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Dr. Gilbert must have been a medical man of some repute in
his day; he became president of the College of Physicians and
was one of the physicians in ordinary to Queen Eliza-
beth I. Yet he is remembered, not for his contribution to
medicine, but for his work on magnetism and electricity,
which culminated in 1600 in the appearance of his famous
De magnete (De magnete, magneticisque corporibus, et de
magno magnete tellure, physiologia nova, plurimis et argu-
mentis et experimentis demonstrata).
Many accounts of Gilbert's life and work have appeared;

most of them towards the end of the nineteenth century follow-
ing the writings and lectures of Professor Silvanus Thomp-
son, of the Institution of Electrical Engineers in 1899. Thomp-
son developed a very great interest in early works on mag-
netism and electricity, which he collected and which eventu-
ally formed his world-famous library, now in the proud possess-
ion of the Institution of Electrical Engineers. He acquired a

copy of each of the three editions of De magnete and made a

detailed study of this book and anything appertaining to Gil-
bert. Nevertheless, though he was undoubtedly a great author-
ity on Gilbert and the early writers on the loadstone, some

of his statements should be treated with caution,'-" a view
endorsed by D.H.D. Roller.4

Unfortunately very little tangible evidence of Gilbert re-

mains and it is impossible to say what kind of man he was for
there is no known reliable written description or portrait of
him. A painting in the Bodleian Library, which was undoubted-
ly authentic, was destroyed some time before 1796. Thompson
found and purchased a full-length oil painting done on a wooden
panel, which he believed to be authentic, but, judging from a

printed copy of it subsequently published, this may have
been based on the Bodleian portrait. Thompson also acquired
a 1542 copy of a book in Latin of Aristotle's works that had
belonged to Gilbert; it has one of the few examples of his
signature on the title page and marginal notes in the same

hand. There is also a letter in the Public Record Office con-

cerning a patient and signed in 1584 by him and another
physician, Lancelot Browne. Gilbert's books, globes, instru-
ments, and collection of minerals he bequeathed in his will
to the College of Physicians, but the college, like his Lon-
don home, was destroyed in the Great Fire of 1666. To make
matters worse, Colchester, where he had a house, was later
to suffer considerably from the fighting between Royalists
and Roundheads in which valuable records were destroyed.
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Title page of the first edition of De magnete.

Gilbert's Career

Gilbert's father was a man of some substance and respect
in Colchester, where he became a free burgess and its re-
corder. William, the eldest of a large family, was bom on 24
May 1544, though this date conflicts with the inscription on

a memorial tablet erected by his two brothers, which gives his
age at his death in 1603 as 63. He entered St. John's College,
Cambridge, matriculated in 1558, obtained his B.A. in 1560,
his M.A. in 1564, and M.D. in 1569, Whether or not on leav-
ing Cambridge he made the Grand Tour, travelling abroad
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for three or four years, as was customary for young men of
means, is not certain, though Thompson believed he did. At
all events he settled in London about 1573, becoming an
established and prominent physician by 1580. Hence probably
he did most of his work on magnetism and electricity between
1569 (when he qualified and left Cambridge) and 1577, when
his medical practice must have been taking up much of his
time. Gilbert finally established himself at Wingfield House
in St. Peter's Hill, which ran from Thames Street to Knight-
rider Street, hard by the College of Arms and the College of
Physicians, and almost in the shadow of St. Pauls. In 1581 he
became Censor of the College and thereafter held a succession
of important offices, eventually becoming president in 1600.
Dr. Gilbert numbered among his patients peers of the realm
and others in Court circles and this would explain how he
came to the notice of the Queen who appointed him to be one of
her physicians in 1600. Gilbert never married. He died, prob-
ably at Colchester, where he was buried in Holy Trinity
Church in 1603.

Work on Magnetism

What caused Gilbert to become so interested in magnetism
is not known, though Thompson ascribes it to the conversa-
tions he had with eminent philosophers he met during his
travels, particularly in Italy. Gilbert was certainly aware of
the views of these men, as he was familiar with the writings
on the loadstone of such famous men of antiquity as Aristotle,
Plato, and Plinius the Second, and with the works of later
writers, for they are referred to by him in his De magnete.
Though the power of the loadstone to attract pieces of iron

had been known for at least a thousand years before Gilbert's
time, it was not until about the eleventh century when the fact
that a loadstone, if free to rotate, would return always to the
same position, was noticed. This suggested its usefulness for
navigation when neither the sun nor the stars were visible, and
by the thirteenth century magnetic needles, made from touching
a piece of iron with a loadstone, were used increasingly with
the compass card which was developed at about the same
time. A practical description of the way to make a mariner's
compass using a pivoted needle is described in the famous
letter of Peter Perigrinus to his friend written in 1269. Four-
teenth-century manuscript copies of this letter which exist
and a printed version, published in Augsberg in 1558, in-
dicate that it had a wide circulation in Mediterranean and
Western European countries and as might be expected, Gil-
bert was! familiar with it. This increased use of the mariner's
compass led to observations on the deviation of the needle
from true north in different parts of the world and, later,
to the discovery of the angle of dip of the needle and how this
too varied. This was the state of knowledge up to Gilbert's
time.
The behaviour of the loadstone was surrounded by in-

supportable claims and fables that had been passed on down
the centuries. These Gilbert set out to prove or disprove,
heaping scorn on such statements as "a magnet is powerless
in the presence of a diamond" or "garlic rubbed on a magnet
destroys its powers which can be restored by rubbing it with
the blood of a he-goat."
The discovery of the deviation of the compass from pointing

true north in different parts of the globe had been explained
as being due to the influence of the stars, or of spirits, or to
the existence of loadstone mountains of great power, which
were even shown on the maps. Some writers on the other
hand maintained that the apparent effect was simply due
to inaccuracies in setting the needle when making compasses.
These arguments did not satisfy Gilbert and he proceeded to
carry out a series of experiments. He shaped pieces of load-
stone into spheres, or little earths, and plotted the behaviour
of small magnets around their surfaces, finding that in each
case they behaved in the same way as the compasses used by
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mariners. He therefore reasoned that the earth itself was a
great magnet with a pole at the north and another at the south.
Whether he carried out these experiments to confirm an

idea in his mind, or whether he evolved his theory as a re-
sult of the evidence of his experiments is arguable. What is
certain is that here was an outstanding example of clear think-
ing and reasoning and of scientific method in an age when
mysticism and the occult were familiar explanations for what
was not understood. From his little earths experiments Gil-
bert also reasoned that if sufficient observaitions of the de-
viation could be obtained from sailors, tables could be con-
structed from which the longitude of any place could be ob-
tained if the deviation at that place was measured. He likewise
hoped to be able to tell the latitude of a place by the angle
of dip of the magnetic needle, but these hopes proved
unrealizable.

It is not surprising to find that Gilbert, while considering
the way a magnet attracted iron, should give some attention
also to the fact that when rubbed amber attracted straws, chaff,
and light objects. He noted that with magnets not onlydid a north
pole attract a south pole but a south pole attracted a north
pole, while like poles repelled each other. Nevertheless, while
amber when rubbed attracted objects there was no opposite
effect. He emphasized this difference by describing the mag-
netic effect as "coition" to avoid confusion with the attrac-
tion of amber. Gilbert then carried out a series of experi-
ments on many substances and showed that while some be-
haved like amber others did not. The first he called "electrics,"
the others non-electrics. He thus introduced a new word and
a new concept of materials. To help him in his experiments
he constructed a light pivoted needle which he called a "ver-
sorium," that would turn when attracted. This was the first
electroscope. Gilbert also proved that a magnet when rubbed
did not attract. Another important discovery he made was
that the attraction of amber when rubbed could be overcome
by introducing a screen, but the effect of a magnet could not
be stopped in this way. From these observations he came to
the conclusion that there were two quite distinct effects, one
due to magnets and one to electrics. The connexion between
magnetism and electricity would not be discovered for many
years.

De Magnete
All this work is described in De magnete, a volume of 240 pages
and many diagrams, divided into six books or parts. The first
book deals with ancient and modern accounts of the loadstone,
what it is, where found, and its properties. Gilbert describes
how his "terrella" or little earth had poles similar to the earth's
poles. Towards the end of this book he discusses the alleged
medicinal powers of the loadstone, dismissing such claims
with scorn, including the use of powdered loadstone as a
poultice. Book two is by far the longest and perhaps the most
important, for in it Gilbert describes his experiments on
electricity, though, as in Book three, he continues his descrip-
tions of experiments with his terrella. Book four deals with the
deviation of the compass, while Book five deals with the dip of
the needle and its variations in different parts of the world. In
Book six Gilbert departs from his main subject to discuss the
Copernican theory, which he clearly accepted. This digression
is not surprising, for study of the compass naturally leads to
considerations of navigation, to the stars, and to astronomy.
Not all of Gilbert's theories and deductions were correct,

but his scientific approach was a model to future scientists.
He first studied what was already known, proving or dis-
proving it. Then he carried out exhaustive experiments,
carefully noting the results. He made his own apparatus in
furtherance of the experiments. This work took him many
years, perhaps 17, and the results of his labours are set forth
in an admirable textbook.
There is ample evidence that Gilbert's work described in
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De magnete soon became known to scientists, not only in Eng-
land, but in other countries as well. De magnete was first pub-
lished in London in 1600, a second edition was published in
Stettin in 1628, and a third in 1633. The first translation into
English by P. F. Mottelay appeared in 1893 in New York. This
anticipated the plans of the Gilbert Club formed in 1889.
The objects of the club were to produce and issue an English
translation of De magnete based on the edition of 1600,5 to
arrange for a tercentenary celebration in 1900 of the pub-
lication of De magnete, and to promote inquiries into Gil-
bert's life, works, and writings. The president of the Club
was Sir William Thomson (afterwards Lord Kelvin), presi-
dent of the Institution of Electrical Engineers; Lord Ray-
leigh, secretary of the Royal Society; and Jonathan Hutch-
inson, president of the Royal College of Surgeons. The coun-
cil consisted of a number of equally eminent persons.

Professor Thompson was one of three secretaries. He pro-
duced a set of notes to go with the Gilbert Club edition bearing
on some of the difficulties of meaning encountered in pre-
paring the translstion.6 In 1956 a Russian translation under
the auspices of the Academy of Sciences U.S.S.R. was pub-
lished. So, over 300 years after his death, an Elizabethan
physician is remembered and the book in which he set forth

his views on magnetism and electricity is known the world
over. Poggendorf, the great German physicist, called Gilbert
'"the Galileo of magnetism;" Dr. Priestly called him "the
father of modem electricity," and Thomas Thomson in his
history of the Royal Society refers to De magnete as one of
the finest examples of inductive philosophy that has been
presented to the world.
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Any Questions?

Hazards of Resin Manufacture

Do the modern resins used in glassfibre techniques or for
embedding electrical components have long-term toxic
effects from inhalation?

Polyester resins are formed by reacting bifunctional organic
acids and diols under heat and pressure, the process being
totally enclosed. The resin is drawn off and generally blended
with styrene or a similar vinyl monomer. The curing of the
modified polyester is initiated by the addition of an organic
peroxide catalyst. This process can be accelerated by heating
or by the use of accelerators such as cobalt naphthenate.
Fibreglass is commonly added before moulding to reinforce
the resin.
Hazards exist in the fabrication of the polymers since

styrene, cleaning solvents, the peroxides, and accelerators
have toxic properties. The commonest adverse effects are
headache and drowsiness, as well as mucosal irritation from
styrene vapour, and dermatitis with contact dermatitis com-
monly developing on exposed skin. Itching from particles of
fibreglass occurs in people who handle the fibreglass
and others who grind or saw the cured reinforced plastic.
Fibreglass is regarded as being biologically inert. Styrene
has moderate narcotic properties but its odour and strong
irritative properties provide a good warning signal against
excessive dangerous concentrations. Chronic effects on liver,
kidney, or bone marrrow have not been observed. Dimethyl-
aniline, which is sometimes used as an accelerator, is a
central nervous system depressant and may be aibsorbed
through the skin. Despite the extensive use of these resins
no long-term toxic effects from inhalation have been observed.

I Malten, K. E., and Zielhuis, R. L., Industrial Toxicology and Dermatology
in the Production and Processing of Plastics. Elsevier, Amsterdam and
London, 1964.

2 Bourne, L. B., and Milner, F. M., British Journal of Industrial Medicine,
1963, 20, 100.

Dangers of Ring Pessary in Pregnancy

If there is marked retroversion of the uterus at about 11 weeks
pregnancy I usually insert a ring pessary for a few weeks to
avoid the risk of the uterus being trapped in this position. Is
this a worthwhile procedure?

No. It is valueless and is meddlesome in the sense that
the woman is led to believe that a potential abnormality is
present when it is not. Ten per cent. of women have a congeni-
tal retroversion and a further 10% acquire a retroversion after
childibirth. The proportion of these who have symptoms
strictly attriibutable to the retroversion is very small indeed.
In the non-pregnant woman the only symptom is deep dys-
pareunia, easily confirmed by the fingers. It may be associated
with many other symptoms but is not the cause of them.
Of the 600,000 or so women who have babies in England

and Wales every year, perhaps 100,000 will have retroversion
in early pregnancy. Fewer than half a dozen of them will de-
velop acute retention. This cannot justify the insertion of a
pessary, and especially is this so when it does not antevert
the uterus. A pessary may hold a uterus in the anteverted
position after it has been manipulated from the retroverted
position, but it will certainly not act on its own to move the
uterus from the one posit-ion to the other. It is sincerely to
be hoped that the questioner will not now change his pracice
and start manipulating all these- retroverted uteri. The retro-
verted uterus in pregnancy should be left severely alone. Trhe
patient should not even be told about it and no warnings
abou-t its possible effects should be uttered. If she is one of
the very, very rare unfortunate ones who incarcerates her
uterus and gets acute retention, the problem can be dealt with
then. Pelvic neurosis and anxiety in early pregnancy are all too
frequent without adding to them. Difficulty with micturition
or inability to pass water are the signals for treatment. Do
nothing and say nothing till then.
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