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Nicolaus Copernicus’s programme to
purge the Ptolemaic model of the Uni-
verse of its growing burden of disfig-

uring complications was driven not least by
what we would call aesthetic considerations.
The architecture of his heliocentric system
reinstated the geometrical integrity that the
Greek astronomers had sought: “At rest... in
the middle of everything is the sun. For in
this most beautiful temple, who would place
this lamp in another or better position than
that from which it can light up the whole
thing at the same time?”

Although Copernicus’s “temple” obeyed
the principles of harmonically unified
design advocated in the Renaissance, his
conventionally diagrammatic representa-
tion of his scheme in 1543 as a flat series of
concentric circles did not avail itself of the
new spatial vision inherent in the buildings
and paintings of the Renaissance masters. It
was more than 50 years later that Johannes
Kepler, fervent Copernican and Platonist,
allied the new visual forms with the new
astronomical vision.

Among the many testimonies to Kepler’s
extraordinary powers of spatial visualiza-
tion, none is more remarkable than the great
cosmological model he illustrated in a fold-
out plate in his Mysterium Cosmographicum
of 1596. We know how the scheme came to be
envisaged. He tells how, when he was teach-
ing his “students the way Great Conjunc-
tions jump eight signs at a time”, he drew
“many triangles, or quasi triangles, in the
same circle”. 

It began to dawn on him that the
distances between the orbits of the
planets could be explained if the ratios
between successive orbits were
designed to be equivalent to the
spheres successively circumscribed
around and inscribed within the five
‘Platonic solids’ (the regular polyhedra),
nested one inside the other.

Kepler envisaged that his Platonic
machine, in its most ambitious form, would
be driven by clockwork and that its hollow
armature would be filled by alcoholic bever-
ages of a suitable kind.It was, after all, a
courtly creation, dedicated to Duke Freder-
ick of Württemberg, who literally acted as a
protector for Kepler as a Copernican
‘heretic’. The form of visualization and rep-
resentation in the model stood in direct line
of succession from the form of spatial illus-
tration invented by Leonardo da Vinci for

the treatise on the five regular polyhedra, De
Divina Proportione, originally written in
1498 by his colleague in Milan, Luca Pacioli.

For Kepler, the pervasiveness of mathe-
matical harmonics was such that they not only
explained the music of the heavens, but also
provided a model for forms of government.
Taking his cue from the French philosopher
Jean Bodin’s Six Books of the Republic (1576),
he set out broad equations between aristo-
cratic republics and the kind of proportions
expressible in numbers, and between royal
governance and the incommensurable prop-
erties of geometrical proportions. Kepler
argued that the harmony of proportion
should ideally permeate every relationship in
society from the formulation of laws to the
weighting of punishment and from the

delights of friendship to the division of inheri-
tances. Tempered proportion and apportion-
ment is the rule in all things. The aim is that
things should be on Earth as in the heavens.
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Kepler’s “Model of the Orbits of the Planets”
from Mysterium Cosmographicum, 1596 (above).

Woodcut after Leonardo da Vinci, “Truncated
Dodecahedron”, from Luca Pacioli’s De Divina
Proportione, 1509 (right).
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Kepler’s cosmos
Copernicus’s system of the Universe was revolutionary but his method of representing it on paper was anything
but. It was left to Kepler to apply Renaissance techniques of spatial visualization to make the theory come alive.
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