
many of the professional categories we take for granted post-
date the Renaissance.

No one went to a college to learn to be an engineer or an
architect. Leading masters of many trades such as Filippo
Brunelleschi, builder of the dome of Florence Cathedral,
sculptor and inventor, moved fluidly across what we now
regard as disciplinary boundaries. Lorenzo Ghiberti, the
great sculptor of the Baptistery doors, listed all the intellec-
tual territories that learned artists should master: grammar,
philosophy, medicine, astrology, optics, history, anatomy,
the theory of design and arithmetic. A recipe for a Leonardo!

For his part, Leonardo defined painting as the supreme
science, since it conclusively presents—as he would have said,
‘demonstrates’—all the visual effects in the world in terms of
their underlying causes. If we ask, is this or that text on math-
ematics or geology relevant to his art, the answer cannot but
be yes. We would define Leonardo as having written far less
about art than about other things. He would have rejected the
premiss on which we would make this judgement.

Irma Richter’s selection and ordering, starting with
Leonardo’s definitions of ‘True Science’, before moving to
‘The Universe’, serves the needs of the wholeness of
Leonardo’s thought better than her father’s classifications.
Jean Paul began with a substantial group of texts from the 
so-called paragone, the comparison of the arts, and the whole
of his first volume is dedicated to texts on painting. Leonardo
stressed the foundation of all visual knowledge on certain
‘principles’, and this is how Irma’s presentation begins. 
In all, under one-third is devoted to writings on art. Of all
Leonardo’s major concerns, only engineering is conspicu-
ously underrepresented, even allowing for the fact that the
Madrid Codices were then unknown.

The broad headings under which she grouped the texts,
dealing with fields of activity rather than our classification of
professional disciplines, are notably different from her father’s.
He saw Leonardo as dealing with ‘Physical Geography’ and
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‘Astronomy’, while she signals Leonardo’s writing on
‘Microcosm and Macrocosm’. She announces ‘The Four
Powers of Nature’, whereas her father used the modern term
‘Dynamics’. Looking back at her 1952 publication, I am more
than ever impressed at the prescience of her editing, and its
independence from the late nineteenth-century conceptual
framework of her father.

Irma Richter’s compact volume of Leonardo’s writings has
provided generations of readers with their most accessible
introduction to Leonardo’s own voice and to key documents
of his career. It is good to have her selections newly edited,
with Thereza Wells’s perceptive introduction and her 
judicious updating, above all of the apparatus. As I tell my
students, if you want to know about Leonardo, read what 
he wrote, and only then turn to what others have written
about him.
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INTRODUCTION

he laboured much more by his word than in fact or deed
Vasari, Lives of the Artists

Most of what we know about Leonardo da Vinci, we know
because of his notebooks. Some 6,000 sheets of notes and
drawings survive to show us his widely varied interests includ-
ing painting, sculpture, architecture, geometry, geology,
engineering, optics, anatomy, botany, hydrodynamics, and
astronomy. It is thought that the surviving sheets represent as
little as one-fifth of what he actually produced. Leonardo’s
early biographer, Giorgio Vasari, was right: Leonardo
appears to have laboured more by his word—especially words
accompanied by sketches—than anything else. The note-
books are a valuable resource, incomparable to that of any
other artist before or since. They tell us relatively little about
Leonardo’s private life, however. If he kept a personal diary,
it has not survived. Much of the biographical information we
have about him and his family comes from contemporary
sources and other related documents. On the other hand,
what we have in his notebooks shows us how he approached
his life and work, what interested him, what obsessed him
and why. They are the key to understanding how he thought.

Little is known about Leonardo’s early life. He was born in
1452, the illegitimate son of Ser Piero di Antonio da Vinci, 
a leading notary, and Caterina, a young farmer’s daughter.
His birthplace of Vinci lies in the hills of Tuscany west 
of Florence where agriculture dominated the economy.
Leonardo would later write about exploring this countryside
as a child and his love of nature, which would become a dom-
inant feature in his later investigations, began with this early
exposure. Leonardo was probably taken to Florence by his
father following the deaths of his grandfather and stepmother
in 1564.



Italy in the mid-fifteenth century was not the united coun-
try we know today, but a collection of many states with
differing forms of government, including several northern
states each run by a signore or lord; the Papal States under 
the control of the pope; larger kingdoms, such as Naples; and
a number of important city-state republics including
Florence and Venice. The political fragmentation of Italy
meant that centres of culture grew up not only in Florence,
Venice, and Rome but also in small states governed by 
rulers with an interest in the arts, for example the Sforza of
Milan and the Gonzaga of Mantua—both of whom gave 
commissions to Leonardo.

Florence in this period was a prosperous banking and 
mercantile-based centre of around 50,000 people. It was
proud to be a republic and its citizens had a strong sense of
civic duty. Its wealth enabled an active and thriving artistic
population to cater to the prominent families of the city. 
A building boom was taking place and keen patrons were
keeping the workshops busy with demands for furniture,
sculpture, and paintings for the home and church. On an
intellectual level, in Florence and the rest of Italy, the human-
ist revival of classical Roman culture was well established and
almost every major Italian city considered itself the daughter
of Rome, using imperial or republican Rome as a model
depending on their own type of government. The works of
great thinkers such as Euclid, Aristotle, Ptolemy, and Plato
were being translated from Greek to Latin in the first half of
the fourteenth century, and were therefore accessible to a
wider audience, and a number of Byzantine and Greek schol-
ars had arrived in Italy, bringing their science and philosophy
books with them.

Two figures in Florence who had developed much of their
thinking from a classical foundation were the architect and
engineer Filippo Brunelleschi (1377–1446) and the architect,
author, mathematician, and art theorist Leon Battista Alberti
(1404–72). Brunelleschi’s design for the dome of Florence
Cathedral was a monumental engineering feat and the 
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mechanisms he devised to build the cathedral were to influ-
ence Leonardo’s own approach to mechanics. Brunelleschi
also made a fundamental contribution to painting with his
creation of linear perspective, the system of recording the
appearance of a three-dimensional form on a two-dimensional
surface. Alberti’s own contribution to perspective was to
describe its optical rules, explained as a geometry of vision.
This provided an accessible way of understanding how to
successfully render the illusion of a three-dimensional space
on a two-dimensional surface. He wrote a theoretical and
practical guidebook for artists, De Pictura (On Painting, 1435)
as well as De Re Aedificatoria (On Building, 1452, pub. 1485),
ten books on architecture developed from the Ten Books of
Architecture by Vitruvius (first century bc), the ancient
Roman architect and engineer.

Two artists who represented the evolution in art include
Giotto (1267–1337) and Masaccio (1401–28). Leonardo
would later praise them for their roles in the development of
painting and commended them both for taking Nature as
their ultimate teacher. Leonardo described Giotto’s origins in
the countryside, much like his own rural upbringing, and
how it guided and influenced his work (see p. 213f.). Both
Giotto and Masaccio paved the way for creating the illusion of
space in painting, culminating in Masaccio’s Trinity with the
Virgin, St John and Donors (c.1426–7) in the church of Santa
Maria Novella in Florence. According to Leonardo, Masaccio
was successful because he ‘showed with perfect works how
those who take for their guide anything other than nature—
mistress of the masters—exhaust themselves in vain’ (C.A.
387r).1 Nature was the true teacher, and understanding this
was key to understanding Nature herself. This idea is funda-
mental in Leonardo’s development as an artist and thinker
and is many times repeated throughout his notebooks.

These artistic and theoretical developments were very much
a part of the fabric of Florence when Leonardo arrived in the
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late 1460s. In many ways he could not have chosen a more
appropriate place to receive a foundation in what influenced
and interested fifteenth-century thinkers and artistic produ-
cers. The progression towards naturalism in painting was taken
up by Italian Renaissance writers on art as mirroring that of the
great classical painters. Indeed, it was considered high praise to
refer to an artist as the new Apelles, after the ancient Greek artist
(fourth century bc), and Leonardo himself would become
known as the ‘Apelles of Florence’. When Alberti wrote his trea-
tise on painting, he echoed the ancients in emphasizing the
importance of the human form in nature. He also underlined the
importance of studying the structure and function of the human
figure as a way of understanding and depicting it.

When Leonardo became apprenticed in the successful
workshop of the artist Andrea del Verrocchio (c.1435–88) in
around 1473 it was a bustling and wide-ranging business,
producing paintings, sculpture, metalwork, chests, armour,
and theatrical costumes, machinery, and sets. Considering
Leonardo’s own wide-ranging curiosity, the workshop must
have been an ideal place for his young mind to absorb the
work surrounding him. Verrocchio’s most important engin-
eering achievement was to create and install, in 1471, the
‘golden’ orb on top of the lantern of the dome of Florence
Cathedral. The technical aspects of the project would have
been complex and were recalled by Leonardo in a note he
wrote some forty years later.

As an apprentice, Leonardo would have been given a foun-
dation in the skills of an artist. He would have been taught
how to mix pigments and practise drawing from models, as
well as taking part in the preparation of bronze sculpture 
and machinery for theatrical sets. He was also exposed to 
the practical and engineering aspects of completing larger
projects.

By the time Leonardo was nearly 30, in 1481, the city of
Florence and Verrocchio’s studio had given him a foundation
based on practical design, and the creation of art as a rational
activity. As the earliest surviving notebooks produced by
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Leonardo are from his early days in Milan, we can only look
at paintings and drawings to see how much he took from the
current artistic approaches in Florence. His first completed
independent painting, the Annunciation (Florence, Uffizi),
displays clear stylistic influences from Verrocchio’s studio,
and already shows a gifted artist with a talent for expressing
movement and dynamism in his work. There is an energy in
the curls of hair he paints, which Leonardo compared to
moving swirls of water. Nature is already a guiding force for
him. He also displays a fundamental understanding of the
classical theoretical influences developed by Brunelleschi and
Alberti, with a complex perspectival scheme founded on their
teachings.

Between the end of 1481 and the beginning of 1483
Leonardo took this knowledge and approach to nature with
him to Milan to work for the court of Ludovico Sforza, the
ruler of Milan. In a now famous letter to Ludovico, a sort of
job application, Leonardo promoted his talents in this order:
military engineer foremost, then architect, water engineer,
sculptor, and painter. Given the unstable political climate of
the time, with Milan allied to Naples and Ferrara and the
Pope approaching a war with Venice, it is understandable
that Leonardo emphasized his military skills. It was also a
sign of the militaristic emphasis in that city, which was more
of a feudal city-state than the republic of Florence. A court
appointment was in many ways an ideal position for
Leonardo because it took away the pressure of depending
upon commissioned work as would be necessary for an inde-
pendent artist. Crucially, this gave him time to explore all of
his interests while earning a steady salary.

Milan possessed wealth of a different kind to Florence. 
It was the centre of an economic power which exported 
armaments, wool and silk, and agricultural produce. It was
far bigger than Florence with an impressive scale best 
symbolized by the magnificent Gothic cathedral which was
being built. It had not absorbed the influences of the classical
style to the extent of Florence, but it was aware of them.
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Although the court of Milan had its fair share of scholars,
poets, and philosophers who were familiar with the current
trends, it was the artist-engineers such as Bramante and
Francesco di Giorgio who stood out most prominently in the
court. We are not sure exactly how quickly Leonardo was
absorbed into the Milanese culture, but by the 1490s he was
regarded as a valuable fixture of the court, who could dis-
course in a wide range of subjects, sing and play the lute
superbly, provide fables and witty comments for any occa-
sion, and design spectacular sets for theatrical and musical
performances.

It was during his stay in Milan when he was in his thirties
and forties that he would begin his notebooks in earnest and
mature and develop into a powerful thinker, bringing
together Florence’s more Neoplatonic philosophy with a
Milanese Aristotelian approach and adding his own belief
systems surrounding his approach to man and nature. His
intellectual development during this time was prodigious and
seems to have exploded into an understanding of the under-
lying unity of nature through his development as a natural
philosopher.

It is possible to trace his intellectual and practical develop-
ments in Milan through his notebooks, which began around
1485 with the drawings and notes in MS B (1485–8). This
and other early notebooks are filled with architectural draw-
ings, practical and fantastical military designs, and hydraulic
studies in keeping with his work for the Sforza court. They
also include memos, scribbles and sketches, chemical recipes,
and studies for perpetual motion machines. The list gives an
idea of the varied nature of the content of the notebooks.
Sometimes repetitive in content, they include extracts from
other books, personal notes, and varied calculations. Most of
the notes are accompanied by drawings, diagrams, and visual
observations. Words often serve to explain the images and
images often illustrate an idea, demonstration, or experiment.
One can imagine Leonardo, with a pocket book tied to his
belt, jotting down a thought or sketching an interesting face
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in the street, or in his studio drawing diagrams and writing
down conversations with himself.

Leonardo was not fluent in Latin, a considerable disadvan-
tage, as most of the philosophical and scientific texts were
written in Latin. Whereas all men of letters and science were
conversant in the language, Leonardo struggled with even a
basic knowledge. The notebooks from Milan show that he
was trying to teach himself so that he could read the texts first
hand. He defended his inability to read original texts by
attacking men of letters for relying on the writings of others
rather than thinking for themselves. Leonardo cited experi-
ence which ‘has been the mistress of whoever has written
well’ as his source (p. 4; C.A. 327v). He went further, saying
that ‘all sciences are vain and full of errors that are not born
of Experience, mother of all certainty . . . true sciences are the
result of Experience which has passed through our senses,
thus silencing the tongues of litigants’ (p. 7; Urb. 19r). This
was more than a convenient excuse for Leonardo. Relying on
first-hand knowledge has its base in Aristotle and was an
approach Leonardo deeply believed in. It was experience,
‘the true mistress’ (p. 3 f.), which would reveal how the world
operated. It was experience that brought wisdom. Without it,
there was no foundation. Although the Aristotelian idea of
relying on nature was certainly known and understood in the
Renaissance, Leonardo’s development of the idea and dogged
adherence was his own. It begins to explain why we have
thousands of sheets of notes and images investigating and
reinvestigating the world around him.

Leonardo’s belief in experience was fundamental. However,
his notebooks reveal that he was also researching the classical
texts for the principles of nature—its laws—which could
provide him with the criteria for investigating experience.
His notebooks also include a number of book lists, the most
complete of which is from the Codex Madrid II. Of some 116
listed works, around a third are concerned with natural phil-
osophy. Texts of particular interest to him are in the areas of
anatomy ( Johannes de Ketham’s Fasciculus di Medicinae),
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geometry (Euclid’s Elements), optics (John Pecham’s Prospettiva
Commnis), natural laws (Albertus Magnus’ Opus Philosophie
Naturalis), and the mapping of the heavens and earth
(Ptolemy’s Cosmography).

Throughout the notebooks there are studies from anatomy
to mechanics which follow the method of creating an experi-
ment or demonstration to prove a point. He applied the same
belief to the arts, citing Nature, as always, as the guide: ‘The
painter’s work will have little merit if he takes for his guide
other pictures, but if he will learn from natural things he will
bear good fruit . . . those who take for their guide anything
other than Nature—mistress of the masters—exhaust them-
selves in vain’ (C.A. 387r). Leonardo did not, however, take
this to an extreme. He did indeed believe in learning from
others and advised students of painting to learn in the follow-
ing way: ‘The youth should first learn perspective, then the
proportions of objects, then he may copy from some good
master, to accustom himself to fine forms. Then from nature,
to confirm by practice the rules he has learned’ (Ash. II, 17v).

An approach based on experience was the foundation of
Leonardo’s scientific studies. This can be seen, for example,
in his studies of light and shade from his period in Milan
(especially C. and Ash. II, the earliest notes on the subject). Light
and shade were of extreme importance to Leonardo as they
illuminated and gave description to the world around us and
he devoted a great deal of time to studying them. Although
artists in Italy were also studying these effects, Leonardo took
them to a different level, devising formulas and rules for the
effects of light and shade on surfaces and reapplying them to
painting in a method known as chiaroscuro in order to
acquire tonal qualities which would shape the entire structure
of the composition. The application in his painting of methods
based on a scientific approach to his studies had by now become
a standard procedure for Leonardo. This can be seen in his
painting of the Virgin of the Rocks (Paris, Louvre), painted for
the Milanese Confraternity of the Immaculate Conception
for their altarpiece in the church of San Francesco Grande.
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One of the most striking elements of the Virgin of the Rocks is
its powerful use of light and shade. Here, the modelling
achieved in the faces of the figures was based on detailed
analyses of how rays of light ‘percussed’, or struck, the sur-
face of the face. A further direct application of Leonardo’s
scientific studies to painting occurs with the subtle, yet accur-
ate way in which he depicts the effects of atmospheric per-
spective, that is, the loss of colour of an object to bluer tones
the further away it is (what he called ‘perspective of colour’),
as well as the blurring of its outlines (‘perspective of disap-
pearance’). This can be seen in the Virgin of the Rocks and
was magnificently applied later in the Mona Lisa (c.1503–16,
Paris, Louvre).

Leonardo believed that an intense study of nature was
what brought knowledge to the world. It was through our
most important of the senses, the eye, that the world came
into our brain, where it was interpreted and stored in the
‘sensus communis’ for the understanding of the soul. The
soul’s primary role was to understand the workings of nature,
not to concentrate on Neoplatonic thoughts of abstract specu-
lation. Truth was not to be found in investigating the soul,
but understanding the world.

While in Milan Leonardo was able to actively apply his
interest in architecture. His notebooks include numerous
architectural studies including projects for the cathedral, and
he was a friend of Bramante, who had arrived in Milan in the
1470s. In architecture, the greatest influences on Leonardo
(and on Renaissance architects in general) were Vitruvius,
Brunelleschi, and Alberti. Through them, Leonardo fol-
lowed the approach that geometry and proportion were key in
creating a structure and that their proportion should reflect
the human body. As with his other interests, Leonardo took
his studies of proportion to a new level. Dozens of sheets in
his notebooks are dedicated to dividing and subdividing the
human body, down to the last finger joint. He dissects the
human figure scientifically in order to recreate it artistically:
‘The distance between the chin and the nose and that between
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the eyebrows and the beginning of the hair is equal to the
height of the ear and is a third of the face’ (p. 141). His 
drawing known as the Vitruvian Man shows the proportional
relationships of the human body within the geometry of a
circle and square (p. 140).

The studies of proportion and geometry reached another
level through a search to find relationships between propor-
tions, echoes of the tiniest proportion in the largest scale.
This linking of things is a fundamental aspect of Leonardo’s
belief in the relationship of the microcosm, the ‘lesser world’,
in this case man, to the macrocosm, the ‘greater world’.
Leonardo drew parallels between the ‘body of man’ and the
‘body of the earth’, likening the veins which carry blood
through the body to the rivers which carry water through the
earth, and the rock formations of the earth to the bones in the
body. This approach united man with nature and created a
symmetry that resonated throughout the natural world.

Leonardo was not only interested in the human body for
its proportions. In Milan he began his anatomical studies
which would come to reach an unprecedented level in the
field of medical investigation. The earliest dated drawings to
survive are a sequence of studies of the skull, as he explored
the idea and location of the soul, and other anatomical
sketches from 1489. On the same sheet he refers to a book
entitled On the Human Figure. Other early studies include the
eye, possibly because sight was considered by Leonardo to be
the most important of our senses. And he was to devote con-
siderable time to the study of optics. Other artists, especially
Pollaiuolo and Verrocchio, had considered the study of
anatomy important in accurately painting the human form.
But this interest was essentially superficial. Leonardo’s initial
investigations, probably begun as early as his time in
Florence (visible in the emphatic muscles in his painting 
of St Jerome (Vatican, Vatican Museum), would come to
reach a profound level as we shall see later. In Milan he real-
ized he wanted to know what made the human body work,
how it was designed, and why it was designed in that way. 
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He proposed to write 120 books on the subject. These, however,
were never completed.

The application of his anatomical knowledge to painting
can be seen in Leonardo’s portrait of Cecilia Gallerani (The
Lady with the Ermine, Cracow, Czartoryski Museum), painted
around 1490. Cecilia was at that time the mistress of
Ludovico Sforza. The ermine is a pun on her name (Galee in
Greek) and symbolizes her purity since the ermine would
supposedly prefer to die rather than soil its white coat. Not
only is the striking modelling brilliantly present, but the
hand, with its bony structure clearly apparent beneath 
the skin, demonstrates a comprehensive knowledge of the
anatomy. The portrait is impressive in another respect. The
sitter appears to be distracted by something outside the pic-
ture plane. The emotional charge this brings to the painting
is wholly new for portraiture as Leonardo leaves us to wonder
what is the focus of Cecilia’s interest.

Around 1493, Ludovico Sforza or possibly the Dominican
monks at the church and monastery of Santa Maria delle
Grazie commissioned Leonardo to paint the Last Supper, a
mural in the refectory adjoining the church. Much of the
original work has disappeared, but what is not lost is the
sophisticated spatial relationship between the refectory and
the painted space, which appears to be a continuation of the
room we are standing in. Although depicting the Last Supper
was not uncommon, Leonardo infused the scene with a com-
plex interworking of emotions in the Apostles which moves
around the central anchor, the eye of the emotional storm, the
figure of Christ. Alberti had described and placed great
importance on the historia, the storytelling role of painting, in
this case a biblical subject, and the role of facial and bodily
expression in the narrative. In the Last Supper Leonardo uses
every gesture, movement, and facial expression to tell us the
story. He emphasizes the importance of this in the notes for
his proposed treatise on painting: ‘Painted figures must be
done in such a way that the spectators are able with ease to
recognize through their attitudes the thoughts of their minds
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[il concetto dell’anima]’ (C.A. 383r), and ‘that figure is most
praiseworthy which by its actions best expresses the passion
of the soul’ (Ash. II, 29v). The intensity of the scene is such
that we do not realize the impossibility of being able to seat
all these figures at the table.

Leonardo’s debt to Alberti’s theoretical treatise on paint-
ing can be recognized in his own notes and studies for a pro-
posed treatise on the subject. Leonardo wrote notes
throughout his life on the subject and one can find scattered
in the notebooks sections and lists with subject headings for a
treatise. However, these were never compiled into any order,
perhaps because Leonardo included such an extensive range
of subjects to be mastered by the artist that it became an
unworkable task. For example, it is clear why he indicated
that perspective should be included in such a treatise but less
obvious why he also included the system for the branching of
trees.

One of the most fruitful collaborations of Leonardo’s
career took place during his time in Milan with the math-
ematician Fra Luca Pacioli, who arrived in the city in 1496.
Their meeting became a catalyst for a flourishing of
Leonardo’s interest and development in mathematics. Pacioli’s
empirical approach was combined with a Platonic reverence
for the mystery of mathematical order. This approach
matched perfectly with Leonardo’s own understanding of the
underlying order of all things. Their collaboration encour-
aged Leonardo to investigate far more fundamental studies
into the mathematical order that had been a silent basis for so
much of his previous art and science. Pacioli praised
Leonardo’s work on motion, weights, and forces and referred
to a book that Leonardo had written ‘on painting and human
motions’. Leonardo illustrated Pacioli’s De Divina Proportione,
which was originally produced and presented to Galeazzo
Sanseverino in 1498 (the illustrated treatise was printed in
1509). The treatise describes the geometry of the five regular
or ‘Platonic’ solids and the divine proportion of their con-
struction. These five solids are divine in their construction
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because they are the only ones that are made up from identi-
cal faces and that are symmetrical around their vertices.
Leonardo’s ability to render these complex structures in solid
and skeletal form is a testament to his grasp of complex 
spatial structures. Leonardo’s fascination with the abstract
nature of mathematics continued to develop and is especially
apparent in manuscripts I, M, and the Codex Atlanticus.

Although Leonardo listed sculpture before painting in his
job application to Ludovico, we know very little about his
work in this medium. In his notes on the Paragone, a compar-
ison of the arts in which painting reigned supreme in the
visual arts, he spoke disparagingly of sculpture as a messy and
dusty enterprise. Debate of this kind was popular in the
courts and we know that Leonardo took part in one such
debate in February of 1498. Leonardo’s notes on the subject
are some of the most comprehensive and sophisticated of any
of the topics he wrote about. Sometimes repetitive, they can
appear to be practice sessions for public debate and would no
doubt have been both engrossing and entertaining. No less
entertaining and equally creative were the tales and fables
Leonardo wrote. They display a deep and fertile imagin-
ation—what he termed fantasia. We know from his book lists
that he owned chivalric romances, imaginative poetry, and
collections of tales, fables, and jests. Fantasia was also
required for the painter. To succeed, the painter needed to
establish a union between the intelletto, rational understand-
ing, and fantasia, imaginative composition. Only through this
combination could an artist remake nature.

We do not know how long Leonardo would have stayed in
Milan had the French king Louis XII not invaded. The city
was taken over in 1499 and Leonardo left with Pacioli. By
March he was in Venice to act as a military adviser to the
Venetian Republic which was under threat from a Turkish
invasion. Leonardo’s analysis resulted in a proposal to use the
River Isonzo as a defence barrier. Numerous sheets were
devoted to the study of water and its movement. He was fas-
cinated by its force and the way it behaved, its currents and
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its destructive potential. He drew parallels between the
nature of water and air and he compared curls of hair with
vortices of water which was all part of the underlying unity of
nature. Leonardo’s work with water would continue at a later
date.

When Leonardo returned to Florence by April of 1500 he
was 48 years old. He appears to have been housed in the church
complex of Santissima Annunziata as a guest of the Servite
brothers. He consulted on architectural damage that had
taken place on the church of San Salvatore dell’Osservanza
(San Francesco al Monte) above Florence and on the con-
struction of a campanile for the church of San Miniato. This
ad hoc kind of work was an opportunity for Leonardo to earn
some money, and he continued to be employed in this way.

Leonardo’s reputation by now was substantial. He oversaw
his own busy studio with an array of assistants and pupils.
His working method, as ad hoc as his work, is illuminated in
a letter from Fra Pietro da Novellara, the head of the
Carmelites in Florence, to Isabella d’Este, the great patron of
the arts in Mantua with whom Leonardo had stayed some
months before. Isabella had asked Fra Pietro to chase
Leonardo to make a painting for her and Fra Pietro’s letters
to Isabella give us a revealing look into Leonardo in his
studio. He reported to Isabella on 3 April 1501 giving a
detailed explanation of Leonardo’s activities including a
description of a cartoon Leonardo was doing of the Virgin
and Child with St Anne and a lamb, which he describes in
great detail, noting the symbolic imagery of the lamb. He
notes that Leonardo ‘is hard at work on geometry and has no
time for the brush’. He also mentions that ‘the life that
Leonardo leads is haphazard and extremely unpredictable, so
that he only seems to live from day to day’. Although
Leonardo had an established workshop with pupils, it was
not apparently being run in a businesslike manner. In another
letter written on 14 April Fra Pietro again mentions
Leonardo’s distractions with ‘mathematical experiments’ and
reports that Leonardo was working on a little picture for 
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‘one Florimond Robertet, a favourite of the King of France’.
Fra Pietro goes on to describe the Robertet painting:

The little picture he is doing is of a Madonna seated as if she were
about to spin yarn. The Child has placed his foot on the basket of
yarns and has grasped the yarnwinder and gazes attentively at the
four spokes that are in the form of a cross. As if desirous of the
cross he smiles and holds it firm, and is unwilling to yield it to his
Mother who seems to want to take it away from him.

This is a description of the Madonna of the Yarnwinder which
exists today in two versions (in the collection of the Duke of
Buccleuch, Scotland and in another private collection). In his
letter Fra Pietro notes the symbolism but also recognizes a
new form of emotional dynamism being developed by
Leonardo. In other words, Leonardo was taking the devo-
tional subject and giving it an emotional narrative. This kind
of narrative in devotional paintings was wholly new, and soon
to be taken up by Raphael and Michelangelo. Emotion as a
fundamental element of narrative painting was something
Leonardo wrote about in his notes for the proposed treatise
on painting: ‘That which is included in narrative paintings
ought to move those who behold and admire them in the
same way as the protagonist of the narrative is moved’ (Urb.
61v). The Madonna of the Yarnwinder stands in the middle of
this revolution in narrative painting and is perhaps one
reason why it was copied so often (there are at least thirty sur-
viving versions).

As early as May the following year (1502) Leonardo was
occupied in a wholly different way. He entered the service of
Cesare Borgia, the head of the papal armies, as ‘architect and
general engineer’. Cesare’s ambition was to extend the control
of his father, the Borgia pope Alexander VI, throughout the
Marches and Romagna. Leonardo was continually on the road
travelling to Urbino, Cesena, Pesaro, and Rimini as a result.
He studied and consulted on military architecture, field
defence, and cartography, drawing maps of Tuscany, Umbria,
and the Marches, as well as a bird’s-eye-view map of Imola.
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Leonardo was back in Florence by March 1503 and by July
he was involved in an ambitious and tactical project of the
Florentines to divert the River Arno around their enemy Pisa
in order to choke them of their vital access. Looking at the
quickly drawn yet fluid maps Leonardo produced, one is
reminded of his description of rivers as veins which nourish
the earth. The project was never fulfilled and one can imagine
Leonardo was not surprised that the great force of the river
was not to be diverted. He was fascinated with the potential
of nature’s forces and would later (c.1515) devote a number of
drawings and notes to the cataclysmic possibilities of nature
unleashed in a series known as the deluge drawings.

As early as 1506 he was engaged in a deep investigation of
the nature of water for the notebook known as the Leicester
Codex. Leonardo had planned a treatise on water, which, as
with his other proposed treatises, was never completed. In
the notebook he outlines a series of titles to encompass water
in all its aspects (see pp. 18‒19). It is typically Leonardesque
in the way he attempts to cover everything. Although it was
never finished, it is possible to see that he intended to tackle
the subject beginning with hydrodynamics then progressing
to the geographical study of the earth’s water system and
finally addressing questions of military and civil hydraulic
engineering. It is an example of some of the most sustained
discussions on a subject produced by Leonardo.

As with his other notes for treatises, the Leicester Codex
was written for Leonardo’s own reference. It is more detailed
than a notebook of free notations, but less complete than 
a publishable volume. It provides us with a good example 
of Leonardo’s writing style. Sometimes it is fragmented,
sometimes fluent, and at other times rapid or abrupt.
Abbreviations are common, as are spelling errors. Leonardo
realizes that further work is needed on some areas and so he
writes notes to himself on where to expand: ‘Here I shall 
continue and discuss a little the location of waters, although
it seems somewhat out of order, and then put them in order
in their places when drawing up the work’ (Leic. 25v).
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Following the Renaissance Platonic format of a dialogue,
Leonardo applies it to technical and scientific subjects. On
one side is Leonardo, the scientist who bases his knowledge
on experience and on the other side is what Leonardo calls
the ‘adversary’, whose beliefs are based on book learning and
authoritative texts of the day. Leonardo takes pleasure in
gaining debating points through demonstrations of the facts
of nature.

One of the challenges Leonardo set himself was the possi-
bility of man achieving flight. This would be the greatest
engineering achievement of all. Leonardo spent a great deal
of time studying the flight of birds and the possibility of man
flying, or as he eventually realized, gliding. In the early 1490s,
when he was still in Milan, his notebooks show he was work-
ing on a flying machine, which he drew suspended from his
studio ceiling and noted a plan to test the machine secretly.
He returned to this ambition in Florence when he began the
notes now known as the Codex on the Flight of Birds (Turin,
Biblioteca Reale). This notebook is his most sustained analy-
sis of the dynamics of bird flight. In understanding the mech-
anisms and dynamics of flight Leonardo turned to a study of
the workings of the human body in an example of compara-
tive anatomy. This study confirmed to him some essential
analogies between man and bird in the mechanisms of the
bones, tendons, and muscles. Amongst the sketches of soar-
ing birds, there is a reference to the testing of a flying
machine at Mount Ceceri (named after the soaring birds
found in the area) above Fiesole. He predicted that the suc-
cess of his experiment would fill the ‘universe with awe’ and
bring ‘eternal glory’ to the man who created it. We do not
know if the test was ever carried out, as no notes survive that
refer to it, successful or not.

Leonardo’s interest in human anatomy was intense. His
earlier approaches had been strongly influenced by Mondino
de’ Luzzi (c.1270–c.1326), Galen, the ancient Greek medical writer,
and Avicenna, the great Arab philosopher and physician.
These were the standard influences during the Renaissance.
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Leonardo had continued his investigations and in the winter
of 1508 he was in Florence where he dissected the corpse of a
100-year-old man (the ‘centenarian’) in the hospital of Santa
Maria Nuova. Leonardo wrote a touching description of the
old man lying in his hospital bed and gently dying. He then
could not help but find out the ‘cause of so sweet a death’ and
carried out a dissection of the body. The reason, he discov-
ered, was ‘from the lack of blood for the artery that nourishes
the heart and the other parts below it, which I found very dry,
thin and withered’ (W. 19027v). This appears to be the first
description of arteriosclerosis.

Although Leonardo would come to realize that Galen was
fundamentally wrong in many of his anatomical depictions,
he did share Galen’s awe of nature’s design, ‘the wonderful
skill of the creator’ (On the Function of Parts, 14. 2. 295) and
belief that ‘Nature does nothing in vain . . . the artifice of
nature is worked out in every part’ (Anatomical Procedures, 2. 2).
This idea that everything in nature had a purpose was the
underlying basis for Leonardo’s anatomical investigations. 
It was the structure of the anatomy that would reveal how 
it worked. Leonardo would take his work in anatomy to its
highest level with his later studies of the heart in Rome
(c.1513–14). These studies are a wonderful example of Leonardo’s
ability to take his most developed knowledge of another sub-
ject, in this case hydrodynamics, and apply it to his study of
blood flow in the heart. Leonardo had studied the cause and
behaviour of vortices of water forming in rivers. Looking at
the shape of the heart, he worked out that vortices of blood
occurred when passing through the valve as the heart
pumped, and these vortices in turn caused the valve to shut
before the next flow of blood occurred.

The rapid development of Leonardo’s anatomical studies
is most likely to have been caused by his meeting with the
brilliant young anatomist Marcantonio della Torre at the
University of Pavia around 1510. Little is known of their col-
laboration and Marcantonio died the following year, but it is
evident that his influence on Leonardo provided a catalyst for
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a coherence of vision in Leonardo’s work. The drawings which
survive, now at Windsor, reveal a carefully laid out technique
of descriptive visual beauty. The clarity of the drawings is
staggering when one takes into account the relatively primi-
tive and messy conditions of dissecting a corpse. It was
during this time that Leonardo devised the first exploded 
diagrams to show, for example, the complex layering and
structure of the muscles of the arm and neck.

Leonardo’s departure from Milan at the end of 1511 was
caused by the collapse of the French occupation of the city,
and his next known residence was in Rome at the end of 1513.
Giovanni de’ Medici had been elected Pope Leo X. His
brother, Giuliano de’ Medici, head of the papal forces, estab-
lished Leonardo and his household in the Belvedere wing 
of the Vatican and became his patron. Leonardo travelled
around the region carrying out tasks for Giuliano and the
Pope, including studies of a harbour and plans for draining
the Pontine marshes. He was working on his anatomical stud-
ies and continued with his notes for his treatise on painting.
It was also a time when he carried out studies of convex and
concave mirrors. Leonardo was deeply absorbed by the study
of light as it affected all things and how we see them. The stud-
ies of rays of light from concave mirrors were part of a series of
experiments with optics, lenses, and the camera obscura. The
use of burning mirrors would have had a great practical use, of
course, in heating things and Leonardo specifically mentions
their use for dye factories where water could be boiled by this
method. Notes from this period show he was working on cre-
ating a process for manufacturing parabolic mirrors.

While living in Rome Leonardo appears to have had 
with him a portrait of Lisa Gherardini, or Mona Lisa (Paris,
Louvre), the wife of Francesco del Giocondo, a prominent
Florentine. Although the painting was begun in around
1503/4, Leonardo appears to have kept it with him, never
giving it to his patron. It seems that he grew attached to it,
and continued to work on it for some years, until about 1516.
The painting is a stunning example of the culmination of
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Leonardo’s artistic, philosophical, and intellectual develop-
ment. The visual sfumato effect of blurred edges and ambigu-
ous forms is also apparent in a more abstract way. Here,
Leonardo has created a sort of primeval world in his land-
scape that has the same force of life as his sitter. The micro-
cosm and macrocosm are interwoven and the unity of man
with nature is completed.

It is not known exactly when an agreement was made, but
in 1516 the 64-year-old Leonardo travelled to France to
become the paintre du Roy to Francis I. He was granted a
home at the chateau of Cloux near to the royal court at
Amboise and enjoyed a privileged life as a highly admired
addition to it. He continued to create entertaining displays
for the court and devised a complex scheme of canals for a
project for the great palace at Romorantin on the banks of 
the Saudre. In October 1517 he was visited by the Cardinal 
of Aragon, whose secretary, Antonio de Beatis, wrote about
the visit (pp. 356–7). There is a sense of great respect for the
old man, whose health by this time was deteriorating. On 
2 May 1519, Leonardo died peacefully.

It seems clear from his notebooks that Leonardo was
attempting to outline an underlying science for all things. He
sought its rules by finding the shared principles behind the
varied phenomena of nature he investigated. However, he
could not stop at the principles. He had a need to go beyond
this to find all the variations he observed based on a multitude
of effects. All details and variations in nature needed to be
fully described, and understood. Only when every possible
cause and effect had been studied could one come to a true
understanding of how nature worked.

A task like this, which required a comprehensive under-
standing of all things, was ultimately doomed. There was
really no way Leonardo could have succeeded and it seems he
understood this. Throughout his writings one sees variations
on a recurring note: ‘Tell me if anything was ever done?’ as if
in the middle of one of his investigations he was aware that he
could question a thing indefinitely. That he was unable to
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cease in his quest, the thousands of sheets that make up his
notebooks testify. They are witness to an unerring commit-
ment to knowledge, and no other body of writing equals their
range in exploring man and the world around him.

The heavens often rain down the richest gifts on human beings,
naturally, but sometimes with lavish abundance bestow upon a
single individual beauty, grace and ability, so that, whatever he
does, every action is so divine that he distances all other men, and
clearly displays how his genius is the gift of God and not an
acquirement of human art. Men saw this in Leonardo da Vinci.

Vasari, Lives of the Artists
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NOTE ON THE TEXT

Irma Richter’s selection from the writings of Leonardo
was first published in 1952. The selection is based on the
translations of Leonardo’s writings into English carried out
by her father, Jean Paul Richter, and published in two vol-
umes as The Literary Works of Leonardo da Vinci in 1883.
J. P. Richter’s work was the first comprehensive translation of
Leonardo into English and was monumental in its scale and
contribution to Leonardo scholarship. Some five thousand
manuscript sheets written backwards from right to left
(because Leonardo was left-handed) were reviewed. The
translations were arranged by subject matter, creating an
organized format from which to approach the thousands of
disparate sheets. Irma Richter’s selection was also helped in
part by Edward MacCurdy’s translations of The Notebooks of
Leonardo da Vinci, published in 1938.

The present edition maintains this selection in its entirety.
It provides an invaluable cross-section of Leonardo’s life and
work and serves as both a solid introduction to Leonardo and
a useful reference for the scholar. As the selection was made
before the discovery of the Madrid Codices in 1967, those
sheets are not represented. Richter’s selection from Leonardo’s
engineering notes was representative of what was known at
the time, but the Madrid studies of the ‘elements of machines’
would undoubtedly have affected the present anthology had
they been available. The commentary, references, notes, and
index have all been updated, and the rest of the editorial
material is new.

The manuscripts and codices from which the selection is
taken are to be found in a handful of collections in Europe
and the USA. Sources for each of the entries are to be found
in the References to Manuscripts and Sources section at the
back of the book, keyed by superscript number at the end of
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each passage in the text. An asterisk in the text refers to an
editorial note in the Explanatory Notes (pp. 365–70).

Leonardo’s surviving drawings and manuscripts exist in
various shapes and sizes and can be classified into six types:
separate sheets, especially drawings for works of art, that
have never been part of a bound volume; separate sheets 
that have later been inserted in bound volumes and either left
in the volumes or removed and mounted separately (such as
the Windsor drawings); notebooks or volumes bound by
Leonardo that have survived more or less in original form;
notebooks or volumes bound by Leonardo that have been
rebound collectively, either in his lifetime or subsequently
(such as the Forster Codices); pages from notebooks or vol-
umes bound by Leonardo that have since been dismembered
and mounted separately (such as the Leicester Codex); 
pages from notebooks or volumes bound by Leonardo that
have been subsequently rebound in collections of miscellan-
eous sheets (such as the Codex Atlanticus and the Codex
Arundel).

Leonardo’s intention to order his notes was never realized.
The present organization groups together disparate notes on
the same subject. The first three chapters deal with science
and nature. In the fourth chapter are Leonardo’s notes for a
treatise on painting. The fifth chapter contains some of his
literary writings—tales and fables—and the sixth chapter
gives reflections on life. The final chapter is devoted to refer-
ences to Leonardo’s personal affairs and work which are
arranged chronologically to create a biographical timeline.

The selection is thematic rather than chronological so that
Leonardo’s interests, to which he would return again and
again over the years, are given a coherence and sense of 
development. However, this system of organization tends to
cloak Leonardo’s intellectual development and approach,
especially his lateral way of thinking. The Introduction
attempts to fill this gap by outlining his development as a
thinker within the context of his life and the world in which
he lived.
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