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6 by The Notebooks of Leonardo Da Vinci, Vol.1, Dover Publisations

f vou were as smart as Einstein, as in
ventive as Bill Gates, as artistic as
b Picasso, as musical as Dave Matthews, as
good-looking as Brad Pitt, and as enter-
b taining as David Copperfield, wouldn't you

dream job? In Italy, at age 26, Leonardo

da Vinci was all of the above. But the Duke
R Of Florence wouldn't hire him.

It may have been because Leonardo seldom finished

a painting. He also had trouble painting what he was

 told to paint. Instead, he followed his inspiration. He

'::‘-felt that "to give orders isa gentleman's work; to carry
~ them out is the act of a servant."

b have a pretty good shot at getting your

by Katherine S. Balch
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Leonardov's interest in the natural world extended to the
plant kingdom, which he aimed to depict in his paintings
as realistically as possible.

EBEMNZAREFRONBEME THEHVEIE CHBENEREX
Frib AL E P IEERIAE K.

Leonardo's rebelliousness probably began with an unconven-
tional upbringing. Born in 1452 to unmarried parents, he was
raised by his pretty peasant mother until he was about 4. Then he
went to live in Vinci with his well-to-do father and his family. As
a bastard child, he could not attend the university or become a
doctor, professor, or notary (lawyer) like his father. So Leonardo
was educated at home instead of at a school, and developed a
dislike for society's rules.
SCIENCE+ART—ENTRANCE INTO
WORKSHOP
When he grew restless because no one could answer his many
questions, Leonardo would run to the woods and examine
glowworms, lizards, or the structure of a lily stalk. He often boxed
an animal to observe its behavior, and then drew it for future
reference. Combining science with art was the key to Leonardo's
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learning method. It may have even served as a sort of I E . “HEXHEA LS AWE,”
entrance exam into the workshop of Andrea del X HJE il A EAAME L FAEL 1 LK

Verrocchio, a successful artist in Florence. SERIT .,
The story goes that Leonardo's father gave him a 3 % 5
hunter's shield to decorate. When Leonardo finished, he KA 15 ZHIHE, SEENEZEFT

propped the shield on his easel so that light from a 23RS, PEA T 2608 BV A HE DS, B4
window would glance upon the surface. His father 7E@b B 101%, KBNELE AREMARL A
opened the door and gasped, startled by a very realistic- £ A, A 41T AT DA o] 25 fth 4 ] T, 2R
looking beast with fiery breath that seemed ready to &, % (8 5% 240} 2 B E0H K08 &1
. pounce. "The shield will serve its purpose,” the young  H.[» X R R A CEE 24,

Leonardo said matter-of-factly. The shield also con- KEBNEEF OMBATIE, %3]
vinced Leonardo's father that his son had a future in  Z{a[EIEC ZR), Q0 a] BEYE4AR 15 , 2 a0a]
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: At about age 15, Leonardo left his father's household and
- entered Verrocchio's workshop. Living in Florence,
- Leonardo now had access to scholars who could answer
his questions. In fact, Florence had become the epic_en-teg

of an explosion of knowledge known as the Renaissance.
Leonardo the apprentice plunged into work, learning
- how to mix paint, cast bronze statues, even play the lyre.

He invented perfumes to mask the stench of plague and
- taught his friends magic tricks.

Physically, he became quite the man: tall, with a
handsome, well-proportioned face. He was so strong M
that he could stop a galloping horse while he stood on the i
- ground, or bend a horseshoe with his bare hands. (Yikes!)

After a 12-hour workday, Leonardo visited the learned
men of Florence to discuss mathematics, astronomy,
botany, and anatomy. When he went to bed, he rigged up
a water-powered alarm clock to jerk his feet upward so
that he could wake up early.

At 20, Leonardo graduated from Verrocchio's work-

shop and joined the ranks of professional painters. ;

I Verrocchio asked him to add an angel next to his own in




Leonardo studied light, shadow, and perspective
, to improve his paintings.

KBWMEMART L. BEMEN. UXHRLERIT,

a painting of the Baptism of Christ. Leonardo's
angel was so sublime that Verrocchio exclaimed
that Leonardo had outpainted his own teacher!
During the next 10 years, Leonardo gained a
reputation as an innovative artist. Yet the Duke of

Florence still would not hire him.
PAGEANT LEADS TO SCIENCE
PROJECTS

Leonardo might never have acquired in-depth
knowledge of so many subjects if Ludovico Sforza,
duke of Milan, had not given him a job.
Interestingly, the duke was most impressed by
Leonardo's talents as a musician and engineer,
and asked him to devise an entertaining pageant
for a court feast. The spectacular show, including
arevolving stage and a giant, moving display of
the planets, convinced the duke to let Leonardo
delve into an array of scientific projects.
SUPER-VISION AND VIRTUAL
REALITY

Leonardo's notebooks show that he wanted to
know not only how something worked but why.
And he was lucky to have been born with a gift
usually found in great athletes: super-vision.
Leonardo was able to see and to portray images in

© by The Notebooks of Leonardo Da Vinci, Vol.1, Dover Publisations
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two special ways:

Through visual memory, he could freeze a
bird's wing movements in his mind, distinctly
remember them, and then draw them. ThlS sci-
entlﬁcally accurate visual representation of wing
movements was not duphcated agam untll the
invention of the camera.

Through visual imagination he could draw
what he did not see in front of him but what he
calculated must be there. This ability helped him
to draw (1) highly accurate maps without the aid
of satellite images, (2) the first transparent im-
age of human organs long before the CAT scan;
and (3) 360-degree cross-sectional views of
body parts, which might qualify as the first
virtual-reality images.

In addition to observation, Leonardo the sci-
entist had a pass107“or e);perlmentlng and writ-
ing down his fmdmé; He repeated his experi-
ments from all angles and recorded them in
detail. This approach \‘vas unl‘lezlrd—of at the time,

~—
and it helped him "work miracles": He unrav-
eled the laws governing plant growth and the

rules of perspective for such masterpieces as the

Last Supper, and developed techniques for cast-
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ing the largest horse statue in the world.
PAINTER AND ENGINEER

IN GREAT DEMAND

building design
from Leonardo’s
notebooks

R i T =3
A-water wheel mill

54
In 1500, the French conquered Milan, e ,P‘J

so Leonardo left to find work elsewhere. WCf
BEL

2 A&
=l (1

In Florence, he began a prolific period
of painting, working on the Mona Lisa,
the Virgin and Child with St. Anne, and
the Battle of Anghiari. He also worked

R TE e

B/ XK
for the ruthless military commander &it. I g
Cesare Borgia. Although Leonardo con- -
sidered war a beastly madness, it was
necessary "to preserve the chief gift of

Nature, which is Liberty." So he de-

vised impregnable concentric fortresses

and plans to deny the enemy water by rg ﬁ

Ll

diverting the Arno River.

“6'by'The "Notebooks of

nardo Da Vinci, Vol.1, Dover Publisations

Although other artists, most notably
Michelangelo, had been working for the pope for
years, Leonardo was not invited to Rome until age 61.
Like the duke of Florence who would never hire
Leonardo, Pope Leo X was a member of the wealthy
Medici family. When asked to prepare a peace offer-
ing for a meeting between the pope and Francis I, king
of France, Leonardo showcased the first robot. Shaped
like a lion (symbol of the Medici), the robot walked on
its own into the room and opened its breast, showing
a heart full of lilies (emblem of the French king).

Francis I invited Leonardo to work in France and
provided a grand house for Leonardo and his pupils to
live in. The king asked only that Leonardo talk with him,
for the king "believed there had never been another man
born in the world who knew as much" as Leonardo. In
this house, Leonardo died at the age of 67, leaving all his
notebooks and the mysteriously smiling Mona Lisa to a
trusted pupil. g
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agine writing down vour cleverest ideas and most

' thoyghtful:nusihgs in a diary or journal. Figuring
that sooner or later Vau would come back to them, you
close the @oveis &kl slide the book to the back of your
bookshelf, behind all the other volumes. Imagine that
years later, when clearing the shelves, you rediscover
your journal. What would you find? And how would
you feel?

Perhaps you would discover that during the time
that had passed, other people had come up with some
of your ideas. You might also find that your own
thoughts would have changed somewhat, for they were
products of your age and understanding at the earlier
time. No doubt you would be secretly proud that others
had come up with some very similar ideas well after
you had, and you also would be interested in compar-
ing your earlier thoughts with what you know now.

Leonardo da Vinci also would be pleased with
himself if he were with us today! He would not be
surprised that the concepts and observations he had so
diligently recorded were still highly regarded! He was
well aware that his ideas on geology, in particular,
were radical and even dangerous for his time. But he
would be intrigued by the differences between his
thoughts on the subject and ours; his ideas were rooted
in another age, 500 years ago.

In fact, for more than 300 of those years the
notebooks and journals into which Leonardo had poured
his thoughts were scattered and lost on a great many
bookshelves. While his notes were sidetracked from
the progression of science, many of the same geologi-
cal principles that he had recorded were independently
"rediscovered" by his unknowing successors. And
during that time, a whole new method of scientific
thinking had become generally accepted.

"Man is the model of the world," Leonardo wrote.
Immersed in a 2,000-year-old tradition that dated from
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the days of the Greek philesopher Aristotle, he believed
that both man and earth were composed of four elements:
earth, water, air, and fire. On earth, the elements have a
tendency to settle in four concentric layers, from heaviest
to lightest. But complete stability is never reached: Like
the human body after which it is modeled, the earth is
always changing. Water flowing down from mountain
peaks takes rocks to the sea.

Leonardo set out to understand the circulation of
water and the cycling of earth. He believed that "the same
cause that keeps the blood at the top of a man's head keeps
water at the summit of mountains." But what about the
mountains?

The circulation of water on earth was a problem.
Leonardo could only surmise that water must circulate
from the sea to mountaintops in underground "veins." But
he had actual evidence of the mountain-making: the
occurrence of ocean fossils high on hills and peaks far
from the sea. He rightfully postulared that these shells had
been deposited in bottom sediments of shallow seas
before being elevated in the form of mountains.

Leonardo made extensive and very thor-

ough observations of fossil shells in the Italian SUrm‘\Se

countryside in order to disprove the accepted Guess-
theories for their existence and to support his post
own ideas about the circulation of water and
earth. He meticulously recorded his findings in the note-
book known today as the Leicester Codex.

It is very apparent that Leonardo had no patience for
those who supported other explanations for the fossils.
The interweaving of the biblical flood story with an
ancient Greek belief that lifelike shapes are created in
stone according to the stars was particularly offensive!
He writes of the "stupidity and ignorance of those who
imagine that these creatures were carried by the Deluge to
such places distant from the sea," and criticizes the other
"set of ignoramuses for thinking that nature or the heav-
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ens have created them or these places through celestial
influences." Additionally, he sputters: "Such an opinion
cannot exist in brains possessed of any extensive powers of
reasoningg. ."!.

‘There was nothing wrong with Leonardo's own rea-
soning powers. Step by step, he provided data to take apart
views that conflicted with his own. How could shell shapes
grow to different sizes within rocks without cracking
them? And if there were a worldwide flood, where would
the water drain when it was all over? he asked. The
evidence did not support the concept of a universal flood.
There was no way that live corals and mollusks could
travel as far as 400 kilometers inland in 40 days and 40
nights, nor up mountainsides. He noted that many of the
bivalve shells appeared as they had in life, with the two
shells still joined.

- If, he said, "the shells had been carried by the muddy
deluge they would have been mixed up, and separated
from each other amidst the mud, and not in regular steps
and layers — as we see them now in our time."

The different strata of now high-and-dry sedimentary
rock could only have been formed from the deposits of not
one, but multiple floods, occurring over long periods of time.
Leonardo concluded that the fossils had been raised up.

The realization that the geological processes that take
place today are the same as those that occurred in the long
distant past is an extremely modern view. Scientists today
also study living organisms to learn about the conditions
under which their ancestors were deposited and fossilized.
Like Leonardo, for instance, we assume that when the two
shells of a bivalve mollusk fossil remain connected, the
animal probably died in place. When fossil shells are all
jumbled and broken, we imagine that they were once swept
together by waves on an ancient beach.

It would take more than 200 years for this type of
reasoning to become an accepted principle of geology.
With the manuscripts dismantled and scattered, future
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