
An English natural philosopher and polymath who played an important role in the scientific revolution, through both experimental and 
theoretical work.

Hooke is known principally for his law of elasticity (Hooke's Law). He is also remembered for his work as "the father of microscopy" — it 
was Hooke who coined the term "cell" to describe the basic unit of life — he also assisted Robert Boyle and built the vacuum pumps 
used in Boyle's gas law experiments. Hooke was an important architect of his time, and a chief surveyor to the City of London after the 
Great Fire, built some of the earliest Gregorian telescopes, observed the rotations of Mars and Jupiter, and was an early proponent of 
the theory of evolution through his observations of microscopic fossils. He investigated the phenomenon of refraction, deducing the 
wave theory of light, and was the first to suggest that matter expands when heated and that air is made of small particles separated by 
relatively large distances. He also deduced from experiments that gravity follows an inverse square law, and that such a relation 
governs the motions of the planets, an idea which was subsequently developed by Newton.[1] Much of Hooke's work was conducted in 
his capacity as curator of experiments of the Royal Society, a post he held from 1662.

Hooke was, by all accounts, a remarkably industrious man, and was at one time simultaneously the curator of the Royal Society and a 
member of its council, Gresham Professor of Geometry and Chief Surveyor to the City of London.

Hooke's reputation was largely forgotten during the eighteenth century, and this is popularly attributed to a dispute with Isaac Newton 
over credit for his work on gravitation; Newton, as President of the Royal Society, did much to obscure Hooke, including, it is said, 
destroying (or failing to preserve) the only known portrait of the man. Hooke's reputation was revived during the twentieth century 
through studies of Robert Gunther and Margaret 'Espinasse, and after a long period of relative obscurity he is now recognised as one of 
the most important scientists of his age.

No known Painting (Newton had them all destroyed) 
Born   July 18, 1635   Freshwater, Isle of Wight, England
Died   March 3, 1703 (aged 67)   London, England
Academic advisors  Robert Boyle
Known for   Hooke's Law    Microscopy
Influences    Richard Busby

Hooke's microscope

Mechanics
In 1660, Hooke discovered the law of elasticity which bears his name and which describes the linear variation of tension with extension in an elastic spring. He first described this discovery in the 
anagram "ceiiinosssttuv", whose solution he published in 1678 as "Ut tensio, sic

vis" meaning "As the extension, so the force." Hooke's work on elasticity culminated, for practical purposes, in 
his development of the balance spring or hairspring, which for the first time enabled a portable timepiece - a 
watch - to keep time with reasonable accuracy. A bitter dispute between Hooke and Christiaan Huygens on the 
priority of this invention was to continue for centuries after the death of both; 

It is interesting from a twentieth-century vantage point that Hooke first announced his law of elasticity as an 
anagram. This was a method sometimes used by scientists, such as Hooke, Huygens, Galileo, and others, to 
establish priority for a discovery without revealing details.

Hooke became Curator of Experiments in 1662 to the newly founded Royal Society, and took responsibility for experiments performed at its weekly meetings. This was a position he held for over 
40 years. While this position kept him in the thick of science in Britain and beyond, it also led to some heated arguments with other scientists, such as Huygens (see above) and particularly with 
Isaac Newton and the Royal Society's Henry Oldenburg. In 1664 Hooke also was appointed Professor of Geometry at Gresham College in London and Cutlerian Lecturer in Mechanics.[15]

[edit]
Microscopy
In 1665 Hooke published Micrographia, a book describing his microscopic and telescopic observations, and some original work in biology. Hooke coined the term cell for describing biological 
organisms, the term being suggested by the resemblance of plant cells to monks' cells. The hand-crafted, leather and gold-tooled microscope he used to make the observations for Micrographia, 
originally constructed by Christopher White in London, is on display at the National Museum of Health and Medicine in Washington, DC.

Micrographia also contains Hooke's, or perhaps Boyle and Hooke's, ideas on combustion. Hooke's experiments led him to conclude that combustion involves a substance that is mixed with air, a 
statement with which modern scientists would agree, but that was not widely understood, if at all, in the seventeenth century. Hooke went on to conclude that respiration also involves a specific 
component of the air.[16] Partington even goes so far as to claim that if "Hooke had continued his experiments on combustion it is probable that he would have discovered oxygen".[17]

Astronomy
One of the more-challenging problems tackled by Hooke was the measurement of the distance to a star (other than the Sun). The star chosen was Gamma Draconis and the method to be used 
was parallax determination. After several months of observing, in 1669, Hooke believed that the desired result had been achieved. It is now known that Hooke's equipment was far too imprecise 
to allow the measurement to succeed.[18] Gamma Draconis was the same star William Bradley used in 1725 in discovering the aberration of light.

Hooke achieved fame in his day as Surveyor to the City of London and chief assistant of Christopher Wren. Hooke 
helped Wren rebuild London after the Great Fire in 1666,Hooke the architect
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Hooke achieved fame in his day as Surveyor to the City of London and chief assistant of Christopher Wren. Hooke 
helped Wren rebuild London after the Great Fire in 1666,

Sir Isaac Newton (1643-1727)

Sir Isaac Newton, FRS (pronounced /ˈnjuːtən/; 4 January 1643 – 31 March 1727 [OS: 25 
December 1642 – 20 March 1727])[1] was an English physicist, mathematician, 
astronomer, natural philosopher, alchemist and theologian. His Philosophiæ Naturalis 
Principia Mathematica,
 published in 1687, is said to be the greatest single work in the history of science. In this 
work, Newton described universal gravitation and the three laws of motion, laying the 
groundwork for classical mechanics, which dominated the scientific view of the physical 
universe for the next three centuries and is the basis for modern engineering. Newton 
showed that the motions of objects on Earth and of celestial bodies are governed by the 
same set of natural laws by demonstrating the consistency between Kepler's laws of 
planetary motion and his theory of gravitation, thus removing the last doubts about 
heliocentrism and advancing the scientific revolution.
In mechanics, Newton enunciated the principles of conservation of momentum and 
angular momentum. In optics, he invented the reflecting telescope and developed a theory 
of colour based on the observation that a prism decomposes white light into a visible 
spectrum. He also formulated an empirical law of cooling and studied the speed of sound.
In mathematics, Newton shares the credit with Gottfried Leibniz for the development of 
calculus. He also demonstrated the generalized binomial theorem, developed the so-
called "Newton's method" for approximating the zeroes of a function, and contributed to the 
study of power series.
In a 2005 poll of the Royal Society asking who had the greater effect on the history of 
science, Newton was deemed much more influential than Albert Einstein.[5]

From the age of about twelve until he was seventeen, Newton was educated at 
The King's School, Grantham (where his signature can still be seen upon a 
library window sill). He was removed from school, and by October 1659, he was 
to be found at Woolsthorpe-by-Colsterworth, where his mother, widowed by now 
for a second time, attempted to make a farmer of him. He was, by later reports 
of his contemporaries, thoroughly unhappy with the work. It appears to have 
been Henry Stokes, master at the King's School, who persuaded his mother to 
send him back to school so that he might complete his education. This he did 
at the age of eighteen, achieving an admirable final report.

In June 1661, he was admitted to Trinity College, Cambridge. According to John 
Stillwell, he entered Trinity as a sizar[10]. At that time, the college's teachings 
were based on those of Aristotle, but Newton preferred to read the more 
advanced ideas of modern philosophers such as Descartes and astronomers 
such as Copernicus, Galileo, and Kepler. In 1665, he discovered the 
generalized binomial theorem and began to develop a mathematical theory that 
would later become calculus. Soon after Newton had obtained his degree in 
August of 1665, the University closed down as a precaution against the Great 
Plague. Although he had been undistinguished as a Cambridge student,[11] 
Newton's private studies at his home in Woolsthorpe over the subsequent two 
years saw the development of his theories on calculus, optics and the law of 
gravitation.

A replica of Newton's 6-inch (150 mm) reflecting telescope of 1672 for the Royal Society.

Mathematics
Most modern historians believe that Newton and Leibniz had developed calculus independently, using their own unique 
notations. According to Newton's inner circle, Newton had worked out his method years before Leibniz, yet he published 
almost nothing about it until 1693, and did not give a full account until 1704. Meanwhile, Leibniz began publishing a full 
account of his methods in 1684. Moreover, Leibniz's notation and "differential Method" were universally adopted on the 
Continent, and after 1820 or so, in the British Empire. Whereas Leibniz's notebooks show the advancement of the ideas 
from early stages until maturity, there is only the end product in Newton's known notes. Newton claimed that he had been 
reluctant to publish his calculus because he feared being mocked for it. Newton had a very close relationship with Swiss 
mathematician Nicolas Fatio de Duillier, who from the beginning was impressed by Newton's gravitational theory. In 1691 
Duillier planned to prepare a new version of Newton's Philosophiae Naturalis Principia Mathematica, but never finished it. 
Some of Newton's biographers have suggested that the relationship may have been romantic.[12] However, in 1694 the 
relationship between the two men cooled down. At the time, Duillier had also exchanged several letters with Leibniz.

Starting in 1699, other members of the Royal Society (of which Newton was a member) accused Leibniz of plagiarism, 
and the dispute broke out in full force in 1711. Newton's Royal Society proclaimed in a study that it was Newton who was 
the true discoverer and labeled 

Leibniz a fraud. This study was cast into doubt when it was later found that Newton himself wrote the study's concluding 
remarks on Leibniz. Thus began the bitter Newton v. Leibniz calculus controversy, which marred the lives of both Newton 
and Leibniz until the latter's death in 1716.

Optics
From 1670 to 1672, Newton lectured on optics. During this period he investigated the refraction of light, demonstrating that a 
prism could decompose white light into a spectrum of colours, and that a lens and a second prism could recompose the 
multicoloured spectrum into white light.
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Edmond Halley  ( 1656 - 1742 )

Born   November 8, 1656   Haggerston, Shoreditch, London, England
Died   January 14, 1742 (aged 85)   Greenwich, London, England
NationalityUnited Kingdom
Fields   Astronomy, geophysics, mathematics, meteorology, physics
Alma mater   Oxford University
Doctoral advisor  John Flamsteed
Known for   Halley's comet

In 1686 Halley published the second part of the results from his St. Helena 
expedition, being a paper and chart on trade winds and monsoons. In this he 
identified solar heating as the cause of atmospheric motions. He also established 
the relationship between barometric pressure and height above sea level. His 
charts were an important contribution to the emerging field of information 
visualization.
Halley married Mary Tooke in 1682 and settled in Islington and the couple had 
three children. He spent most of his time on lunar observations, but was also 
interested in the problems of gravity. One problem that attracted his attention was 
the proof of Kepler's laws of planetary motion. In August 1684 he went to 
Cambridge to discuss this with Sir Isaac Newton, only to find that Newton had 
solved the problem, but published nothing. Halley convinced him to write the 
Principia Mathematica Philosophiae Naturalis (1687), which was published at 
Halley's expense.
In 1690, Halley built a diving bell, a device in which the atmosphere was 
replenished by way of weighted barrels of air sent down from the surface. In a 
demonstration, Halley and five companions dived to 60 feet in the River Thames, 
and remained there for over an hour and a half. Halley's bell was of little use for 
practical salvage work, as it was very heavy, but he did make improvements to it 
over time, later extending his underwater exposure time to over 4 hours.[1]

In November 1703 Halley was appointed Savilian Professor of Geometry at Oxford 
University, and received an honorary degree of doctor of laws in 1710. In 1705, 
applying historical astronomy methods, he published Synopsis Astronomia 
Cometicae, which stated his belief that the comet sightings of 1456, 1531, 1607, 
and 1682 related to the same comet, which he predicted would return in 1758. 
When it did it became generally known as Halley's Comet.

In 1716 Halley suggested a high-precision measurement of the 
distance between the Earth and the Sun by timing the transit of 
Venus. In doing so he was following the method described by 
James Gregory in Optica Promota (in which the design of the 
Gregorian telescope is also described). It is reasonable to assume 
Halley possessed and had read this book given that the Gregorian 
design was the principal telescope design used in astronomy in 
Halley's day. It is not to Halley's credit that he failed to 
acknowledge Gregory's priority in this matter. In 1718 he 
discovered the proper motion of the "fixed" stars by comparing his 
astrometric measurements with those given in Ptolemy's 
Almagest. Arcturus and Sirius were two noted to have moved 
significantly, the latter having progressed 30 arc minutes (about 
the diameter of the moon) southwards in 1800 years.[2]
In 1720, Halley succeeded John Flamsteed as Astronomer Royal, 
a position which Halley held until his death in Greenwich, at the 
age of 85. He was buried in the graveyard of the old church of St. 
Margaret, Lee, (now ruined), which sits at the junction of Lee 
Terrace and Brandram Road, across from the Victorian Parish 
Church of St. Margaret which replaced it, in the same vault as 
Astronomer Royal John Pond; the unmarked grave of Astronomer 
Royal Nathaniel Bliss is nearby. It is about 30 minutes walk from 
the Greenwich Observatory.

Benjamin 
Franklin
(1709 - 1790)
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In 1716 Halley suggested a high-precision measurement of the 
distance between the Earth and the Sun by timing the transit of 
Venus. In doing so he was following the method described by 
James Gregory in Optica Promota (in which the design of the 
Gregorian telescope is also described). It is reasonable to assume 
Halley possessed and had read this book given that the Gregorian 
design was the principal telescope design used in astronomy in 
Halley's day. It is not to Halley's credit that he failed to 
acknowledge Gregory's priority in this matter. In 1718 he 
discovered the proper motion of the "fixed" stars by comparing his 
astrometric measurements with those given in Ptolemy's 
Almagest. Arcturus and Sirius were two noted to have moved 
significantly, the latter having progressed 30 arc minutes (about 
the diameter of the moon) southwards in 1800 years.[2]
In 1720, Halley succeeded John Flamsteed as Astronomer Royal, 
a position which Halley held until his death in Greenwich, at the 
age of 85. He was buried in the graveyard of the old church of St. 
Margaret, Lee, (now ruined), which sits at the junction of Lee 
Terrace and Brandram Road, across from the Victorian Parish 
Church of St. Margaret which replaced it, in the same vault as 
Astronomer Royal John Pond; the unmarked grave of Astronomer 
Royal Nathaniel Bliss is nearby. It is about 30 minutes walk from 
the Greenwich Observatory.

Benjamin 
Franklin
(1709 - 1790)

(January 17, 1706 [O.S. January 6, 1706] – April 17, 1790) was one of the Founding Fathers of the United States of America. A noted polymath, Franklin was a leading author 
and printer, satirist, political theorist, politician, scientist, inventor, civic activist, statesman and diplomat. As a scientist he was a major figure in the Enlightenment and the history of 
physics for his discoveries and theories regarding electricity. He invented the lightning rod, bifocals, the Franklin stove, a carriage odometer, and a musical instrument. He formed 
both the first public lending library in America and first fire department in Pennsylvania.
Franklin was a prodigious inventor. Among his many creations were the lightning rod, the glass harmonica, the Franklin stove, bifocal glasses, and the flexible urinary catheter. 
Franklin never patented his inventions; in his autobiography he wrote, "... as we enjoy great advantages from the inventions of others, we should be glad of an opportunity to 
serve others by any invention of ours; and this we should do freely and generously."[8] His inventions also included social innovations, such as paying forward.
As deputy postmaster, Franklin became interested in the North Atlantic Ocean circulation patterns which carried mail ships. Franklin worked with Timothy Folger, his cousin and 
experienced Nantucket whaler captain, and other experienced ship captains, learning enough to chart the Gulf Stream, giving it the name by which it's still known today. It took 
many years for British sea captains to follow Franklin's advice on navigating the current, but once they did, they were able to gain two weeks in sailing time.[9][10]

In 1743, Franklin founded the American Philosophical Society to help scientific men discuss their discoveries and theories. He began the electrical 
research that, along with other scientific inquiries, would occupy him for the rest of his life, in between bouts of politics and moneymaking.[3]

His discoveries included his investigations of electricity. Franklin proposed that "vitreous" and "resinous" electricity were not different types of "electrical fluid" (as electricity was 
called then), but the same electrical fluid under different pressures. He was the first to label them as positive and negative respectively,[11] and he was the first to discover the 
principle of conservation of charge.[12] In 1750, he published a proposal for an experiment to prove that lightning is electricity by flying a kite in a storm that appeared capable of 
becoming a lightning storm. On May 10, 1752, Thomas-François Dalibard of France conducted Franklin's experiment (using a 40-foot-tall iron rod instead of a kite) and extracted 
electrical sparks from a cloud.   

On June 15, Franklin may have possibly conducted his famous kite experiment in Philadelphia and also successfully extracted sparks from a cloud, although there are theories 
that suggest he never performed the experiment. Franklin's experiment was not written up until Joseph Priestley's 1767 History and Present Status of Electricity; the evidence 
shows that Franklin was insulated (not in a conducting path, since he would have been in danger of electrocution in the event of a lightning strike). (Others, such as Prof. Georg 
Wilhelm Richmann of Saint Petersburg, Russia, were electrocuted during the months following Franklin's experiment.) In his writings, Franklin indicates that he was aware of the 
dangers and offered alternative ways to demonstrate that lightning was electrical, as shown by his use of the concept of electrical ground. If Franklin did perform this experiment, 
he did not do it in the way that is often described, flying the kite and waiting to be struck by lightning, as it would have been fatal.[13] Instead, he used the kite to collect some 
electric charge from a storm cloud, which implied that lightning was electrical.
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