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the letters of a word to become an anagram has to
result in a word that can be read and, whatever else
ceiiinosssttuv might be, a word it isn’t. Not only is
Hooke’s Law obvious, but it is also wrong — a spring
extends in proportion to the applied force only within
strict and undefined limits. A small coiled spring may
increase its length from 3 to 6 inches if you double the
mass hanging on the end from two ounces to four, but
it won’t become a mile long if you hang a ton on the
end. Well, it might if you conduct the experiment over
a deep mine shaft and with a uniquely ductile metal,
but this would not be because of Hooke’s Law.
Freshwater, where Hooke was born on July 18,
1635, is a village on the Isle of Wight, an island nestling offshore from England’s south coast. Those coming to Britain from America by sea always cruise along
the length of the Isle of Wight before reaching
Southampton. Hooke’s father John was the local curate at All Saints Church, where the baby Robert was
christened the day following his birth. The island at
the time was a busy and productive place, exporting
minerals to the mainland and grain to Europe. Young
Robert spent much time studying the tides and direction of movement of the sea. He recorded how observers on dry land could direct small fishing boats to the
places where shoals of fish might lie by looking at the
color of the ocean. Alum Bay lies nearby; we visited it
regularly on vacation when I was a child, and I was
fascinated by the multi-colored sand layers. The young
Hooke had also spent time there, watching as alum
was mined and sent off for use as a mordant in the
dying of textiles. He studied fossils as a boy and once
disassembled a clock, then built a working version
out of hardwood.
Hooke’s father died in 1648, and young Robert was
soon in London at the prestigious Westminster School
under the personal tutelage of the head teacher Dr.
Richard Busby. Latin, Greek, Hebrew and the biblical
language Aramaic were high on the curriculum, and
Hooke became able to translate Greek and Latin with
ease. He was also taught from William Oughtred’s Key
to Mathematics (1631), the book that introduced the x
sign for multiplication (or magnification, as we would
say in microscopy; it is “times” not “ex”). Busby and
Hooke remained lifelong friends; indeed some people
thought they were actually related.
In 1653, Hooke transferred from London to Oxford and enrolled at Christ Church college, where
Busby had formerly been a teaching fellow. Hooke excelled at instrument making and studied under Dr.
Thomas Willis, after whom the blood vessels at the
base of the brain which we call the Circle of Willis
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were named. Within a year Hooke became an assistant to Dr. John Wilkins of Wadham College, Oxford,
joining a circle of young enthusiasts, including Christopher Wren, the architect of St Paul’s Cathedral. The
two became close and enduring friends; in
Micrographia, Hooke wrote of Wilkins: “He is indeed a
man born for the good of mankind … in the sweetness
of whose behavior, in the calmness of his mind, in the
unbounded goodness of his heart.” Wilkins recommended the young Hooke to Robert Boyle, remembered for Boyle’s Law: P1V1 = P2V2 (pressure exerted by
a gas is inversely proportional to its volume). Boyle
was also the man who bequeathed to us the presentday definition of an element.
ROYAL SOCIETY LECTURES
The Royal Society was established in London in
1660, and one of the Society’s luminaries, Sir Robert
Moray, proposed that an official curator should be
appointed to demonstrate experiments regularly for
the membership. On Nov. 12, 1661, Hooke was installed in that office at the age of 29. Three years later
he was granted £50 per year, and on Jan. 11, 1665,
Hooke was appointed curator for life with an additional annual payment of £30. It is impossible to make
direct currency comparisons, but in today’s terms, this
meant that he earned as much as a physician, say, or
an accountant, even if not as much money as a leading
lawyer.
Some of Hooke’s lectures involved practical demonstrations, including experiments with pendulums
of different lengths, of capillary action of liquids in
fine tubes, and on the effects of gravity. His lectures
were sometimes poorly attended — one record cites
an audience of only three people — though Hooke also
gave popular demonstrations. One was the vivisection of a dog in which he showed that the lungs could
be artificially inflated with bellows, work that resonates in today’s medical practice. He made important
inventions, including a device that could cut the finest toothed gear wheels for a pocket watch and instruments to monitor the movement of heavenly bodies across the sky.
In 1663, Hooke was formally solicited by the Royal
Society to offer microscopical demonstrations for the
members each weekend. On April 8, 1663, he presented
what I identify as a specimen of Funaria hygrometrica,
the wall-screw moss, and a week later he showed fine
sections of cork. On April 22, he demonstrated “leeches
in vinegar” and blue mold, a week later he turned his
attention to crystals in flint and the eyes of a spider;
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on May 6 he demonstrated gnats of the genus Culex;
later that month he exhibited the point of a needle, an
ant, and the pores in petrified wood. Then, on July 6,
1663, Hooke was instructed to compile all the resulting drawings into a handsome volume that could be
presented to King Charles II.
Hooke took to the microscope as a teenager today
is drawn to a 3-D printer — not because it was novel,
but because it was fashionable. Magnifying is a much
older fascination than we imagine. Hooke has frequently been thought of as the person who invented
the microscope, but this instrument was popular decades before. In 1629, when Hooke was only three,
Constantijn Huygens in the Netherlands was shown
the view through a microscope by Cornelius Drebbel
and wrote: “Material objects that till now were classified among atoms since they far elude all human
eyesight, present themselves so clearly to the observer
… that they cry out that they perceive marvelous objects with their eyes. For in fact this concerns a new
theater of nature, another world.”
The earliest book devoted to microscopical images
was Apiarium e Melissographia, published in 1625 by
Federico Cesi and Francesco Stelluti. The work was
originally going to be a chapter for a larger encyclopedia, but only this section appeared in print. The compound eye of a bee and other microscopical studies
mark this out as a landmark. Another book about microscopic revelation was proposed to the Flemish artist Jacob de Gheyn II in 1628. He was encouraged to
write and illustrate a book of microscopic engravings
but died before he could start it. De Gheyn’s lifelike
studies of the house fly Musca, of Rana the common
frog and Mus the house mouse, show his diligence as
an observer. Another earlier work than Hooke’s could
have been published by Christopher Wren, who was
making microscopical studies in 1655 and whose
drawings could surely have made a book.
From July 1663, Hooke found himself consumed
with writing text and preparing illustrations for his
great work on the microscope, Micrographia. Since the
idea of such a work had been already circulating for
decades, he knew he was onto a winner. The plates
were being engraved throughout 1664, and the typeset pages of text were ready by the end of that year for
senior members of the Royal Society to read.
When the book was eventually published in September 1665, it became an immediate best-seller.
Samuel Pepys said in his celebrated diary: “This is the
most ingenious book that ever I read in my life.” Pepys
stayed up till the early hours reading it. Pepys often
stayed up enjoying himself until the early hours,

Hooke’s discovery of cells in cork is well known, but he had described living cells even earlier without realizing it. This study of the
moss Funaria, which Hooke had presented to the Royal Society on
April 8, 1663, portrays living cells for the first time in history.

though not often with a book (more often with the
company of a courtesan). Hooke’s vivid descriptions
of this exciting new world fit well with the stunningly
vivid illustrations. There are also hidden gems within
the book that my studies have revealed.
First is his crucial description of making a singlelens microscope which I set out in Single Lens: Story of
the Simple Microscope (1985). This had long remained a
mystery. A French scholar published a cryptic account
in the Journal des Voyages de Monsieur [Balthasar] de
Monconys (1666), which reported that a portion of pure
glass is attached to “the tip of a small rod of red iron ...
during the melting of the lamp, the rod of iron is turned
and it is perfectly smoothed around it.” Similar reports confused the melting of a bead with the grinding of a lens; all the standard accounts conclude that
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eral of these upon the end of a stick with a little
sealing Wax, so as the threads stand upwards,
and then on a Whetstone first grind off a good
part of them, and afterwards on a smooth Metal
plate, with a little Tripoly, rub them till they
come to be very smooth; if one of these be fixt
with a little soft Wax against a small needle hole,
prick’d through a Thin Plate of Brass, Lead, Pewter, or any other Metal, and an Object, plac’d
very near, be look’d as through it, it will both
magnifie and make some Objects more distinct…”

Hooke’s compound microscope was adorned with tooled leather
and was a handsome conversation piece — but his famous
observations could not have been made with this instrument.

these microscopical observations were made with
melted beads of glass. It doesn’t work. In a 1971 article, “Recreating the Pioneer Microscopist’s View” for
New Scientist (Vol. 51, pp 324–325), I published the view
we obtained using bead lenses. Yes, you could observe
cells, but the resolution is inferior and the real lesson
was that bead lenses cannot give us the image quality
that the pioneers clearly attained.
The crucial passage of text that I identified lies
within the preface to Micrographia — the pages are
not numbered, so this section is not easy to cite.
Many of Hooke’s most far-reaching discussions, like
those on the senses and reasoning, lie within the preface yet important sections have been ignored by earlier scholars and here is one example. For the first
time, Hooke described precisely how to make a highpower lens:
“You take a very clear piece of a broken Venice
glass, and in a Lamp draw it out into very fine
hairs or threads, then holding the ends of these
threads in the flame, till they melt and run into
a small Globul, or drop, which will hang at the
end of the thread; and if further you stick sev-
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This is such a crucial characterization. Hooke tells
us precisely how single, small lenses were made at
that time. These were not beads of glass at all, but
plano-convex ground lenses. Such magnifiers had been
popular for decades, as we have seen, but this is the
best description we have of the precise production
process. It also shows that these single lenses began
life as tadpole-shaped glass pendants and, once the
tail had been ground away and polished, the result
was a plano-convex lens. Further grinding would make
a bi-convex lens, the type later used by Leeuwenhoek.
It never was a spherical bead, though so many sources
blindly repeat that it was. Indeed, the Museum
Boerhaave’s catalogue of their Leeuwenhoek exhibition was entitled “Beads of Glass.” The trouble with
standard texts is that they copy information from each
other, not from reality.
LIVING CELLS DEBUT
My second revelation was the real date of Hooke’s
discovery of the living cell. As we have seen, Hooke
demonstrated cork sections to the Royal Society on
April 13, 1665, and this is when the standard texts
claim that cells were first observed. In this section,
Hooke explains that his interest was sparked by the
lightness of cork and its resilience when compressed.
Under his microscope he could see that these properties arose from the cellular nature of the tissue. He
saw that the tissue’s small, square box-like structures
looked similar to the tiny cells inhabited by monks in
a monastery. This is where the biological term “cell”
originated.
However, I was surprised to discover that Hooke
had already demonstrated living cells to the Royal
Society without knowing it. When he had given his
presentation the previous week, on April 8 1663, he
had shown moss, complete with living cells. His exquisite illustration showed the living cells within the
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moss leaflets with pinpoint accuracy. This was the
moment that science was first presented with the cellular nature of life, even though that fact has been repeatedly overlooked. My account was published in
the article “Delving into Hooke’s Research: Lacunae in
Quills and Cell-Walls in Cork,” Microscopy (Vol. 36, pp
301–328, 1989).
The third revelation was my unearthing a single
surviving original drawing for the engravings in
Micrographia — a study of frozen urine. It lay among the
documents preserved at the Royal Society until their
president, Sir Andrew Huxley, suggested I look further into Hooke’s papers. The Society’s librarian,
Norman Robinson, located the relevant files, and after
several days’ perusal I came across a single, folded
drawing — an example of Hooke’s original artwork for
Micrographia. “The figure to be drawn on ye side of ye
paper concerning ye figures of frozen urine,” says the
instruction, “by Mr. Hook (sic).” Hooke drew his figures with precision, and I do not doubt that all the
engravings in Micrographia were his own work. It is
clearly true that others, notably Christopher Wren,
had been making microscopical observations a decade
earlier, and they would certainly have drawn their
results; therefore, many suggestions have been made
that it was Wren (for example) who drew the flea, not
Hooke. This is unsustainable; there would certainly be
a record had Hooke used artwork provided by anyone
else. The early Royal Society was tight on precedence,
and arguments over intellectual property were rife.
In addition to the specimens, Hooke’s magnum opus
also features an engraving of his microscope, and
many people have assumed that he made it himself —
he was, after all, an excellent instrument-maker. But
it was not made by Hooke. His great microscopes were
produced for him by a London instrument maker,
Christopher Cock, whom Hooke advised at length. The
design consisted of a sturdy metal pillar supporting a
cardboard body tube that was elaborately covered
with gold-embossed leather and was equipped with
lens mounts turned from lignum vitae hardwood. Illumination was by lamp, and Hooke shows a simple oil
lamp with a glass sphere acting as the condenser lens.
There are many such microscopes in exhibits, including the Billings Microscope Collection at the National
Museum of Health and Medicine in Silver Spring MD,
the Whipple Museum in Cambridge and the Royal
Microscopical Society in Oxford.
We featured Hooke’s microscope in a documentary
“Elémentaire, mon Cher Einstein” made for French television in March 1982. The oil lamp was lit, the instrument was set up, and the viewer could see exactly how

In 1980, Sir Andrew Huxley, then president of the Royal Society,
encouraged the author to research Hooke’s archives, and this
single surviving drawing from Micrographia eventually emerged. It
shows ice crystals in frozen urine and bears Hooke’s annotations
and the printer’s handwritten instructions.

it looked when Hooke used it. However, the production team could not strike an image through it, and
so the appearance of a specimen under Hooke’s microscope wasn’t discussed. In any event, the program was
centered on my discovery of the Leeuwenhoek specimens (The Microscope, 59:1, pp 11–19, 2011), and Hooke
played only a small part in the program.
MICROGRAPHIA ON TV
The perfect opportunity to feature Micrographia occurred five years ago for the 350th anniversary of the
Royal Society’s founding. (The first Critical Focus article was devoted to this topic; see The Microscope, 58:1,
pp 35–40, 2010.) Three television documentaries featured the book. One was a BBC program called “The
Story of Science,” which included an object lesson in
how not to handle such a valuable volume. Their pre-
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A) Hooke’s study of a gnat larva (demonstrated on May 6, 1663) clearly reveals a crucial
paradox: None of the fine detail he so vividly portrays can be resolved using his compound microscope. B) Viewed through an early compound microscope, a gnat larva is
visible in dramatic color. It is fascinating as a live study, but none of the fine details in
Hooke’s engraving can be seen in this image. C) A single plano-convex lens, as described
in the preface to Micrographia, allows a selective study of the specimen to reveal fine
structural details. Clearly, this is how Hooke completed his drawings.

senter, Michael Mosely, casually waved the leatherbound treasure about as though it were a seaside souvenir, cracking it open and flicking out the folded engravings with his thumb like a cab driver consulting
a map. Richard Dawkins did a better job when he presented “Genius of Britain” for Channel 4 TV, and this
time the producers set up the microscope to show it in
use — as we had done in the 1982 program — but they
didn’t set up the oil lamp, opting instead for a cheap
LED flashlight. Dawkins betrayed a rare lack of technique by fishing out his flea specimen from the jar
with the tip of his crooked finger, instead of using forceps. The program compared Hooke’s flea engraving
with the view through the original microscope, which
proved to be as blurred and indistinct as you might
expect. The same approach was used by the BBC in
“The Age of Revolution” presented by David
Dimbleby, who reverentially turned the pages of
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Micrographia with cotton gloves and, like Dawkins,
marveled at the picture of the flea. He too wheeled out
Hooke’s microscope, and the BBC filmed what you
could see through it — a foggy flea, with as much detail as you’d see watching an old TV through a scarf.
“What Hooke saw,” said Dawkins in his documentary, “must have taken his breath away. A revelation from an unknown world. It must have been a
wonderful experience for Hooke, and people like him,
to look down a compound microscope for the first
time, and it opened up a whole new world of the very
small.” Dimbleby gasped on his own program: “Oh
my goodness, it shows the flea in very fine detail. You
can see the hairy legs and little spikes, and the amber
color, and the gleam of light on it. Hooke would’ve
spent hours and hours looking at these specimens.
What he wanted to do was record in great detail what
he was seeing.”
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Left: Early compound microscopes produced a chromatic and indistinct image of the head of a flea. Hooke’s startlingly detailed engraving
could not have been obtained using such an instrument. Right: A single lens magnifying 200X and produced for the author by E.S. Reid of
Cambridge, is used here to resolve the fine hairs on the leg of a flea. These are the details that Hooke included in his studies.

Left: There is a three-dimensional realism in Hooke’s famed study of the flea Pulex corporis, the parasite of humans so familiar in the 17th
century. The entire folded plate is almost two feet long. Right: When FEI Company needed a flea for their movie “Mysteries of the Unseen
World,” they chose the cat flea Ctenocephalides felis. The fine detail is comparable to that demonstrated by Hooke in 1663.

None of this description is true — it is imagination. Only the largest “hairy legs” can be made out
and none of the fine detail portrayed in Hooke’s magnificent engravings can be seen with this microscope.
Hans Christian Andersen would have smiled at this,
for it is reminiscent of “The Emperor’s New Clothes.”
Rather than stating what could be seen, these presenters were faithfully echoing what their producer
wanted them to see. Nobody would admit the obvious — the detail in the Micrographia far surpasses any-

thing you could observe with Hooke’s microscope.
This is a curious paradox that eluded scientists for
centuries. Those hairs on the flea’s leg, the bristles
adorning the gnat larva, that exquisite compound eye
of a fly, the iridescent cells comprising the leaflet of
moss and the tiny claws of a head-louse … the surprising truth is that none of this can be observed with
Hooke’s famous microscope. There is no deepening
mystery here. It is not that philosophers have puzzled
over the fact, for the truth is that nobody has realized
29

Scheme 32 of Micrographia is devoted to a full-page study of
Lasius niger, the black garden ant. Menacing and alert, it stands
out from the sheet with vivid realism, exemplifying the fascination of
Hooke’s book.

that Hooke’s drawings are unfeasible. The indistinct
images that featured in the documentaries are precisely
what one expects and that would have been the point
to make in the books and television programs. When
it came to observing the details of microscopical life,
the compound microscope of the 17th century was not
up to the task, even though modern science has not
grasped the fact (see “Living Images from the Birth of
Microscopy,” Microscopy Today, 22:04, pp 2–5, 2014).
SECRET OF SUCCESS
In science, it is not the unanswered questions that
are the spur, but those yet unasked. Nobody had
raised the question of how Hooke made his crucial,
fine-detailed observations. It was my work with the
single-lens microscopes that was to provide the solution. Images that are far better than those generated
by beads, and greatly superior to those of the early
compound microscopes, are provided by tiny lenses
ground from glass and polished. The answer lay in
Hooke’s use of home-made single lenses of high power.
He certainly used his desktop compound microscope
to examine the overall appearance of specimens (and
also to impress his visitors), but for fine observation
he relied on a single-lens microscope of much higher
power and greater resolution. His resorting to both
instruments gave him the finished result; yet only the
single lens could reveal the tiny details that are featured so prominently in his meticulous drawings. The
little lenses whose production he painstakingly described were the secret of his success, and the corus-
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cating clarity of Hooke’s illustrations helped make
Micrographia into a collector’s item of increasing value.
In 1994, a copy was sold by Christie’s of New York for
$6,900, and by 2008 they auctioned a copy for $52,500,
more than a sevenfold increase in less than 25 years.
When we review Hooke’s pictures we can only
marvel at their quality. His graphic use of highlights
and shadows gives many of them the impression of a
scanning electron micrograph. And his employment
of a single-lens microscope for all the detailed observations gave him a level of resolution with a light
microscope that has not been greatly improved upon
today. Single lenses can resolve surprisingly fine detail; my research has shown that the original
Leeuwenhoek microscope preserved at Utrecht University Museum can allow the observer to discern
details finer than 1 μm (British Medical Journal, Vol.
285:6357 pp 1822–4, 1982), which compares favorably
with many present-day instruments.
This presents us with an astonishing reality, for
the comparable images that we obtain with today’s
microscopes are not much improved on Hooke’s results 350 years ago. Although Pulex, the flea, is blurred
and indistinct when viewed through an early compound microscope, a single-lens instrument can reveal the minutest surface hairs. Hooke’s startlingly
lifelike engraving is testimony to the power of his single
lenses, and the reality is most vividly unveiled when
we set it alongside a present-day image, made with
the most sophisticated electron microscopes in the
world. In 2014, the FEI Company co-sponsored a television film “Mysteries of the Unseen World” for the
National Geographic channel Nat Geo World, and they
prominently featured a flea in the form of a false-color
image from a scanning electron micrograph. It is a
flawless, state-of-the-art image from a cutting-edge
microscopical laboratory. FEI are world leaders, and
you would expect no less.
On Plate XXIV of Micrographia, Hooke had published a superb engraving of Pulex corporis, our own
personal flea, and we can guess that he had no difficulty in finding a supply. Human fleas were not so
readily available for the FEI team, so they resorted to
studying the cat flea Ctenocephalides felis, which can also
parasitize domestic dogs. This species cannot exist on
a human host (a fact for which we can all be grateful).
FEI’s images are spectacular, yet they show no more
detail than Hooke’s engraving made precisely 350
years earlier. This is counter-intuitive: Surely today’s
research laboratories produce results that are infinitely better than those of an untutored investigator
one-third of a millennium in the past? It is certainly
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true that you can crank up the magnification of the
FEI microscope until you are observing the minutest
of structural details, but — at the magnification we
select to study an entire flea — the resolution is comparable to what Hooke obtained with his pin-head
lenses in 1663.
Look at Hooke’s engraved study of the pismire, or
ant, on Plate XXX of Micrographia. It stands ready to
scurry from the page like a tarantula high on drugs.
Hooke’s head-louse Pediculus unfolds majestically on a
plate almost 2 feet long, poised as if to bite a child; he
has the silverfish Lepisma the size of a silver fish and
poppy seeds as big as eggs. A human hair is shown
measuring 2 inches across, there is a needle point looking like an ice cream cone, a period on a printed page
the size of a pie, spiders as big as crabs and a fly’s eye
like a plate. No wonder everyone was talking about
Hooke.
THE INNOVATIVE HOOKE
Among the other drawings were studies of fossiliferous rocks, which Hooke correctly interpreted.
Hooke wrote that fossils formed when living organisms “came to be buried under the earth, and there,
after a long time’s residence … [were] turned into a
kind of clay or petrified and turned into a kind of
stone.” He also recorded his experiments with capillary tubes, barometers and hygrometers, and wrote
his view that light rays consisted of “very short
vibrative motion transverse to straight lines of propagation through a homogeneous medium.” His fascination with light led him to study telescopes, as well
as microscopes. Hooke built his own Gregorian reflecting telescope and used it to discover new stars
and observe the rotation of Jupiter and Mars. In
Micrographia, he was the first to publish graphic portrayals of the moon’s surface in close-up. Drawings of
the moon had been first made by Thomas Harriot in
1609, and then by Galileo, Michael Langreen and
Antonius Rheita; but Hooke was the first to illustrate
a small, detailed portion of the lunar surface. His final
engraving in the book, plate XXVIII, shows the crater
Hipparchus as viewed through a 30-foot refracting
telescope. Ever the experimenter, Hooke then dropped
round bullets into soft clay to confirm that the lunar
craters might have formed by asteroids impacting
the surface.
September 1666 was the date of the Great Fire of
London which destroyed the ancient city. About
80,000 people lived within that single square mile,
which originated as the Roman settlement of

The fungus sporangia that Hooke studied (figure 1, top) disclosed
no spores, even though stages of deshiscence are included. He
may have used his compound microscope, with its low resolution,
for this study. The teliospores (figure 2, bottom) are smaller, and
shown in detail; these may have been studied with a single lens.

Londinium. The King appointed Wren and Hooke to
come up with a plan for a new city. Wren designed 50
new churches, including the majestic St. Paul’s Cathedral, and was knighted as Sir Christopher Wren for
his services to the state. Hooke worked with him, and
together they constructed a monument near Pudding
Lane, 202 feet from where the fire had started. And so
it stands 202 feet tall, a fluted Doric column carved
from white Portland stone and crowned with a gilded
urn to symbolize the flames. The top is reached by a
narrow spiral staircase of 311 steps around a central
shaft. Wren and Hooke designed it, not just as a monument to the fire, but also as a scientific instrument.
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Top: Hooke included the vinegar
eel Turbatrix aceti in his studies.
This 1.8 mm nematode is
discernible with the naked eye, but
Hooke gives a good impression of
its microscopical appearance.
Bottom: Under a present-day light
microscope at 50X, using brightfield
illumination, we can substantiate
Hooke’s observational accuracy.

The shaft became a zenith telescope, and the steps (two
for each foot in height) served as platforms for measuring barometric pressure. Hooke found the opportunity to experiment even in a work of monumental
sculpture.
One of the greatest anomalies in Micrographia lies,
not in its contents but in what Hooke omits. Hooke
did little justice to microscopic life in the book. He did
include studies of fungal fruiting bodies, which can
be seen with the naked eye, though here they are enlarged. In 2004, Dr. Howard Gest of Bloomington, IN
wrote a paper on the dawn of microscopy for the
Royal Society. Guest had a remarkable career. He
worked on the Manhattan Project that gave birth to
the atomic bomb and went on to become an authority on microbial physiology and the history of microbiology; he died aged 90 in 2012. In his paper, he
raved about Hooke as the co-discoverer, with
Leeuwenhoek, of microorganisms (see Notes and Records
of the Royal Society of London, 58:2, pp 187–201, 2004),
and he cites figure XII of Micrographia where Hooke
included his study of mold. The sporangia are shown
clearly, some open, others closed, but there are no
spores. My view is that Hooke used only his compound microscope for these studies, which would
resolve the spore cases well enough but may not have
been able to resolve the spores. The mold itself looks
to me like Rhizopus, which produces hyphae rigid with
chitin and is a cousin of the bread mold Mucor. Hooke
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wrote about the fungal “seed heads” he observed and
noted: “What these heads contain’d I could not perceive.” Hooke described these as “Microscopical
Mushroms” so he correctly diagnosed them as fungi,
but then he speculated at great length how they could
arise without spores or seeds. He rambled inconsequentially through speculations about spontaneous
generation of the mold, saying: “Mould and
Mushroms require no seminal property, but may be
produc’d at any time from any putrifying Animal or
Vegetable Substance” which is, of course, pure fancy.
Hooke ran the fungal colonies through a candle flame
a few times, finding they were not destroyed. We
would recognize latent heat of evaporation in a water-rich specimen as the reason for that, and Hooke
was close to the mark for he said this was like the
behavior of “the common white Mushrom when they
are sappy.” Although Gest’s fine paper does not note
the fact, Hooke also portrays what may be teliospores
as Fig. 2 on the same plate. These too are drawings of
objects through a microscope, though they are of
specimens visible to the unaided eye. The single living microscopical organism that Hooke does describe
is the vinegar eel, Anguillula aceti, a minute nematode
worm. It appears on Plate XXV Fig. 3. This could count
as a true study of a microscopical organism, though
Gest does not mention it in his paper.
In consequence, Gest perpetuates the universally
held belief that Hooke’s Micrographia was the great work
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that introduced the public to the realm of microbes,
even though Hooke hardly mentions microscopic life.
Earlier writers certainly knew about microbes:
Fracostoro spoke of the seminaria that spread infections
in 1546, and Kircher described the “minute organisms
in putrefying material” in 1646 and went on to mention the “innumerable number of worms teeming in
vinegar” that Hooke was to include in his own book
20 years later, when they were already old news. What
Hooke set out to show his readers was not the world
of microorganisms, but objects with which they were
already familiar: bugs and lice, flies and fleas, spiders,
cork, feathers and seeds. He liked to display subjects
that were part of the reader’s world, albeit embellished with unfamiliar details. The low magnifications
he used were those of the earliest compound microscopes, with the fine structure elucidated with his
high-power single lens. Micrographia was the wrong
title. It should be Macrographia.
The book’s commercial success saw it reprinted.
In 1667, a second issue was done, with many of the
plates re-engraved to replace those lost in the Great
Fire. A version entitled Micrographia Restaurata was published in 1745 (full title: Micrographia Restaurata: or, The
Copper Plates of Dr. Hooke’s Wonderful Discoveries by the
Microscope. London: for John Bowles), and the original
book has been available in facsimile in recent years —
notably the Dover Editions paperback — so that
Micrographia remains available to everyone.
PLAGIARIZED AND RIDICULED
Hooke’s private life centered on his young niece
Grace, who came to London from the Isle of Wight to
be educated in the ways of the metropolis at the young
age of 10. She came to share Hooke’s bed, and from
1677 when she was 17, he noted in his diaries that he
was experiencing orgasm with her. What the family
thought of this we do not know, though Grace’s father
John (Robert’s brother) took his own life that same
year. Hooke also gave home to schoolboys of proven
academic potential and was a mentor to many. Above
all, he was habituated to drugs, medicines, supplements — anything he could find that might make his
life easier. Hooke suffered headaches, dysentery, colic,
insomnia; his diaries are filled with lamentations
about his latest ailment. Medications, including mercury, figured in his routine, along with bloodletting
and drugs such as opium and marijuana. He took sal
ammoniac and spirit of wormwood as a matter of course,
and made a crucial discovery known to many others
that beer could be relied on to raise his mood.

But his mood cannot have been raised by the regular intellectual scuffles he experienced with colleagues.
Rightly, Hooke claimed that he was plagiarized,
though he plagiarized others when it suited him (see
last issue’s Critical Focus, “The Hidden Secrets of Snowflakes,” The Microscope, 62:4, pp 171–181, 2014). Hooke’s
ingenious coining of the Inverse Square Law was crucial for understanding gravity and planetary physics, but it was Isaac Newton who became famous for
publishing the idea. Hooke pioneered a spring-powered escapement mechanism, the basis of the pocket
watch, and had long and tedious disputes with
Christiaan Huygens over who had pioneered the anchor escapement. He also squabbled with the Royal
Society’s secretary Henry Oldenburg, whom he believed had betrayed his confidence. This matter was
not resolved until 2006, when a box of old papers came
to light during a house clearance in rural Hampshire.
The vendors were going to throw the papers away,
but the auctioneer felt they might be of interest — and
they proved to be Hooke’s private files of Royal Society business.
Hooke was a celebrity. In today’s world, a notable
figure is likely to be satirized on TV, and Hooke was
pilloried by his own era of humorists. Thomas
Shadwell’s satire The Virtuoso of 1676 featured a crazed
investigator named Sir Nicholas Gimcrack, a philosopher at the Royal Society, who was obsessed with
hare-brained schemes, planned ridiculous dissections,
became obsessed with telescopes and microscopes,
was devoted to insects and maggots, and loved studying the surface of the moon. Imagine that: It is like
being lampooned on late-night TV — and it showed
that Hooke, as a celebrity scientist, had arrived. He
hated it, of course, dismissing the producers as
“damned dogs.”
Hooke may have hated being ridiculed, but his
published work would inspire generations of investigators. Leeuwenhoek was educated by it; not only
because the design of microscope he used was spelled
out in Hooke’s preface, but the specimens that
Leeuwenhoek sent to London in 1674 precisely reprised those that Hooke had described. Hooke’s investigation of cellular structure (Micrographia, page 115)
refers to specimens of cork, elder-pith and the white
of a quill pen, and these were exactly the same specimens that Leeuwenhoek sent to London — and even
listed in the same order. That was no coincidence. A
host of later workers copied shamelessly from
Micrographia, and Hooke’s plates of the flea and the
head-louse appeared in books right through the
Victorian era.
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In the 1690s, the 55-year-old Hooke gave up his
responsibilities at the Royal Society. His health was
declining and his appearance slowly deteriorated. He
stopped washing and changing his clothes. He set
down his will and numbered a series of bequests to
close friends — but he never completed the names on
the list. On March 3, 1703, he sent out his maid to
fetch a dear friend, Robert Knox, to finalize the details, but Hooke died alone before Knox arrived. For
all the misery of his decline, Hooke had a grand funeral that was attended by “all the members of the
Royal Society then in town.” The service took place at
St Helen’s, Bishopsgate, but there is no point in going
there to honor the man because the site of his grave
has been lost.
After his death, the Society fell into the doldrums.
In 1710, the German travel writer Zacharias Conrad
von Uffenbach visited the premises. He wrote:
“The finest instruments and other articles
lie… not only in no sort of order or tidiness but
covered with dust, dirt and soot, many of them
broken and utterly ruined. If one inquires after
anything, the operator who shows strangers
round… will usually say: “A rogue had it stolen away” or he will show you pieces of it, saying: “It is corrupted or broken”, such is the care
they take of things! Finally we were shown the
room where the Society usually meets. It is very
small and wretched and the best things there
are the portraits of its members, of which the
most noteworthy are those of Boyle and Hoock.”
There was once an oil painting of Hooke, though
nobody knows for sure what happened to it. His
archrival Isaac Newton, implacably opposed to
Hooke, is believed to have had the motive to destroy
it, seeing that he did all he could to write Hooke out of
history. In many ways, Newton came close to success.
Hooke is the only founding father of modern science
for whom we have no likeness. There have been imagined creations, based on descriptions of his appearance by contemporaries, but no actual image.
I would recognize him instantly in the street. Contemporaries wrote that he was of average height with
a large head and an awkward, twisted way of walking; a crooked frame, pale complexion with gray protruding eyes, fine brown curly hair that hung down
unwashed, with a broad forehead, a pointed nose and
wide mouth. He displayed a nervous gait, slender fingers, lank hair and pointed features. When a book The
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When a recent
biography of Hooke
appeared, it featured
the wrong man on the
cover. This portrait of a
Flemish physician, Jan
Baptist van Helmont,
was mistakenly
identified as being of
Hooke — one of many
indignities historians
have had to face.

Curious Life of Robert Hooke by Lisa Jardine appeared in
2003, it claimed to present a full-color portrait of the
great man that had been unearthed at the Natural
History Museum in London, emblazoned across the
jacket. Within weeks of publication, Dr. William
Jensen of the University of Cincinnati showed that
the picture was not of Hooke but of Jan Baptist van
Helmont, a Flemish physician. It is almost a crowning
insult — and, although Micrographia is mentioned several times within the pages of Jardine’s book, it doesn’t
even appear in the index.
Hooke’s is a unique career. We could dismiss him
today as a pedophile and drug addict, an arch plagiarist who hated being plagiarized. He was also a gifted
visionary with clear insight and a remarkable talent,
yet an argumentative man who made enemies as
quickly as friends. We have detailed descriptions of
him but don’t know how he looked, and we have his
most intimate writings but still have no real notion
of how he fits into scientific history. His popular biography came out with the wrong person on the
jacket, and nobody knows what eventually became
of him. Hooke has disappeared — but his great book
lives on.
Micrographia launched the science of the microscope, the single instrument with applications in every branch of science. Hooke’s legacy is a unique component of the birth of modern science and a fitting
reminder of a gifted, troubled, curious, unlikeable, invisible man. He may have been weird, but his book
remains an inspiration.

THE MICROSCOPE 63 (2015)

