-
na della Scienza (Florence), and was supported by the 
Italian Ministero per i Beni e le Attività Culturali as well 
as by the Soprintendenza Archeologica di Napoli e 
Caserta. It has meanwhile been shown in Naples, Los 
Angeles, Munich, Paris, and will arrive in Tokyo in June 
2002. Both the exhibition and this volume are con-
nected with the policy of the Soprintendenza Archeologi-
ca di Pompei to contribute to the preservation of the 
Pompeian treasures and to the fruition of this heritage 
for the benefit of mankind by fostering a wide-ranging 
interdisciplinary and international scholarly coopera-
tion involving museums, universities, as well as research 
institutions. 

It is in this context that, on the initiative of the Max-
Planck-Institut für Wissenschaftsgeschichte (Berlin), an 
international workshop was held on the occasion of the 
exhibition in Munich. This workshop was jointly organ-
ized by the Deutsches Museum (Munich), the Soprinten-
denza Archeologica di Pompei, the Istituto e Museo di 
Storia della Scienza (Florence), and the Max-Planck-
Institut für Wissenschaftsgeschichte. For two days it 
brought together an international group of scholars, 
part of which had already been involved in the realiza-
tion of the exhibition. It gave them occasion to 
exchange views and results across disciplinary borders 
and to deepen the discussion of the objects displayed in 
the exhibition in their various contexts. This volume 
makes the outcome of the Munich workshop available 
to a wider public, and thus represents a first trace of the 
scholarly impact left by an exhibition that constitutes 
itself a daring enterprise innovatively bridging archaeol-
ogy and science.

Like the Homo Faber exhibition itself, this volume 
focuses in fact on a theme not ordinarily central to 
archaeological research, the reconstruction of the techni-
cal and scientific knowledge underlying the great 
achievements of an ancient civilization. It opens with an 
essay byJürgen Renn (On the Trail of Knowledge from 
a Sunken City) offering a survey of some of the themes 
at the core of the Homo Faber exhibition and of this 
volume. The remainder of the book is divided into two 
parts, the first dealing, under the heading "Craftsman-
sh(p and Technology," with the practical knowledge 
involved in some of the technical accomplishments 
visible in Pompeii, the second, under the heading 
"Practical and Theoretical Knowledge," dealing 
with the relation between such practical knowledge 
and ancient science. 

The first part begins with an essay by Vittorio Marchis 
and Giuse Scalva (The Engine Lost: Hydraulic Tech-
nologies in Pompeii) which introduces some of the 
methodological and epistemological issues concerning 
any attempt to investigate the way in which the ancient 
technical achievements came into being. These issues 
include, for instance, the question of how to deal with the 
scarce archaeological evidence of the machinery that must 
have been used for producing technological marvels such 
as valves, which fosters the temptation to underestimate the 
level of sophistication reached in Roman technology. In 
order to illustrate the high technological level of Roman 
water management, the authors discuss the impressive 
piping system of the House of Loreius Tiburtinus, which 
they interpret as the model of a river and thus as a large-
scale hydraulic automaton. Precisely such automata 
are central to the second contribution (Pneumatics on 
Stage in Pompeii: Ancient Automatic Devices and 
their Social Context) by Astrid SchOrmann. Her essay 
explores, on the basis of banquet descriptions in classi-
cal literature such as Petronius' Satyricon, the social 
context of the exhibition of automata, which can 
hardly be reconstructed from technical works such as

* Soprintendenza Archeologica, Pompeii. 
Max-Planck-Institut für Wissenschafts-

geschichte, Berlin. 
1 The catalogue of this exhibition has 

meanwhile appeared in various languages, see 
CIARALLO AND Di CAR0LI5 1999a, CIARALLO AND DE 

CARom 1999b, MUNZINGER 2000.
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those of Philon and Heron. She argues, in particular, 
that the automata described by Heron, in contrast to 
those described by earlier Greek writers, fit ideally to the 
environment offered by the sophisticated and lavish 
water supply of Pompeian houses. 

The reconstruction of ancient technologies requires 
interdisciplinary methods which may not only involve, 
in addition to archaeology and philology, the natural 
sciences, but also attempts to reproduce the ancient 
achievements with the help of modern tools and facil-
ities. This broad methodological range is well illustrated 
by the following two contributions which, being dedi-
cated to the production of glass and of wine respectively, 
remain in a sense with the banquet theme. The essay by 
Piero Mastroberardino (Vines and Wines in Ancient 
Pompeii: an Ancient Technology Revivified) describes 
a project to reproduce ancient techniques of viticulture 
and wine making in Pompeii, relying on iconographic 
sources, the archaeological identification of the ancient 
productive units, on organic remains, as well as on 
modern experiences with wine making. The essay by 
Marta Vallotto and Marco Verità (Glasses from Pompeii 
and Herculaneum and the Sands of the Rivers Belus 
and Volturno) is based on a detailed chemical and 
mineralogical analysis of probes of Pompeian glass and 
of material from two possible candidate places for the 
source of its raw material. Relying on this analysis, the 
paper proposes the striking conclusion that the raw 
material for Pompeian glass, and occasionally even the 
raw glass itself, came from as distant an area as that of 
the Belus River in Palestine. 

The last two essays of the first part return to the 
theme of Roman machines. The essay by Giovanni Di 
Pasquale (The Fabrication of Roman Machines) pur-
sues the question of who built the ancient machines. Di 
Pasquale points to the few available traces providing 
information on the homo faber behind these accom-
plishments. He mentions, in particular, the epigraphic 
sources, referring to a mensor machinarius, as well as 
the House of Verus in Pompeii, possibly belonging to a 
restorer of complex instruments such as the groma, an 
instrument for land surveying. The essay also discusses 
the increased need for technological competence and 
skilled labor in the imperial period, leading to the estab-
lishment of professional schools such as the schola 
agrimensorum but also to the production of Latin 
summaries of Greek technical manuals (breviarii). The 
contribution by Marcus Popplow (The concept of

Machina in the Roman Period) raises the more gen-
eral question of what machines might actually have 
meant to the inhabitants of the Roman world and 
addresses this question with an analysis of the long-
range history of the meaning of the term "machina." 
Drawing in particular on Vitruvius as the principal liter-
aiy source on Roman machine technology, Popplow 
concludes that the term "machina" covered a variety of 
meanings but did not denote, in any case, a device 
replacing manual work by its continuous performance 
as it did later in the Renaissance. The term "machina" 
could thus hardly serve for general evaluations of the 
role of technology in Roman society. 

The second part of this volume deals, like the first, 
with a variety of crafts, arts, and technologies, ranging, 
in this case, from balance making via painting to sur-
gery. The main focus of this part is, however, the relation 
between these types of practical knowledge and that of 
ancient science. The first contribution (Mechanical 
Knowledge and Pompeian Balances) by Peter Dame-
rov Jllrgen Renn, Simone Riegei; and Paul Weinig, 
addresses the practical knowledge required for produc-
ing balances with unequal arms. Was this knowledge 
based on the law of the lever or did this law instead only 
result from a reflection on such practical knowledge? 
The fact that a profuse collection of steelyards and other 
balances, produced in the same historical environment, 
has been preserved in Pompeii provides a unique oppor-
tunity for studying this question, so crucial to under-
standing the origin of the science of mechanics. The 
analysis presented in this essay suggests that the produc-
tion of Roman balances was based on sophisticated 
practical knowledge but did not presuppose familiarity 
with the law of the lever. The second contribution to this 
part (Drawings in Ancient Treatises on Mechanics) by 
Wolfgang Lefèvre discusses the role of images as a his-
torical source for reconstructing the knowledge of 
ancient mechanics. On the basis of a comparative anal-
ysis of machine drawings transmitted along different 
lines of tradition and even within different cultures, 
Lefèvre argues that it is possible to reconstruct the "syn-
tax" of such drawings, which served the ancient engi-
neers in coding their technical knowledge. He con-
cludes, in particular, that ancient mechanicians devel-
oped and used a specific and very sophisticated pictorial 
language for rendering mechanical objects. At least 
some of the features of this language are still recogniz-
able in the surviving manuscripts.
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The following two essays deal with the role of 
ancient scientific knowledge, in particular that of geom-
etry, optics, and astronomy, in practical endeavors such 
as the figurative arts and agriculture. The contribution 
by Filippo Camerota (Optics and the Visual Arts: the 
Role of TKrp.'oypaia) provides a survey of the role 
played by cncrpoypceAa, the ancient art of perspectival 
representation, in the context of theatre, architecture, 
sculpture, and painting and discusses its relation to the 
geometrical and optical knowledge of antiquity as well 
as its differences with regard to the early modern under-
standing of perspective. Although linear perspective in 
the latter sense is not displayed by figurative representa-
tions preserved in Pompeii, Camerota does not exclude 
its existence in the ancient world, given that ancient 
writers such as Democritus, Anaxagoras, and Ptolemy 
had posed themselves this problem and probably also 
had the mathematical competence to answer it. The 
essay by Liba Taub (Ancient A[eteorology: Astronomy 
and Weather Prediction in the Roman Period) throws 
light on an important practical context of ancient 
astronomy, the combination of astronomical with 
meteorological observations and the use of this combi-
nation for agricultural planning in the Greek and 
Roman worlds. Analyzing the embodiments of this 
"astrometeorological knowledge" in agricultural calen-
dars such as the so-called parapegmata, as well as in 
a literary tradition spanning from Hesiod to Pliny, she 
discusses the way in which this knowledge was conceived 
in the ancient world and notes, for instance, that 
ancient writers were well aware of the localism of such 
knowledge. She also observes that precisely such practi-
cal concerns as those of agriculture motivated an ency-
clopedic study of nature as is characteristic of Pliny's 
Natural History. 

The final two essays are dedicated to the medical 
knowledge available to the Roman world and its striking 
testimonies preserved in Pompeii. The essay by Anna-
maria Ciarallo (About an Ancient Medical Mixture 
Found in Pompeii) is based, as are several other contri-
butions to this volume, on an impressive combination of 
archaeological, scholarly, and scientific methodologies. 
Ciarallo is not only able to show that a medical potion 
preserved in Pompeii corresponds to a theriaca as known

from literature, for example, from Pliny's Natural 
History, but is also able to identify the specific ancient 
recipe according to which it was composed. Her analysis 
was aided by the fact that the tradition of composing 
such medical potions remained alive for over two mil-
lennia. While the medical effects of such potions certainly 
included those of morphine, present in most of them, 
the understanding of their overall efficacity still requires 
further pharmaceutical analysis. The essay by Maciej 
and Renata J . Henneberg (Reconstructing Medical 
Knowledge in Ancient Pompeii from the Hard Evi-
dence of Bones and Teeth) raises the question of the 
relation between the medical knowledge available in 
Pompeii and the actual health standard of its popula-
tion. Based on a thorough statistical investigation of the 
evidence from bones and teeth, the authors come to the 
sobering conclusion that, in spite of the impressive sur-
gical technology made evident by the ancient instru-
ments and also by traces of successful surgical interven-
tions, the individual life of the ancient Pompeians was 
short and full of pain, mainly due to infectious diseases 
which, at the time, remained largely out of the reach of 
medical knowledge and treatment. 

This volume thus provides a multi-facetted survey of 
knowledge which shaped, just as much as the great 
political and military events, the life of an ancient city. 
We hope that it will open up a number of avenues for 
further research involving, as do the essays presented 
here, a wide range of disciplinary competencies and 
interdisciplinary perspectives. The knowledge of homo 
faber still remains largely to be uncovered in the 
remains of Pompeii. 

References 
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INTRODUCTION 

ON THE TRAIL OF KNOWLEDGE FROM A SUNKEN CITY 

JURGEN RENN* 

On the morning of the twenty-fourth of August in 
the year seventy-five a colossal explosion shook the vici-
nity of Vesuvius. 1 Gas and scree shot with incredible 
force thousands of meters into the air and day suddenly 
became night. An unearthly rain of tiny stones, lapilli, 
fell over Pompeii and buried the city under a layer of 
ash, lava, and mud, one to two meters deep. The terrified 
inhabitants of this rich, provincial city scrambled for 
cover or tried desperately to escape whilst new tremors 
left the city trembling. There was perhaps still hope for 
many if the wind had not suddenly changed direction. It 
brought with it a poisonous cloud of gas and ash which 
smothered the city. Within a very short time thousands 
of people suffered an agonizing death. The ash from 
Vesuvius captured many of the inhabitants for ever, 
albeit as hollow cavities, which archaeologists filled with 
plaster to enable the reconstruction of their dying forms. 
Like the shadows of Hiroshima, their effigies reflect the 
futile destiny of the helpless individual faced with an 
earthshaking catastrophe. 

For the people of the first century A.D. the destruc-
tion of Pompeii was a catastrophe, but for historians it 
turned out to be a unique stroke of luck when the buried 
city was rediscovered by chance in the eighteenth cen-
tury and then gradually excavated. The people of Pom-
peii left behind a remarkable inheritance that reveals 
more about them than the distressing proof of their 
death struggle. The everyday utensils and equipment of 
a perished world—kitchen utensils, remnants of meals, 
fish hooks, nails, garden and agricultural tools, razors, 
lamps, and vases—tell the story of the practical knowl-
edge of antiquity, the story of the knowledge of homo 
faber. How different a historical inheritance appears 
when passed on consciously or handed down worn and 
filtered through the generations! If we were to make a 
conscious decision of what should be conveyed to the 
inhabitants of another planet or to the distant after-life, 
what would it be? Essentially, no doubt, exquisite cultu-
ral achievements from Leonardo da Vinci's sketches to

an installation by Beuys, or even a symbol from Bill 
Gates' computer empire. Such a rather one-sided choice 
is in keeping with the way in which the Romans them-
selves arranged how their after-life would appear,in 
their case characterized by literary masterpieces and 
military feats from the poetry of Catull to Caesar's De 

hello gallico, achievements even today's school children 
are aware of. 

The widely differing character of Pompeii's legacy 
from this familiar image of Roman culture can best be 
illustrated comparatively. Suppose a present-day provin-
cial town such as Moers on the outskirts of the Ruhr 
area, whose roots supposedly go back to Odysseus, were 
devoured entirely by an enormous mining disaster and 
rediscovered two thousand years later. The archaeolo-
gists of that distant future would probably not stumble 
upon an original Leonardo da Vinci and perhaps not 
even upon a real Beuys. They would hardly find clues to 
ingenious space travel technology. Instead excavators 
would find the remains of a strange machine whose 
spike rotates slowly clockwise on its axis. They would 
notice odd little openings in the roof-tops of houses 
through which normal-sized people could hardly have 
passed; or time-measuring devices distributed all around 
that functioned only with the help of a small metal 
disc—obviously a kind of offering—which was effective 
for only an absurdly short space of time. How hopelessly 
difficult it will be for the future excavator of Moers to 
recognize the remains of doner kebab shops, dovecotes, 
and parking meters! 

The remains of Pompeii with its enormous wealth of 
evidence of daily life present a comparable challenge. 
For example what use did the people of Pompeii have 
for a terracotta jug, which was perforated, lined with an 
ascending spiral rim, and equipped with little basins 
(fig. 1); or a terracotta lattice sculpted with arches remi-
niscent of a miniature Coliseum?' Such finds lead us to 
discover that the people of Pompeii bred dormice in 
jugs, which they ate as tasty-bits at their banquettes.

* Max-Planck-Institut fur Wissenschaflsge-
schichte, Berlin. 

'For a more detailed description, see e.g. 
VARONE 1993b and LUONGO ei AL. 1999. 

2 cIARALL0 AND DE cAcoLls 1 999, fig. 160, 

p. 156.
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Fig. 1. Dormouse enclosure 
(Sop rinten clenza Archeologica di Pompei, 
mv. 10744). 

Fig. 2. Water bypass box with valves 
(Sop rinten clenzaArcheologica di Pompei, 
mv. 56309). 

3 For a discussion of domestic animals and 
their use in Pompeii, see GENOVESE ET AL. 1999. 

For a discussion of the Pompeian water-
supply system, see MARcHIs AND ScAisa 1999 and 
EScHEBAcH 1979, as well as the illustrations on 
CIasALL0 AND DE CAROLI5 1999, pp. 317-327; for a 
survey of water technology in the Roman world, 
see also GARBRECHT ET .0.. 1988, FASSITELLI CT AL. 

1997.

Like the Moersers, they also bred pigeons, but in contrast 
to them kept live moray eels in their houses. These were 
also eaten as a delicacy) 

The everyday articles left behind in Pompeii such as 
shaving knives or currycombs for removing excess skin 
cream, answer questions never asked in the great politi-
cal and military oriented historiographies. How did 
Cicero shave himself before his great speeches? Was it 
possible for Cato to wash his hands at home before strol-
ling through the senate? If he could, where did the water 
come from? And who repaired the plumbing when the 
water ceased to flow? When one follows their consequen-
ces, such questions show that a further challenge lies in

the rubble of Pompeii, one that points at everyday 
history in the emphatic sense of an account of the 
accomplishments that make a civilization work in the 
first place. More specifically: How does the daily life in a 
provincial town reflect the great achievements of the 
Roman classical civilization and wherein do they 
actually consist when regarded from this perspective? 

The delicate nature of this question may again be 
illustrated comparatively: How would the achievements 
of twentieth-century civilization be mirrored in the sun-
ken town of the Ruhr area? What will future archaeolo-
gists, when studying the murals in a pizzeria, conclude 
about art at the end of the second millennium, and 
what will cigarette vending machines say about the 
standard of technology? Were the Moersers aware of the 
art of perspective in painting? Could the people of this 
era send space missions to Mars? Such questions not 
only show how dangerous hasty generalizations from 
local findings can be, they also encourage the concept 
that the achievements of an epoch should not be meas-
ured exclusively on its cultural and technological master-
pieces. Hospital and school equipment, water supply 
systems, and the spread of Internet connections will be 
more informative to the future evaluation of the Moers 
era. From this point of view,it is precisely the everyday 
culture of a provincial town like Pompeii that may be 
able to demonstrate the civilizatory accomplishments of 
Roman antiquity which normally remain in the shadow 
of its monumental heritage. 

Consider, for instance, the inconspicuous pieces of 
water pipes preserved in Pompeii and visualize the infra-
structure of the water-supply system to which they once 
belonged. 4 These findings are in fact part of an extensive 
urban network which was controlled by municipal wor-
kers and for which a water tax was levied. This urban 
network in turn was part of a larger regional water 
supply system. The Pompeian network was fed by a cen-
tral reservoir, which supplied all public street fonts and 
buildings free of charge whilst owners of businesses and 
private housing paid rates for this service. The network 
was regulated with the help of a highly developed system 
comprising water towers, valves (fig. 2), filters, stop-
cocks, and pumps as well as fittings for consumer hous-
ing, and standard nozzles for billing purposes. Ancient 
reports of sophisticated strategies for cheating the system 
illustrate just how modern this infrastructure was. For 
instance, whilst carrying out a quantitative stock-take, a 
contemporary administrator of the Roman aqueducts
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uncovered a cleverly thought-out abuse of the water 
system, which used false names and illegal siphoning 
techniques.5 

Other records as well, indicating the high standard 
of everyday civilization, impress with their proximity 
rather than their remoteness. Many of the building tools 
used by the people of Pompeii, whether a simple tool 
such as a spade, trowel, or spatula; or a measuring 
instrument such as a plumb line, setsquare, folding 
ruler, or compass, seem not to originate from another 
world and would probably not seem out of place on a 
building site on Potsdamer Platz in the center of 
modern Berlin. 6 More unearthly is the proximity of 
medical instruments such as forceps, scalpels, and 
gynecological tools. But even in this case, shuddering at 
the sight of them has perhaps more to do with the famil-
iar feeling of horror related to a surgical operation than 
with the encounter of an unknown world. A mechanical 
wonder like the so-called speculum uteris 7 is, in any 
case, astonishing because it is not a rare piece from, say, 
the Priamos Treasure, but part of the daily culture pre-
served in the provincial town of Pompeii, illustrating its 
high medical and technological standards.8 

The familiarity and surprising modernity of some of 
Pompeii's civilizatoiy achievements, such as the water 
supply system or medical technology, raise two ques-
tions: What did these achievements actually mean in 
the Roman classical world and with which means 
could they have been reached? These questions remind 
us of the peculiarity of the world encountered here and 
suggest that we should not simply take our standards 
and potentials for granted, however obvious they may 
sometimes appear. There are still lifes in Pompeii that 
could have just as easily originated in seventeenth-cen-
tury Holland. These works are intended to deceive the 
eye, just as a painting by van Hoogstraaten, with an illu-
sionistic similitude to nature and a dazzling display of 
perspective. 9 But with all the bewildering modernity of 
Pompeian art, the question of what exactly its origina-
tors knew about the rules of perspective is now as ever a 
question open to research.10 

Roman mythological landscape paintings occasio-
nally remind one of Claude or Poussin. t ' But while the 
pastoral scenery of these pictures may appear familiar, 
their real significance is rooted in a context of worship 
that remains alien to us. The faun and maenad por-
trayed on a famous Pompeian fresco (fig. 3), for instance, 
are represented as herms and yet also as living beings.

To the contemporary observer they must have symbol-
ized the possibility of an unearthly encounter with the 
uncontrollable, spontaneous character of a nature in 
which transcendence was possible any time. The room 
decorated with this fresco once verged on an actual gar-
den, extending it with a "virtual garden." It could thus 
convey the thrill of an encounter with the divine without 
subjecting the onlooker to any of the associated dangers. 
But naturally one must take care with such reconstruc-
tions, for who knows if the future excavator of Moers 
would not perhaps mistake a garden center for the place 
of worship of a flower goddess, or have difficulty decid-
ing between a pet shop and a delicatessen. 

Investigating the cognitive prerequisites underlying 
the accomplishments of Roman civilization leads us to 
a world as unfamiliar as the one revealed by questioning 
the cultural meaning of its works of art. Which knowl-
edge lies at the root of the artistic and technical 
triumphs still visible in the remains of Pompeii? This is 
the key question of an epistemic history of art and 
technology, a field of investigation still widely open. Is it 
really legitimate to attribute to the Roman artists and 
technicians the means by which we would implement 
comparable achievements today? Consider, for example, 
a laundry in Pompeii such as that of Stephanus in the 
Via dell'Ahbondanza. t2 Items of laundry had been washed 
there using alkalic and fat-dissolving substances. 
Having had their stains removed, they were then ironed 
by means of a mechanical press. For similar purposes 
we employ today a technology not too different from 
that of ancient Pompeii. Today, however, such technol-
ogy presupposes a scientific foundation, for instance, in 
organic chemistry. Even a simple mechanical press, 
comparable to one depicted in Pompeii, 13 is today 
inconceivable without a technical mechanics that in 
turn is based on a highly developed theoretical mecha-
nics.

From our point of view,many of the products of 
ancient technology presuppose insights that we tend to 
identify in hindsight with the building blocks of modern 
natural science, be they of mechanics, hydrodynamics, or 
chemistry. To understand the epistemic history of tech-
nology, however, the decisive question is rather which 
historical form of knowledge was actually involved in 
the invention, manufacture, and utilization of ancient 
technology. Pursuing this question, for instance, with 
regard to the so-called Roman steelyards opens new 
vistas for the history of mechanical knowledge. The sin-

FRONTINUS 1993. 
6 See the illustration and discussion of such 

tools in DI PAsQIIAJ.E 1 999b; for illustrations, see 

also CIANu.Lo AND DE Coiooi,is 1999, pp. 304-312. 

Ciamno AND DE CAioo:,ls 1999, fig. 325 and 

326, p. 256. 
0 For a discussion of medicine and chirurgy 

in Pompeii, see CA5CIN0 icr AL. 1 999; for illustra-

tions of medical instruments, see CIARALL0 AND DE 

CANons 1 999, pp. 251-258; for a discussion of the 

relation between medical knowledge and the 

state of health of the Pompeian population, see 

the contribution by Maciej and RenataJ. Henne-

berg to this volume. 
9 See the discussion in EiiEioT-ScoiirrERER 

1998.
10 See the contribution by F. Camerota to 

this volume; see also Casieioom 1999b. 
11 The following is based on EISNER 1999. 
12 For a discussion of the textile industry in 

Pompeii, see D'Oinzio AND MARTuscELL1 1 999; for 
illustrations, see CIARALLO AND Di: CAcous 1999, 

pp. 140-146. 
3 CIARALLO AND Dc CAiooi,Is 1999, fig. 120, p. 

141.
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Fig. 3. Walipainting with a garden scene 
(House of the GoldBracelet Sop rintendenza 
Archeologica aS Pompei, inv. 40690). 

14 See the discussion in Di PASQUALE 1999a; 
for illustrations, see CIARn,Lo AND DE CAROLIS 1999: 

pp. 297-303. 
See, also for the following, the contribu-

tion by Damerow et al. to this volume.

gular abundance of finds in Pompeii makes it first of all 
evident that a great variety of such scales in differing 
sizes—from pocket scales to oxen scales—were in general 
use. 14 With scales of this type, the object to be weighed 
was placed on the shorter side of the scale-arm and was 
then balanced by using a counterpoise whose position 
was adjustable. The result of the measurement was finally 
obtained by reading the position of the counterpoise on 
a calibrated scale. 

According to present-day understanding, the work-
ing of these scales is based on an elementary law of 
theoretical physics, the so-called law of the lever. But did 
the craftsmen of Pompeii know this law? And was the 
discovery of the law of the lever the prerequisite for 
inventing scales with unequal arms? Until now,it has 
been largely taken for granted that the invention as well 
as the manufacture of such scales indeed presupposes 
knowledge of the law of the lever. This simply appeared 
to be evident because, according to present-day physics, 
scales with unequal arms effectively function according 
to this very law. Following a similar logic, however, the

future excavator of a radio shop in the sunken town of 
Moers could conclude that the radio technicians em-
ployed there must have grasped the foundations of quan-
tum field theory, since it represents the only theory 
which provides a correct account of electromagnetic 
field phenomena. 

A more detailed examination of the Roman scales 
found in Pompeii has recently brought irritating facts to 
light. 15 These findings make it evident that there is 
actually no simple connection between the scales and 
the law of the lever, and rather point to other regularities 
as having been relevant to their construction. These 
regularities cannot, however, easily be interpreted just 
on the basis of the law of the lever. In other words, the 
knowledge used by the practitioners to manufacture 
Roman steelyards must have been of a different nature 
to that extrapolated from our knowledge of the laws of 
scientific mechanics. 

Glimpses into cluttered and abandoned workshops; 
involuntarily conceded by the people of Pompeii, offer a 
unique opportunity to decipher ancient practical knowl-



Fig. 4. Cooking pot converted into a bismar-
type balance (Museo Archeologico 
Nazionale, Naples, inv. 74165). 
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edge, a deciphering that has only just begun. Half-
finished scales were found, for example, which still carry 
traces of the standard construction and calibration pro-
cedures. Even a cooking pot was uncovered, which had 
been ingeniously converted into a balance with a 
moveable fulcrum (fig. 4). The principle on which its 
functioning is based evidently appeared so strange to 
modern scholars that they attempted to make sense of 
the device by attaching a superfluous counterpoise to it, 
which, however, renders it useless. 

From the perspective of an epistemic history of art 
and technology, even familiar works of art from Pompeii 
may appear in a new light. However, in order to question 
these works of art about the contemporary knowledge 
they also represent, it is necessary to liberate them from 
their rigid placement in the virtually unbroken chain of 
an iconographic tradition that transmitted mythological 
motives from antiquity to the modern era. The portrayal 
in a famous Pompeian fresco (fig. 5) of the scene where 
Hephaestus, the god of forging, hands over Achilles' 
weapons to his mother Thetis, can for example offer

information about forging techniques and even provide 
clues to the optical knowledge of the time. 16 The shield 
functions in fact as a convex mirror, in which the onlook-
er is presented with a smaller image of the goddess. 
Maybe this representation alludes to one of the antique 
optical theories, according to which the visual process 
consists of detaching images from the objects we 
see—like peeling the skin off an onion—in order to then 
arrive at the eye of the beholder. Of course, at some point 
along the way, these images have to experience a reduc-
tion in size and become small enough to pass through 
the narrow pupil. 

From the specific vantage point of a history of knowl-
edge, it is admissible also to consider the frescos of 
Pompeii in their entirety as a vast painted herbarium 
and thereby search for traces of the cultural history of 
botany. At the time these frescos were painted, melons, 
cherries, peaches, and lemons had not long since been 
introduced to Europe. It was in fact Emperor Tiberius 
who began to grow melons on the island of Capri in spe-
cially constructed mobile greenhouses. The frescos of

16 For a succinct survey of optical theories in 
antiquity, see CAMEROTA 1999a.
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Fig. 5. "Thetis and Hephaestus", fresco (MuseoArcheologico Nazionale, Naples, inv. 9529).
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Fig. 6. Nilotic scene, fresco (Museo 
Archeologico Nazionale, Naples, inv. 8561). 

Pompeii thus document melons finding their way onto 
the menu of the average consumer within forty years, 
almost faster than some exotic fruits have become an 
accepted food in twentieth-century Europe. 17 

Evidence of the existence in Pompeii of mangos, 
pineapples, and even cloth made from pineapple fibers 
suggests extensive trade with Africa. But what did the 
people of Pompeii actually know about Africa? Only the 
synopsis of an array of diverse finds makes it possible to 
approach an answer to this question. Important pieces 
of the puzzle are passed down through literature, art-
work, but also through plant and animal remains. 
Landscapes of the Nile depicting local vegetation (fig. 
6), and the discovery of an ape's skeleton found close to 
paintings of North African acacia trees show that Porn-
peians not only appreciated the exotic and rare products 
of this continent but also possessed a rather detailed 
knowledge of its natural environment.18 

Works of art such as the Pompeian frescos have to be 
questioned not only for the knowledge they represent, but 
also for the knowledge that has made them possible in 
the first place. How were, for instance, the complex geo-
metrical patterns generated which decorate many 
mosaics and some frescos? We are well familiar with the 
theoretical mathematics of antiquity. As early as 300 B.C. 
the Elements of Euclid had established an axiomatic 
foundation of geometry that served, for almost two mil-
lennia, as the model case of a mathematical theory. But 
what about the practical mathematical knowledge 
embodied in such geometrical decorations? This practi-
cal knowledge was, as a rule, transmitted only orally and 
by participation in the working process. The traces of this 
knowledge have mostly disappeared in the results of its 
application. In Pompeii, however, there are exceptions. 

In the House of the Boar (regio VIII, insula iii, 8) 
excavators have uncovered a barrel-vaulted room of

approximately fifty square meters with fragments of a 
complex ceiling decoration (figs. 7, 8). The room's organ-
ization and structure allows us to guess its former 
function. With benches along the wall, it may well have 
served as a venue for instruction in the liberal arts. 
Indeed, with a little imagination, one can guess from 
the room's now worn and faded walls its former dignity. 
Carved in marble, amidst the mosaic floor, elementary 
Euclidean forms provide the room with a firm ground-
ing: a circle, a square, and a right-angled triangle. The 
airy constructions of Pompeian perspective painting 
adorn the walls. The ceiling loses itself in a dizzying fili-
gree of crossing lines. 

The complicated structure of the ceiling rests, how-
evec on a simple basic design consisting of a grid in 
which four, four-pointed stars represent a constituting 
element. These join to make a figure that is almost cir-
cular in shape. The coloration of the pattern evokes the 
impression of interplay between light and shadow due to 
a three-dimensional structure. Close-up photos have 
made it possible to reconstruct, step-by-step, the emer-
gence of the ceiling pattern and to identify its surpris-
ingly simple geometrical basic structure. 19 The con-
struction lines that are still barely visible across the bar-
rel-vault thus offer an insight into the techniques of the 
practical geometry employed, a technique also used for 
other ornaments. If one pursues the thorny enterprise of 
tracking the vestiges of the ancient practitioners, one 
often has to be content with such modest insights! 

An epistemic history of technology requires, in any 
case, innovative methods for the reconstruction and 
representation of ancient devices, for example computer 
simulations of their construction and functionality. 20 In 
fact, when trying to understand how such devices worked, 
literary and pictorial evidence often does not speak 
for itself and is insufficient to differentiate between fan-

17 See, also for the following discussion, CIA-

RALLO 1999b. 
18 CIARALLO 1999b, CAPALDO 1999. 
19 This reconstruction is based on joint work 

with Peter Damerow and Simone Rieger and was 
displayed as part of the Homo Faber exhibition 
in Munich (February-May 2000). 

20 For a discussion of innovative approaches 
developed in the context of the Homo Faber 
exhibition, see GM,LUZZI 1999.



Fig. 7. ceiling decoration from the House of 
the Boar Pompeii, Pompeii, V111 iii, 8 (photo by Peter 
Damerow). 

18	 JURGEN RENN 

Fig. 8. Decorative geometrical patterns from 
the ceiling of the House of the Boar.
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tasy and real functional machinery. Should the excava-
tor of the buried city of Moers look back one day at the 
records of our times only through the scholarly specta-
cles of philology and art history, he might very possibly 
recognize in the graphic art of Escher and the paintings 
of Dali evidence of the existence of technological mira-
cles in the twentieth century. Any attempt to reanimate 
them would, however, in all probability fail. This consid-
eration shows that attempts at a real or virtual recon-
struction of ancient technology do not just represent a 
play with the technical facilities of our time, and also 
that they are more than just didactic illustrations. Such 
attempts instead take up the challenge of reconstructing 
a sunken world of knowledge which is only visible today 
in the few surviving traces of its material accomplish-
ments. Whoever is scandalized at being confronted with 
reconstructions of ancient technology that click, rattle, 
and wheeze finds himself in a noble tradition but risks 
remaining excluded from deeper insights into this 
world. 

It is difficult to reconstruct the technical knowledge 
of antiquity, and even more so to learn about the people 
who bore this knowledge. Who actually was the homo 
faber who could fashion dainty pillboxes, erect magnifi-
cent temples, and who also knew how to manufacture 
water-pumps? It is, in particular, the few remaining pic-
tures—of a dutiful baker,'-' of young men trampling was-
hing in lye, 22 of a surgeon with the concentrated gaze of 
a head physician (fig. 9)—which clearly indicate how 
much has been lost and how little is known of those 
people who did not make it into history. When one 
walks, arriving from Nocera, through the streets of Pom-
peii, it still seems that one can hear their voices. In any 
case, one can read their graffiti: "Atimetus got me preg-
nant." 23 This was irreverently daubed upon a tomb. On 
the outer wall of an apartment block one finds an 
inscription, extending over two meters, which makes fun 
of a busybody who tried, all those years ago, to satisfy 
the modern demand for greater mobility of homofaber: 

You have failed eight times, but you could well fail sixteen times. You 
have been a publican, you have had a shop that sold vases; you have 
been a grocer, a baker, and a farmer; afterwards you sold small 
bronze objects and then became a second-hand dealer; now you 
make jars 

If he were now to do something described in the 
inscription as "cunnu linxeris," a figure of speech not 
commonly taught in Latin lessons, he would then, accord-
ing to the inscription, have accomplished everything.

The graffiti in Pompeii tell stories of love, friend-
ship, gladiator battles, and politics. They also preserve the 
memory of the avarice of the business people: "I hate 
the poor. Anybody who asks for something free is crazy; 
pay the price and get the goods." But concerning the life 
and work of homo faber, the inscriptions disclose little 
information, let alone about his social status, education, 
or knowledge. 

The libraries of antiquity have burned down. But 
even if more of the old books had survived the centuries, 
they would have probably left our questions about homo 
faber unanswered. Craftsmen did not commonly write 
books. Only now and then was there a reason to put tech-
nical knowledge down in written words. It was not large-
ly felt to be worthy of being documented in writing and 
did not, in any case, belong to the cultural canons of the 
elite. The transmission of technical knowledge was there-
fore a fragile process. The homo faber of antiquity thus 
remains obscure and would probably have vanished 
completely from history had it not been for the ashes of 
Vesuvius, which has preserved at least a few of his traces. 

Totally vanished? No, as little as the Romans ever 
occupied the whole of Gallia without leaving at least one 
small village undefeated! 24 But it is not just in one local-
ity that ancient cultural traditions have actually been 
continued with long-term effects across the great histori-
cal watersheds. It is precisely the knowledge of homo 
faber that actually did not completely disappear, but 
has—at least in part—been passed on over longer periods 
of time, and therefore had a fundamental'significance 
for the development of modern technical civilization. 
Since practical knowledge does not, as a rule, lie with 
one single individual, some of the classical traditions of 
craftsmanship remain with us even to this day. Whilst 
proclamations of elections, the price a prostitute char-
ged, or reports of hooligans attending gladiator fights 
reached us only coincidentally, it is the continual han-
ding-down of craftsmanship and medical or farming 
skills that has made sure that the ancient knowledge of 
medicinal herbs was not lost for almost two millennia, 
and that also allows us to find Roman steelyards on the 
present-day markets of Naples. 

Alongside the few outstanding books such as the 
works of Euclid, Archimedes, Vitruvius, or Pliny, the 
knowledge embodied in such traditions also formed the 
basis for the renewal of science and technology begun 
since the Renaissance period at the latest. In addition, 
the remains of classical architecture not only provided

21 CIARALLO AND Dc CARols 1999, fig. 113, 

p. 135. 
22 CIARALI.O AND DE CAR0I,Is 1999, fig. 120, 

p. 141. 
23 See, also for the following quotations, 

VsaoNE 1993a. 
24 GosclwwasD UDERZO 1963, p.3.



Fig. 9. 'Aeneas wounded", fresco (Museo 
Archeologico Nazionale, Naples, inv. 9009).
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the scientist-engineers of the Renaissance with aesthetic 
standards, but were, along with the traditional texts, also 
intensively studied as resources of knowledge about 
ancient craftsmanship. Rooted in antiquity, the practical 
knowledge of the homo faber of early modern times 
ultimately became the starting point and the empirical 
basis for the further development of ancient science, 
eventually giving rise, for instance, to the new mechani-
cal sciences of the Galilean era.

Beginning with the early modern period, a new 
unity of theoretical and practical knowledge emerged 
that was largely alien to classical civilization, a unity 
without which the progress of modern times would 
indeed be unthinkable. Our scientific and technological 
civilization is based on the fact that this unity has 
become the subject of a general dissemination of knowl-
edge that in principle embraces all levels of society. 
Indeed, in our civilization, the technical knowledge of
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craftsmen and engineers, on the one hand, and the cul-
tural knowledge of the elite, on the other, no longer 
belong to entirely different worlds, as was the case in 
Pompeii. For this reason too we are confident that the 
transmission of knowledge has lost its fragmentary char-
acter. The fate of homo faber and of the knowledge 
which perished in Pompeii should nevertheless serve to 
remind us that preserving this synthesis of culture and 
knowledge—not least also the social organization of this 
synthesis—may constitute a new challenge with every 
turn of history. Whether modern knowledge-based 
society, increasingly dependent on the Internet, will be 
able to find a withstanding answer to this challenge can 
only be judged by the excavators of Moers. 
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