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Introduction: The
Magnetic Revolution

Guiding Questions

1 Who created the magnetic world of ours?

2 How did people of 1580s think of the mag-
netic earth?

3 In which sense can we call Gilbert’s book a
revolutionary one?

I g B, I}

We live in a magnetic world. My refrigerator
has magnets in its motors, thermostat®and
door lock, and decorative magnets on the
door. The monitor, disks and drives of the
computer on which I’m typing depend on
magnets. So do electric switches and valves,
every Walkman and telephone, every electric

(Dthermostat/'Bo:mastaet/ n. IR EEET 5 E




motor and loudspeaker, not to mention
CATO scanners and particle accelerators.
Over 30 grams of magnets are manufactured
every year for every person on Earth, and a
rich Westerner will own hundreds. The Earth
itself is a giant natural magnet. I can navi-
gate its surface using a magnetic compass.
Astrophysicists® have measured the field
strength of other planets and even interstel-
lar® space. As I write, the Sun is reaching
the height of the eleven-year cycle of its mag-
netic sunspots. A solar flare might distort the
Earth’s magnetic field, rendering my com-
pass unreliable and knocking out communi-
cations systems. As the twenty-first century
develops, mag-lev¥® trains travelling at 800
kph could replace polluting aeroplanes. By
then, however, radiation from mobile
phones may have fried our brains, for every
atom in the universe, including those in hu-
man tissue, is basically magnetic. As Dick
Tracy’s sidekick®, Diet Smith, said in the
1960s comics, ‘He who controls magnetism
controls the world. ° The name of the scien-
tist who created the magnetic world, whose

@CAT = computerized Axial Tomography i} E#HI5%! X 4
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name once ranked alongside those of Coper-
nicus or Galileo, was the Elizabethan doc-
tor, William Gilbert.

We don’t have to go very far back in time
to leave our magnetic universe behind. Not
much more than 150 years ago, Michael Far-
aday discovered electromagnetic induction?
and, with it, the principles of the electric
motors and dynamos® that accelerated the
Industrial Revolution. He also developed the
concepts of a magnetic field and lines of
force. It was only in 1820 that Hans-Christian
Oersted announced that the forces of mag-
netism and electricity were connected. Be-
fore that, you could only find magnets in
nautical® compasses, gentlemen’s science
kits and occasionally in the naturally occur-
ring iron ore called magnetite or lodestone®.

Going back to the eighteenth century,
magnetic and electrical apparatus were
prized components of the science kits that
Europe’s gentry bought as fashion items.
They were fascinated by the strange, even
magical, forces of attraction and repulsion
that we experience when we bring two mag-
nets together, or that make a balloon stick
on the wall using static electricity. The eigh-

@induction/in'dakfon/n. [ & ] B (FIER)
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teenth century’s scientific hero, Sir Isaac
Newton, had declared magnetism to be, like
gravity and electricity, one of the fundamen-
tal forces of God’s creation. What could be a
more edifying? leisure activity than to conj-
ure? up the divine spark? People were con-
vinced of the similarities between electrical
and magnetic phenomena. Luigi Galvani® fa-
mously ‘ galvanised’? a frog’s leg into mo-
tion by running an electric current through
the muscle’s nerve. Not long after Galvani’s
announcement of ‘ animal electricity’, Franz
Mesmer® claimed to have discovered and
bottled * animal magnetism ’. He briefly
made a good living in Paris magnetically cu-
ring gentlemen and gentlewomen sufferers
(he preferred gentlewomen) of their pain.
Newton published his masterwork, Philos-
ophiae Naturalis Principia Mathematica
[ The Mathematical Principles of Natural
Philosophy ], in London a century earlier in
1687. If we go back in London’s history an-

(Dedifying/ ' edifaiin/adj. %R
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other 100 years, the idea that the Earth itself
was a magnet had yet to be heard. Yet Lon-
don in 1587 was in the middle of its first
boom in magnet making - for nautical com-
passes. The port of London was home to
England’s expanding mercantile and naval
fleets. Elizabethan England was a fast devel-
oping nation. It was transforming from Eu-
rope’s economic and cultural backwater? in-
to a minor imperial power that could com-
pete with Spain and France. The Spanish Ar-
mada® of 1588 was expected, as was its de-
feat. England’s new strength and self-confi-
dence owed much to its sailors and their ex-
pertise. In particular, their compasses had
recently become as good as any in the world.
But if the new heroic English navigators like
Francis Drake could tell magnetic north from
south, they had no better idea than did Span-
ish experts how the compass worked. In
1587 no one had even a suspicion that the
magnetic compass worked by aligning® itself
with the magnetic force of planet Earth. That
deceptively simple theory, so familiar to us,
was almost unthinkable. But, some time in
the 1580s, the unknown Dr Gilbert began to
think the unthinkable, and to invent the mag-
netic universe.

(Dbackwater/ 'baekwoarta/n. FEiK , B8 A KR A R 5
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Gilbert blazed into the scientific world like
a comet. Before 1600, the year he published
his only book, De Magnete, or On the Lode-
stone, few people outside his London medi-
cal circle had heard of him. But De Magnete
was a sensational work that turned him into
the first modern English scientist of interna-
tional repute. Its impact was not just due to
Gilbert’s extraordinary new theory and its
applications. There was also the novel way
that he used and described ‘ experiments that
appeal plainly to the senses’ to prove it.
Then, as now, scientists were expected to
show how their work built on respected,
published conclusions. Gilbert, with a revo-
lutionary ’s lack of respect and caution, de-
clared in his preface to De Magnete that the
world was already :

[full] of books of the more stupid sort
whereby the common herd ... are led
to profess themselves philosophers,
physicians, mathematicians, and as-
trologers, the while ignoring and cont-
emning® men of learning ... why
should I submit this noble and ( as
comprising many things before un-
heard of) this new and inadmissible
philosophy to the judgement of men

(Deontemn/kon'tem/vt. 455  EHM



who have taken oath® to follow the
opinions of others, to the most sense-
less corrupters of the arts, to lettered
clouns, grammatists, sophists, spout-
ers®, and the wrong-headed rabble? ,
to be denounced, torn to tatters® and
heaped with contumely®. To you
alone, true philosophers, ingenuous
minds, who not only in books but in
things themselves look for knowledge,
have I dedicated these foundations of
magnetic science — a new style of phi-
losophizing.

This new style meant that, for an unknown
physician from Colchester whose debut® dis-
cussed an obscure, puzzling mineral in a
print run of a few hundred copies, Gilbert’s
star began to burn brightly. In Venice in
1602, Galileo was excited, and his friend
Giovanni Sagredo wrote to Gilbert of their
enthusiasm. By 1603, the German astrono-
mer Johann Kepler wished that he ‘ had
wings, that I might fly to England to talk
with Gilbert’. Kepler’s mission to Europe’s
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