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Abstract: An often overlooked figure in the history of science, Enrico Amaturo has given his
contribution both to mathematics, especially to descriptive and projective geometry, and to
urban planning. In particular, even if they were not immediately implemented, the
regeneration plans he conceived for some ancient quarters of Salerno, his native city, a
historical settlement in the south of Italy, proved to be very effective and forward thinking, as
the traces of his works and intuitions are still visible in the current lay-out of the city centre.
He has been an important figure for the Neapolitan mathematical scene, particularly in the
period known as the belle époque, holding prestigious chairs at the local university and
becoming the lecturer of courses attended by many scientists of the 20" century.
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1. Introduction

There are some figures that, for reasons that are often largely undetermined, are not
celebrated as they should be. Drawing mostly upon primary sources located in seven different
provinces of Italy, this paper analyses one of them, reconstructing the biography and the
eclectic work of a mathematician, engineer, professor and urban planner that left a permanent
mark on his native city and on the academic history of his country. At the moment this
research was conducted, there was no physical reference to him, no blue plaque or street
entitlement, neither in his home city, nor in the places he has worked in, plus even many
official accounts and documents of scientific institutions ignored relevant details such as his
date of death or his results. This versatile mind has been completely forgotten in the shadow
of the past, but, given its tangible legacy, it deserves to be rediscovered, both by the scientific
community and by the general public, especially because many people literally live and work
in the places he has contributed to shape.

Enrico Amaturo was born on 22 May 1863 in Salerno, an historical port city in the south of
Italy*. We do not have a lot of information about his family, but we know that his father
Gaetano was born in 1832 and that, between 1848 and 1849, he has been in prison for about
six months after he took part in one of the revolts against the tyrannical government of the

! Municipio di Salerno, Registri del Municipio di Salerno, act 251,(Municipio di Salerno, Salerno, 1863)
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Kingdom of the Two Sicilies®. Gaetano married Carmela Pepe and the couple had two sons,
Francesco, born in 1859° and Enrico, sometimes spelled Errico®. The exact place the second
son was born is reported in the municipality archives: it is a very narrow alleyway known as
Via dei Sartori or Strada dei Sartori, a name that could be translated as ‘Taylors’s Close’ and
that refers to its inhabitants’ main source of income during the Middle Ages”.

He lived his childhood during the first decades after the unification of the Kingdom of Italy, a
period of profound social, political and economic changes. Whilst his brother became a
physician®, Enrico Amaturo obtained a degree in mathematics at the University of Naples in
1884 and a second degree in civil engineering in 1886 from the same institution. He rapidly
decided to follow an academic career path, becoming assistant of descriptive geometry at the
School of Engineering of the University of Naples in 1885 and professor of the same subject
at the Faculty of Mathematics of the same athenaeum in 1900, acquiring also the chair of
history of mathematics ’. He was a preeminent figure in the cabinet of geometry in its many
transformations at least until 19372, He was also an associated member of the Mathematical
Club of Palermo, the oldest of such organizations in southern Europe®. He died in Naples on
25 May 1946 at the age of 83™.

2. City Planning Works

During his first years as assistant, he designed some urban plans for his native city. His debut
civil engineering effort was a plan for the requalification and the redevelopment of two
quarters in the medieval heart of Salerno city centre. The history of this ancient settlement,
located a few miles from the Amalfi coast, dates back at least to the Roman Empire, but it
was during the middle ages that it was fortified, first by the Lombards and later by the
Normans. The two areas Amaturo worked on are known as rione Fornelle and rione San
Giovanniello. In 1887, the then 24 years old scientist proposed his plans to the municipal
commission, they were accepted even if the implementation of his ideas was not immediate®*.
In fact, they were not fully applied until the early 1920s2.

The history of rione Fornelle, sometimes also called rione Formelle and located in the south-
western section of the city centre, dates back at least to the Lombard domination of the city,
one of the most important landmarks from that period is the octagonal church of Santa
Trofimena, dating at least to the 10™ century and partially modified in the following
centuries™. Amaturo noticed that the square adjacent to this building had an irregular shape

% Intendenza di Avellino, Registri delle Regie Galere di Avellino, act 302, (Intendenza di Avellino, Avellino, 1848)

3 Municipio di Salerno, Registri del Municipio di Salerno, act 32, (Municipio di Salerno, Salerno, 1859)

* Municipio di Salerno, Registri del Municipio di Salerno, act 251, (Municipio di Salerno, Salerno, 1863)

* Municipio di Salerno, Registri del Municipio di Salerno, act 251, (Municipio di Salerno, Salerno, 1863)

® Alessandro Cagli, Comparsa conclusionale aggiunta innanzi alla prima sezione della corte di appello di Bologna per i Signori Prof. Enrico e
Dott. Francesco Amaturo fu Gaetano contro Gherardo Pineschi, (1 Tit. Tribunale di Bologna, Bologna, 1922)

7 Societa ltaliana di Storia delle Matematiche, “Biografie”, online; Circolo Matematico di Palermo, Elenco degli iscritti al Circolo
Matematico di Palermo, (Circolo Matematico di Palermo, Palermo, 1907)

& Luciano Carbone, Maria Rosaria Enea, Nicla Paladino, ‘Il fondo Maria Del Re e I'insegnamento della geometria nell’Universita di Napoli
durante gli anni 20 e ’30 del novecento’, Rendiconto dell’Accademia delle Scienze Fisiche e Matematiche 31, 24-41 (2014)

® Circolo Matematico di Palermo, Elenco degli iscritti al Circolo Matematico di Palermo, (Circolo Matematico di Palermo, Palermo, 1907)

1% Societa Italiana di Storia delle Matematiche, “Biografie”, online

" Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887)

2 Societa Italiana di Storia delle Matematiche, “Biografie”, online

3 Adriano Caffaro, Francesco Coiro, Pietro Ferraioli, Salerno: guida storico-artistica (Boccia Editore, Naples, 1977), pp. 105-109
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and that the old constructions around it were too close to each other, a detail that he describes
as antiaesthetic and potentially problematic for the health level of the area and for safety
reasons*®. He designed a new square, bordering with the church of Santa Trofimena, a 1500
square meters large rectangular area, obtained cutting of some dilapidated buildings or the
parts of them that obstructed the geometry of the space he had conceived. In order to connect
the newly designed square to the rest of the city centre abiding to modern standards, he
planned the construction of four roads, having width ranging from 4 to 10 meters, to link the
rectangular space to three important and historical streets, namely Via Da Procida, Vicolo
delle Galesse and Via Fusandola, and with a central square known as Largo Campitello or,
according to the current nomenclature, Largo Campo®.

Rione San Giovanniello lies at the eastern end of the previously walled area; it takes its name
from an old church of uncertain origin. This building was once very close to Castel
Terracena, an imposing medieval manor house that has been even indicated as the royal
palace built by the Norman conquerors. Being so close to a centre of power, the church was
probably wealthy and had a prominent role in the religious life of the community, but today
only some fragments of it remain®. In the late 19" century, this area was among the poorest
in Salerno, with badly maintained and sagging old houses, mostly inhabited by farmers,
shepherds and fishermen and separated by lurid and claustrophobic alleyways as narrow as
0.70 meters. Amaturo himself reports his disbelief in witnessing the shocking conditions of
the suburb, showing deep concern for the health level, the safety and the quality of life of its
inhabitants"’.

For the requalification of this area, Amaturo proposed the dismantling of some of the already
crumbling buildings and of part of the, already out of use, church to open a pentagonal square
just some tens of meters north of the old site of Castel Terracena, creating a much needed airy
space in a densely populated suburb. To improve the communication with the quarter, he
designed five roads, having width ranging from 5 to 10 meters, to link the new square to
some important streets and squares, including Largo Dogana Nuova and especially the very
prominent Via dei Mercanti, the principal east-west thoroughfare in the whole city centre. He
also designed a road to connect rione San Giovanniello to rione Fornelle passing through
another historical area, the so-called rione Barbuti, and a passage to link the eastern area of
rione San Giovanniello to the street called Via San Benedetto after the Norman church that
represents its most recognisable feature'®. The paving for all of his roads was designed on the
model proposed by British engineer John Loudon McAdam in the 1820s™.

Between 1887 and 1889, Amaturo was also involved in the writing of projects to create new
dry land between the southern boundary of the city centre and the sea. He was one of the four
civil engineers who penned projects to expand the settlement, improve the facilities around
the harbour and contrast the erosion and the frequent swells?®®. The four plans that were

“Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887)

> Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887)

' Luigi Carella, Salerno: storia e leggenda (Scuola Arti Grafiche Orfanatrofio Umberto |, Salerno, 1969), p. 330

7 Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887), pp. 9-11

'8 Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887)

 Enrico Amaturo, Progetto di risanamento dei due rioni Fornelle e San Giovanniello in Salerno (Fratelli lovane, Salerno, 1887); Geoff
Timmins, ‘Paving the way: advances in road-building techniques in Lancashire, 1770-1870’, Journal of Transport History 26, 19-40 (2005)
 Enrico Amaturo, Progetto di un nuovo muro di riva e di un rione di risulta per la citta di Salerno (Fratelli lovane, Salerno, 1887); Maria
Russo, ‘Salerno: il porto e le metamorfosi del waterfront’, proceedings of the 8th International Symposium Monitoring of Mediterranean
Coastal Areas, Problems and Measurement Techniques 1, 299-308 (2020)
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considered by the municipality were designed by Enrico Amaturo, Filippo Giordano, Enrico
Dini and Giovanni Tagliaferri; they were carefully analysed, but no one of them completely
fitted the requirements®. However, the project that was evaluated the best among the four
was Amaturo’s, with Giordano’s in second place; so the authorities started talks with the
mathematician to modify the best of the four plans to better suit the physical and economic
constraints?.

Amaturo proposed the construction of a berm, i. e. a non-continuous line of sheltering cliffs,
to weaken the impact of the waves on the shore, a new western pier, the extension of the
eastern one, the layout of a new small suburb north of the harbour and the implementation of
a new sewage system based on the American model 2. This last detail was in fact the point
that convinced surveyor Giovanni Battista Fornari that this was the best among the four
projects as far as public hygiene was concerned® . In an updated version of the plan, later
elaborated in collaboration with Filippo Giordano, Amaturo also mapped up better road links
between the city centre and the renewed seafront and proposed the creation of buildings to
host facilities such as cafes and depots. He even suggested the extension of the villa, the
municipal gardens in the city centre, on both sides of the municipal theatre®.

He also applied his civil engineering skills to solve a problem outside of his native city and
province. In 1892, he worked on a project to supply drinkable water to Pietravairano, a
village in the province of Caserta, some 90 km north of Salerno. The peculiar topology of this
small settlement, located on a rocky crag of the 588 meters tall Monte Caievola, in a
dominant position overlooking the wide valley of the river Volturno, about 210 meters above
sea level and more than 100 meters above the valley bottom, convinced him to explore
multiple solutions. He rapidly realised that the economic conditions imposed by the
municipality made it impossible to pump the water from the valley bottom and that the
sources located at a higher altitude than the village were too scarce. Hence, he instructed a
thoughtful exploration of the mountain to find drinkable hidden groundwater. His attempt
was successful, so he took advantage of the natural course of the underground water,
devising, when necessary, pipelines to deflect it to the village centre?.

3. Contributions to Mathematics
Having been appointed as assistant in 1885, full professor of descriptive geometry in 1900
and even joint head of the cabinet of geometry in 1926, Amaturo was a central figure in the
Neapolitan scientific community. In his 52 years long career, entirely spent in the most
glorious period of the Neapolitan athenaeum, he worked alongside important colleagues of

! Giovanni Battista Fornari, Dell'ampliamento della citta di Salerno e della difesa contro I'invasione del mare (Fratelli lovane, Salerno,
1888)

z Municipio di Salerno, Relazione consiglio comunale di Salerno della giunta e commissione consiliare incaricate dello studio dei progetti di
ampliamento e bonificamento della citta (Fratelli lovane, Salerno, 1888)

% Enrico Amaturo, Progetto di un nuovo muro di riva e di un rione di risulta per la citta di Salerno (Fratelli lovane, Salerno, 1887)

* Giovanni Battista Fornari, Delllampliamento della citta di Salerno e della difesa contro I'invasione del mare (Fratelli lovane, Salerno,
1888)

» Municipio di Salerno, Relazione consiglio comunale di Salerno della giunta e commissione consiliare incaricate dello studio dei progetti di
ampliamento e bonificamento della citta (Fratelli lovane, Salerno, 1888); Enrico Amaturo, Ampliamento della citta di Salerno — successive
modifiche e chiarimenti della Domanda di Concessione presentata dall'lng. Enrico Amaturo (Fratelli lovane, Salerno, 1888); Enrico
Amaturo, Filippo Giordano, Progetto per la difesa e sistemazione della spiaggia della citta di Salerno (Fratelli lovane, Salerno, 1889)

*® Enrico Amaturo, Relazione degli studi fatti per la provvista di acqua potabile occorrente all’abitato di Pietravairano — Ristampa
(Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1905)
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his same cabinet such as Pasquale Del Pezzo (Berlin, 1859 — Naples, 1936), Alfonso Maria
Del Re (Calitri, 1859 — Vico Equense, 1921), Enrico Ascione (Portici, 1869 — Naples,
1964)and Nicola Spampinato (Aderno, 1892 — Naples, 1971) and influential mathematicians
such as Mauro Picone (Palermo, 1885 — Rome, 1977), Gabriele Torelli (Naples, 1849 —
Naples, 1931), Gustavo Sannia (Naples, 1875 — Naples, 1930) and Roberto Marcolongo
(Rome, 1862 — Rome, 1943) ’.

Despite the fact he was not an extremely prolific researcher, his interests were quite varied.
He had a considerable period of mathematical fecundity between 1903 and 1904, as the
majority of his original results were published in those years, generally on the official journal
of the then Royal Academy of Physical and Mathematical Sciences of Naples. His main
research interests were descriptive geometry and projective geometry?®, but he also obtained
some results in the field of linear elasticity theory. In particular, in 1914, he published a note
in which he proposed a new approach to model the effects, especially the deformation and the
translation, that a plane polygonal line, fixed in one of its extreme points, undergoes when
subject to a force acting in its same plane on the other extreme point®.

Born in their modern forms between the end of the 18" century and the early decades of the
following one, descriptive geometry and projective geometry became popular research topics
during the 19" century; Italy was at the time at the forefront of these disciplines and, also
thanks to the pioneering works by Luigi Cremona (Pavia, 1830 — Rome, 1903) and their
legacy, it continued to be so even in the first decades of the 20™ century®. In particular, after
the Casati law of 1859 and the following reforms of the education system in the unified
Kingdom of lItaly, especially the Coppino law of 1877, these branches of mathematics
acquired such a pivotal role south of the Alps that they did not only constitute a prominent
research field in academia, but also a compulsory subject in secondary schools®. During the
belle époque, Naples was in fact one of the most active centres for the development of
geometry in Italy and, both for his results and for his teaching, Amaturo can be regarded as a
pivotal figure in this golden age of the Neapolitan mathematical school.

One of his most remarkable publications is “Teoremi intorno ad elementi della stessa imagine
nella proiezione centrale di un sistema piano rotante intorno a un asse”. In this short and

7 Luciano Carbone, Maria Talamo, ‘Gli albori della presenza femminile nello studio della matematica presso I'Universita di Napoli nell’ltalia
unificata’, Rendiconto dell’Accademia delle Scienze Fisiche e Matematiche 77, 15-48 (2010); Luciano Carbone, Maria Rosaria Enea, Nicla
Paladino, ‘ll fondo Maria Del Re e I'insegnamento della geometria nell’Universita di Napoli durante gli anni 20 e ‘30 del novecento’,
Rendiconto dell’Accademia delle Scienze Fisiche e Matematiche 31, 24-41 (2014); Societa Italiana di Storia delle Matematiche, “Biografie”,
online

% Enrico Amaturo, Cambiamento delle costanti della proiezione cronometrica (Tipografia dell’ Accademia Reale delle Scienze Fisiche e
Matematiche, Naples, 1903); Enrico Amaturo, Trasformazione del sistema delle proiezioni assonometriche in quello delle proiezioni centrali
e viceversa (Tipografia dell’Accademia Reale delle scienze Fisiche e Matematiche, Naples, 1903); Enrico Amaturo, Cambiamento delle
costanti della proiezione assonometrica (Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1904); Enrico
Amaturo, Alcune questioni di proiezione centrale (Accademia Reale delle scienze Fisiche e Matematiche, Naples, 1904); Enrico Amaturo,
Metodi grafici per la costruzione dell’ellisse centrale e del nocciolo di una sezione poligonale qualunque (Tipografia dell’Accademia Reale
delle Scienze Fisiche e Matematiche, Naples, 1914)

* Enrico Amaturo, Determinazione grafica della deformazione e degli spostamenti che si verificano in una poligonale piana, fissata in un
suo estremo e sollecitata nell’altro da una forza nel suo piano (Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche,
Naples, 1914)

* Gino Loria, Storia della geometria descrittiva (Oepli, Milan, 1921); Roberto Scoth, Descriptive geometry, the spread of a polytechnic art,
39-55 (Springer, Heildelberg, 2019); Marta Menghini, ‘The role of projective geometry in italian education and institutions at the end of
the 19th century’, International Journal on the History of Mathematics Education, 1, 35-56 (2023)

3! Roberto Scoth, Descriptive geometry, the spread of a polytechnic art, 39-55 (Springer, Heildelberg, 2019); Luciano Carbone, Maria
Rosaria Enea, Nicla Paladino, ‘Il fondo Maria Del Re e I'insegnamento della geometria nell’Universita di Napoli durante gli anni’20 e ’30 del
novecento’, Rendiconto dell’Accademia delle Scienze Fisiche e Matematiche 31, 24-41 (2014)
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dense note, published in 1903, he presents some results about elements having the same
image in the central projection of a plane system rotating around a straight line, investigating
even the case of multiple rotations. After introducing the concept of omoiconic elements and
remarking some properties of homographies, he considers the case in which the centre or eye
of the projection is not fixed, proving that the set of omoiconic points of a plane system,
rotating around a given straight line of a given angle , is a curve of order 2n when the centre
of projection moves along a curve of order n®.

In the same year, he published a paper presenting some descriptive geometry based methods
for the construction of some specific correspondences. This publication is in fact divided into
two sections: in the first one, he illustrates some main properties of the so-called null
correspondences, whilst in the second one he applies some descriptive geometry techniques,
e.g. orthographic projection and the folding method, to obtain the actual fundamental
constructions and determinations of some notable figures®*. He also investigated the
modification of the constants of both the chronometric and the axonometric projections®* and
some notable properties of particular transformations in a 4-dimensional space®®. Moreover,
he contributed to the creation of a series of books, including transcriptions of lessons, about
different aspects of geometry and wrote some course books himself, texts that have been in
use at the University of Naples for decades, even after his death®®.

Unfortunately, the Luftwaffe bombings of Naples during the Second World War destroyed
many official documents, but it appears likely that Rosaria Giordano (Lucera, 1894 — Naples,
1967), a pioneering figure in the process towards gender equality in Italy, attended Amaturo’s
courses. In fact, he was the only professor of the Faculty of Mathematics of the Neapolitan
institution who used to teach descriptive geometry with drawings, her main future research
interest. She obtained her degree in mathematics in 1915 and, in the same year, she became
the first woman to be appointed as assistant and to have a course, namely one about
descriptive geometry graphic exercises, at the Faculty of Mathematics of the University of
Naples and the second to teach mathematics in academia in the whole of Italy, preceded only
by Pia Nalli*’.

*2 Enrico Amaturo, Teoremi intorno ad elementi della stessa imagine nella proiezione centrale di un sistema piano rotante intorno ad un
asse (Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1903)

* Enrico Amaturo, Applicazione dei metodi della geometria descrittiva alla costruzione di alcune corrispondenze nulle dello spazio
(Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1903)

* Enrico Amaturo, Trasformazione del sistema delle proiezioni assonometriche in quello delle proiezioni centrali e viceversa (Tipografia
dell’Accademia Reale delle scienze Fisiche e Matematiche, Naples, 1903); Enrico Amaturo, Cambiamento delle costanti della proiezione
cronometrica (Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1903)

* Enrico Amaturo, Sopra una particolare trasformazione dello spazio (Tipografia dell’Accademia Reale delle Scienze Fisiche e
Matematiche, Naples, 1903)

* Enrico Amaturo, Assonometria ortogonale: Testo (Tipografia dell’ Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1904);
Enrico Amaturo, Assonometria ortogonale: Tavole (Tipografia dell’Accademia Reale delle Scienze Fisiche e Matematiche, Naples, 1904);
Enrico Amaturo, Teoria della costruzione delle linee e delle superficie (Alvano, Naples, 1904); Enrico Amaturo, Assonometria ortogonale:
Testo (Alvano, Naples, 1952); Enrico Amaturo, Assonometria ortogonale: Tavole (Alvano, Naples, 1952)

¥ Giuseppina Fenaroli, Fulvia Furinghetti, Antonio Garibaldi, Anna Somaglia, Gender and mathematics: an international perspective, 144-
155 (Cassell, London, 1990); Luciano Carbone, Maria Talamo, ‘Gli albori della presenza femminile nello studio della matematica presso
I’'Universita di Napoli nell’ltalia unificata’, Rendiconto dell’Accademia delle Scienze Fisiche e Matematiche 77, 15-48 (2010)
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4. Conclusions

Enrico Amaturo has left a permanent trace, both in the mathematical scene of his region and
in the current layout of his native city. Many students have got acquainted with key concepts
of descriptive and projective geometry, especially related to graphic exercises, thanks to his
courses, books and results, many people live and work in the streets, squares and structures
he has crafted. He left some twenty mathematical publications; apart some sporadic cases,
they deal with advanced properties of transformations in 3-dimensional and 4-dimensional
spaces, with the properties of the axonometric, the chronometric and the central projections,
including the more complex case in which the eye of the projection is not fixed, and with the
application of descriptive geometry to obtain drawings and characterizations of figures, often
moving in the shared ground between projective and descriptive geometry. Even if he was
not an incredibly fecund mathematician, he can surely be numbered, both for his results and
for his teaching, among the relevant figures of the most illustrious era of the Italian school of
geometry.

Conceived in a decade in which the unified Kingdom of Italy was going through a decisive
urban and social renovation, his projects left an indelible mark in the heart of Salerno.
Despite the slight modification that occurred after the Second World War, the square he
designed in rione San Giovanniello is still there, just like the roads he drew in the city centre,
some of them with the original McAdam conformed paving. After the disastrous flooding of
the river Fusandola in 1954, some areas of the western part of Salerno city centre were
modified, but the 1500 square meters large square of the rione Fornelle has been preserved
with its original conformation. The berm he proposed to shelter the seafront was not
immediately realised, but, after successive plans, it was modelled following Amaturo’s
intuition, with only a significant alteration about its distance from the shoreline. Even after
the implementation of a number of other modern projects, the structure of the two piers of the
port still reflects the plans he designed between 1887 and 1889°%. Finally, the village of
Pietravairano still receives water from the underground supply he found and thanks to the
distribution system he devised.
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