Main article: Sir Francis Galton 

English explorer, anthropologist, and eugenicist, known for his pioneering studies of human intelligence. He was knighted in 1909.

biological sciences 

Francis Galton, a 19th-century English anthropologist, made a number of important contributions to genetics, one of which was a study of the hereditary nature of ability, from which he developed the concept that judicious breeding could improve the human race (eugenics). Galton's most significant work was the demonstration that each generation of ancestors makes a proportionate contribution to...

biometry 

The English biometric school developed from the work of the polymath Francis Galton, cousin of Charles Darwin. Galton admired Quetelet, but he was critical of the statistician's obsession with mean values rather than variation. The normal law, as he began to call it, was for him a way to measure and analyze variability. This was especially important for studies of biological evolution, since...

evolution of the concept of race 

Hereditarian ideology also flourished in late 19th-century England. Two major writers and proselytizers of the idea of the innate racial superiority of the upper classes were Francis Galton and Herbert Spencer. Galton wrote books with titles such as Hereditary Genius (1869), in which he showed that a disproportionate number of the great men of England—the military leaders,...

exploration at Tsumeb 

In 1851 Sir Francis Galton, a British explorer, made note of copper ore deposits in the vicinity of what later became the town of Tsumeb. An Anglo-German company acquired mining rights for the Tsumeb area in 1903. Southwest of Tsumeb is the site of the final German troop surrender to South African forces in World War I. The town remained a small copper-mining centre until the Tsumeb mine was...

fingerprinting 

...letters by the Englishmen Henry Faulds and William James Herschel describing the uniqueness and permanence of fingerprints. Their observations were experimentally verified by the English scientist Sir Francis Galton, who suggested the first elementary system for classifying fingerprints based on grouping the patterns into arches, loops, and whorls. Galton's system served as the basis for the...

influence on Pearson 

...the effects of natural selection, brought to him by his colleague Walter F.R. Weldon, that captivated Pearson and turned statistics into his personal scientific mission. Their work owed much to Francis Galton, who especially sought to apply statistical reasoning to the study of biological evolution and eugenics. Pearson, likewise, was intensely devoted to the development of a mathematical...

relationship to Butler 

The young Butler, opposed at first by an old-fashioned staff, overcame their opposition through tact and firmness. As a brother-in-law of the scientist Francis Galton, he was in sympathy with the scientific thought of the period; during his headmastership science was officially recognized as a subject in the school curriculum. He also created (1869) a modern division of studies, with the...

genetics and eugenics: 
· behaviour genetics 

The relationship between behaviour and genetics, or heredity, dates to the work of the English scientist Sir Francis Galton (1822–1911). Galton studied the families of outstanding men of his day and concluded, like his cousin Charles Darwin, that mental powers run in families. Galton became the first to use twins in genetic research and pioneered many of the statistical methods of...

· eugenics 

...heritable characteristics in order to improve future generations, typically in reference to humans. The term eugenics was coined in 1883 by the British explorer and natural scientist Francis Galton, who, influenced by Charles Darwin's theory of natural selection, advocated a system that would allow “the more suitable races or strains of blood a better chance of prevailing...

psychology: 
· differential psychology 

branch of psychology that deals with individual and group differences in behaviour. Charles Darwin's studies of the survival capabilities of different species and Sir Francis Galton's researches on individual visual and auditory skills, as well as more recent experiments, have shown that both individual and group differences are quantitative rather than qualitative. Persons do not fall into...

· educational psychology 

Educational psychology traces its origins to the experimental and empirical work on association and sensory activity by the English anthropologist Sir Francis Galton, and the American psychologist G. Stanley Hall, who wrote The Contents of Children's Minds (1883). The major leader in the field of educational psychology, however, was the American educator and...

· genius 

In the second and more popular sense, as derived from work of the 19th-century British scientist Sir Francis Galton, “genius” is used to designate creative ability of an exceptionally high order as demonstrated by actual achievement, always provided that such achievement is not merely of transitory value or the result of accident of birth, as in the case of hereditary rulers. Genius...

· human intelligence 

...are, in some sense, continuous with those of lower animals and, hence, can be understood through scientific investigation. One person who was strongly influenced by Darwin's thinking was his cousin Sir Francis Galton. For seven years—from 1884 to 1890—Galton maintained a laboratory at the South Kensington Museum in London, where, for a small fee, visitors could have themselves...

Michael Faraday, FRS (September 22, 1791 – August 25, 1867) was an English chemist and physicist (or natural philosopher, in the terminology of that time) who contributed significantly to the fields of electromagnetism and electrochemistry.

Faraday studied the magnetic field around a conductor carrying a DC electric current, and established the basis for the magnetic field concept in physics. He discovered electromagnetic induction, diamagnetism and electrolysis. He established that magnetism could affect rays of light and that there was an underlying relationship between the two phenomena. [2] [3]
His inventions of electromagnetic rotary devices formed the foundation of electric motor technology.

As a chemist, Faraday discovered chemical substances such as benzene, invented an early form of the bunsen burner and the system of oxidation numbers, and popularized terminology such as anode, cathode, electrode, and ion.

Although he received little formal education and thus mathematics was always out of his reach, he went on to become one of the most influential scientists in history. Some historians [4] of science refer to him as the best experimentalist in the history of science. [5] It was largely due to his efforts that electricity became viable for use in technology. The SI unit of capacitance, the farad, is named after him, as is the Faraday constant, the charge on a mole of electrons (about 96,485 coulombs). Faraday's law of induction states that a magnetic field changing in time creates a proportional electromotive force.

He held the post of Fullerian Professor of Chemistry at the Royal Institution of Great Britain. Faraday was the first, and most famous, holder of this position to which he was appointed for life.

http://en.wikipedia.org/wiki/Michael_Faraday#Quotations

Sir William Crookes, OM, FRS (17 June 1832 – 4 April 1919) was an English chemist and physicist. Sir William attended the Royal College of Chemistry, in London, and worked on spectroscopy.

In 1861, Crookes discovered a previously unknown element with a bright green emission line in its spectrum and named the element thallium, from the Greek thallos, a green shoot. Crookes also identified the first known sample of helium, in 1895. He was the inventor of the Crookes radiometer, which today is made and sold as a novelty item. He also developed the Crookes tubes, investigating canal rays.

In his investigations of the conduction of electricity in low pressure gases, he discovered that as the pressure was lowered, the negative electrode (cathode) appeared to emit rays (the so-called cathode rays, now known to be a stream of free electrons, and used in cathode ray display devices). As these examples indicate, he was a pioneer in the construction and use of vacuum tubes for the study of physical phenomena. He was, as a consequence, one of the first scientists to investigate what are now called plasmas. He also devised one of the first instruments for the study of nuclear radioactivity, the spinthariscope.

Early days
William Crookes was born in London, the eldest son of Thomas Crookes, a tailor of north-country origin. His second wife was Mary Scott. William received some instruction at a grammar school at Chippenham, Wiltshire, but his scientific career began when, at the age of fifteen, he entered the Royal College of Chemistry in Hanover Square, London.

[edit] Rise as prominent chemist
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From 1850 to 1854 he filled the position of assistant in the college, and soon embarked upon original work, not in organic chemistry where the inspiration of his distinguished teacher, August Wilhelm von Hofmann, might have been expected to lead him, but on certain new compounds of the element selenium. These formed the subject of his first published papers in 1851.

Leaving the Royal College, he became Superintendent of the meteorological department at the Radcliffe Observatory in Oxford in 1854, and in 1855 was appointed lecturer in chemistry at the Chester training college. In 1856 he married Ellen, daughter of William Humphrey, of Darlington, by whom he fathered three sons and a daughter.

From this time his life was passed in London, devoted mainly to independent work. After 1850, he lived at 7 Kensington Park Gardens, where in his private laboratory all his later work was carried out. Crookes's life was one of unbroken scientific activity. He was never one of those who gain influence by popular exposition. The breadth of his interests, ranging over pure and applied science, economic and practical problems, and psychical research, made him a well-known personality, and he received many public and academic honours. In 1859 he founded the Chemical News a science magazine, which he edited for many years and conducted on much less formal lines than is usual with journals of scientific societies.

Crookes was knighted in 1897, and in 1910 received the order of merit. He died in London on 4 April 1919, two years after his wife, to whom he had been much devoted. Crookes is buried in London's Brompton Cemetery.

[edit] Legacy
The work of William Crookes extended over both chemistry and physics. Its salient characteristic was the originality of conception of his experiments, and the skill of their execution.

[edit] Chemistry
Crookes was always more effective in experiment than in interpretation. The method of spectral analysis, introduced by Bunsen and Kirchhoff, was received by Crookes with great enthusiasm and to great effect. His first important discovery was that of the element thallium, announced in 1861, and made with the help of spectroscopy. By this work his reputation became firmly established, and he was elected a fellow of the Royal Society in 1863.

Crookes' attention had been attracted to the vacuum balance in the course of the thallium researches. He soon discovered the phenomenon upon which depends the action of the well-known little instrument, the Crookes radiometer, in which a system of vanes, each blackened on one side and polished on the other, is set in rotation when exposed to radiant energy. Crookes did not, however, provide the true explanation of this apparent "attraction and repulsion resulting from radiation".

Crookes published numerous papers on spectroscopy, a subject which always had a great fascination for him, and he conducted research on a large variety of minor subjects. In addition to various technical books, he wrote a standard treatise on Select Methods in Chemical Analysis in 1871, and a small book on Diamonds in 1909.

[edit] Physics
Crookes investigated the properties of cathode rays, showing that they travel in straight lines, cause phosphorescence in objects upon which they impinge, and by their impact produce great heat. He believed that he had discovered a fourth state of matter, which he called "radiant matter". But his theoretical views on the nature of "radiant matter" proved to be mistaken. He believed the rays to consist of streams of particles of ordinary molecular magnitude. It remained for Sir J. J. Thomson to discover their subatomic nature, and to prove that cathode rays consist of streams of negative electrons, that is, of negatively electrified particles whose mass is only 1/1840 that of a hydrogen atom. Nevertheless, Crookes's experimental work in this field was the foundation of discoveries which eventually changed the whole of chemistry and physics.

In 1903, Crookes turned his attention to the newly discovered phenomena of radio-activity, achieving the separation from uranium of its active transformation product, uranium-X (later established to be protactinium). He observed the gradual decay of the separated transformation product, and the simultaneous reproduction of a fresh supply in the original uranium. At about the same time as this important discovery, he observed that when "p-particles", ejected from radio-active substances, impinge upon zinc sulphide, each impact is accompanied by a minute scintillation, an observation which forms the basis of one of the most useful methods in the technique of radio-activity.

[edit] Spiritualism
In 1870 Crookes decided that science had a duty to study the preternatural phenomena associated with Spiritualism (Crookes 1870). Judging from family letters, Crookes had developed a favorable view of Spiritualism already by 1869 (Doyle 1926: volume 1, 232–233). Nevertheless, he was determined to conduct his inquiry impartially and described the conditions he imposed on mediums as follows: "It must be at my own house, and my own selection of friends and spectators, under my own conditions, and I may do whatever I like as regards apparatus" (Doyle 1926: volume 1, 177). Among the mediums he studied were Kate Fox, Florence Cook, and Daniel Dunglas Home (Doyle 1926: volume 1, 230-251). Among the phenomena he witnessed were movement of bodies at a distance, rappings, changes in the weights of bodies, levitation, appearance of luminous objects, appearance of phantom figures, appearance of writing without human agency, and circumstances which "point to the agency of an outside intelligence" (Crookes 1874).

Crookes' report on this research, in 1874, concluded that these phenomena could not be explained as conjuring, and that further research would indeed be useful. Crookes was not alone in his views. Fellow scientists who came to believe in Spiritualism included Alfred Russel Wallace, Oliver Joseph Lodge, Lord Rayleigh, and William James (Doyle 1926: volume 1, 62). Nevertheless, most scientists were convinced that Spiritualism was fraudulent, and Crookes' final report so outraged the scientific establishment "that there was talk of depriving him of his Fellowship of the Royal Society." Crookes then became much more cautious and didn't discuss his views publicly until 1898, when he felt his position was secure. From that time until his death in 1917, letters and interviews show that Crookes was a believer in Spiritualism (Doyle 1926: volume 1, 169–170, 249–251).

http://en.wikipedia.org/wiki/William_Crookes
http://en.wikipedia.org/wiki/Alfred_Russel_Wallace#Social_and_political_views
Early life
Wallace was born in the village of Llanbadoc, near Usk, Monmouthshire, Wales.[2] He was the eighth of nine children of Thomas Vere Wallace and Mary Anne Greenell. His mother was from a respectable middle class English family that had lived in the area for some time. Wallace's father, who was originally of Scottish descent, had received a law degree but never actually practiced law. He had inherited some income-generating property, but bad investments and failed business ventures caused the financial position of the family to decline over time.[3] When Wallace was five years old his family moved to Hertford, north of London, where he attended Hertford Grammar School until financial difficulties forced his family to withdraw him in 1836.[4]
After a stint as an apprentice builder in London, he began to work as a surveyor with his older brother William. Between 1840 and 1843, he spent his time surveying in the west of England and Wales. Through lectures at the Working Men's Institute, he was also exposed to the social and political ideas of Robert Owen and Thomas Malthus.[5] 1844, he was hired as a master at the Collegiate School in Leicester. While there he met the young entomologist Henry Bates who got Wallace interested in collecting insects.[6] He read An Essay on the Principle of Population by Thomas Malthus, which he found at the Leicester library.[7] After the death of his brother William in March 1845, Wallace left his teaching position to assume control of his brother's firm in Neath. He and his brother John were unable to make the business work, and after a couple of months Wallace found work as a civil engineer for a nearby firm that was working on a survey for a proposed railroad expansion in the Vale of Neath. Wallace's work on the survey involved spending lot of time outdoors in the countryside, and he was able to indulge his passion for collecting insects. Wallace was able to persuade his brother John into starting another architecture and civil engineering firm, which did a number of projects including designing a building for the Mechanics Institute of Neath. The founder of the institute, William Jevons, was impressed by Wallace and persuaded him to give some lectures on basic sicence and engineering topics there. In the Fall of 1846 He and John were able to purchase a cottage near the town of Neath, Glamorgan, where they lived with their mother and sister Fanny (his father having died in 1843).[8]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-8#_note-8" \o "" [9] During this period he was reading avidly, exchanging letters with Bates about the anonymous evolutionary treatise Vestiges of the Natural History of Creation, Charles Darwin's Journal and Remarks, and Charles Lyell's Principles of Geology.[10]
[edit] Exploration and study of the natural world
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A. R. Wallace in Singapore in 1862

Inspired by the chronicles of earlier traveling naturalists including Alexander von Humboldt, Charles Darwin, and William Henry Edwards, Wallace decided that he too wanted to travel abroad as a naturalist.[11] In 1848 Wallace and Henry Bates left for Brazil aboard the Mischief to collect insects and other animal specimens in the Amazon Rainforest with the intention of selling them to collectors back in England, and the hope of gathering evidence of the transmutation of species. Wallace and Bates spent most of their first year collecting near Belém do Pará, then explored inland separately, occasionally meeting to discuss their findings. In 1949, they were briefly joined by another young explorer, botanist Richard Spruce, along with Wallace's younger brother Herbert; Herbert left soon after (dying two years later from yellow fever), but Spruce, like Bates, would spend over ten years collecting in South America.[12]
Wallace continued charting the Rio Negro for four years, collecting specimens and making notes on the peoples and languages he encountered as well as the geography, flora, and fauna.[13] On July 12, 1852 Wallace embarked for England on the brig Helen. After twenty-eight days at sea, balsam in the ship's cargo caught fire and the crew was forced to abandon ship. Wallace's entire collection was lost, and he could only save part of his diary and a few sketches. Wallace and the crew spent ten days in an open boat before being picked up by the brig Jordeson.[14]
After his return to England, Wallace spent eighteen months living in London on the insurance payment for his lost collection and selling the surviving remnants. During this period, despite having lost almost all of the notes from his South American expedition, he wrote six academic papers (which included "On the Monkeys of the Amazon") and two books; Palm Trees of the Amazon and Their Uses and Travels on the Amazon.[15] He also began corresponding with a number of other British naturalists—most significantly, Darwin.[16]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-Bibliography#_note-Bibliography" \o "" [17]
From 1854 to 1862, Wallace travelled through the Malay Archipelago or East Indies (now Malaysia and Indonesia), to collect specimens for sale and to study nature. His observations of the marked zoological differences across a narrow strait in the archipelago led to his proposing the zoogeographical boundary now known as the Wallace line. Wallace collected more than 125,000 specimens in the Malay Archipelago (more than 80,000 beetles alone), and more than a thousand of them represented species new to science.[18] One of his better known species descriptions during this trip is the gliding tree frog Rhacophorus nigropalmatus, known as Wallace's flying frog. While he was exploring the archipelago he would refine his thoughts about evolution and have his famous insight on natural selection.

His studies and adventures there were eventually published in 1869 as The Malay Archipelago. The Malay Archipelago would be one of the most popular journals of scientific exploration of the 19th century, remaining continuously in print through its original publisher (Macmillan) until the 2nd decade of the 20th century. It would be praised by scientists such as Darwin (to whom the book was dedicated), and Charles Lyell, and by non scientists such as the novelist Joseph Conrad, who called it his "favorite bedside companion" and used it as source of information for several of his novels, especially Lord Jim.[19]
[edit] Marriage and children
In 1866 Wallace married Annie Mitten. Wallace had been introduced to Mitten through Richard Spruce, who had befriended Wallace in Brazil, and who was also a good friend of Annie Mitten's father, William Mitten, an expert in mosses. They would have 3 children, Herbert (1867–1874), who died in childhood, Violet (1869–1945), and William (1871–1951).[20]
Before he met Annie Mitten, Wallace had been engaged to a woman in 1864 that he would only identify as Miss L. in his autobiography. She had broken off the engagement, to Wallace's considerable dismay.[21]
[edit] Theory of evolution
[edit] Early evolutionary thinking
Unlike Darwin, Wallace began his career as a travelling naturalist already believing in the transmutation of species. The concept had been advocated by Jean-Baptiste Lamarck, Geoffroy Saint-Hilaire, Erasmus Darwin, and Robert Grant, among others. It was widely discussed, but not generally accepted by leading naturalists, and was considered to have radical, even revolutionary connotations.[22] [23] Prominent anatomists and geologists such as Georges Cuvier, Richard Owen, Adam Sedgwick, and Charles Lyell attacked it vigourously.[24]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-22#_note-22" \o "" [25] It has been suggested that Wallace accepted the idea of the transmutation of species in part because he was always inclined to favour radical ideas in politics, religion and science[22], and because he was unusually open to marginal, even fringe ideas in science.[26]
He was also profoundly influenced by Robert Chambers' work Vestiges of the Natural History of Creation, a highly controversial work of popular science published anonymously in 1844 that advocated an evolutionary origin for the solar system, the earth, and living things. [27] Wallace wrote to Henry Bates in 1845:

I have a rather more favourable opinion of the ‘Vestiges’ than you appear to have. I do not consider it a hasty generalization, but rather as an ingenious hypothesis strongly supported by some striking facts and analogies, but which remains to be proven by more facts and the additional light which more research may throw upon the problem. It furnishes a subject for every student of nature to attend to; every fact he observes will make either for or against it, and it thus serves both as an incitement to the collection of facts, and an object to which they can be applied when collected.[28]
Wallace deliberately planned some of his field work to test the hypothesis that under an evolutionary scenario closely related species should inhabit neighbouring territories.[22] During his work in the Amazon basin he came to realize that geographical barriers—such as the Amazon and its major tributaries—often separated the ranges of closely allied species, and he included these observations in his 1853 paper "On the Monkeys of the Amazon".[29] Near the end of the paper he asks the question "Are very closely allied species ever separated by a wide interval of country?"

In 1855, while working in the state of Sarawak on the island of Borneo, Wallace published "On the Law Which has Regulated the Introduction of Species", a paper in which he gathers and enumerates general observations regarding the geographic and geologic distribution of species (biogeography). He concludes that "Every species has come into existence coincident both in space and time with a closely allied species", which has come to be known as the "Sarawak Law". Wallace thus answered the question he had posed in his earlier paper on the monkeys of the Amazon river basin. Although it contained no mention of any possible mechanisms for evolution, this paper foreshadowed the momentous paper he would write three years later.[30]
[edit] Natural selection and Darwin
See also: Publication of Darwin's theory 









The Darwin-Wallace medal issued by the Linnean society on the 50th anniverary of the reading of Darwin and Wallace's papers on natural selection
By February 1858 Wallace had been convinced by his biogeographical research in the Malay Archipelago of the reality of evolution. As he would later write in his autobiography:

The problem then was not only how and why do species change, but how and why do they change into new and well defined species, distinguished from each other in so many ways; why and how they become so exactly adapted to distinct modes of life; and why do all the intermediate grades die out (as geology shows they have died out) and leave only clearly defined and well marked species, genera, and higher groups of animals?[31]
According to his autobiography, it was while he was in bed with a fever that Wallace thought about Thomas Malthus's idea of positive checks on human population growth, and came up with the idea of natural selection.[32] Wallace was on the island of Ternate at the time, and he describes it as follows:

It then occurred to me that these causes or their equivalents are continually acting in the case of animals also; and as animals usually breed much more quickly than does mankind, the destruction every year from these causes must be enormous in order to keep down the numbers of each species, since evidently they do not increase regularly from year to year, as otherwise the world would long ago have been crowded with those that breed most quickly. Vaguely thinking over the enormous and constant destruction which this implied, it occurred to me to ask the question, why do some die and some live? And the answer was clearly, on the whole the best fitted live... and considering the amount of individual variation that my experience as a collector had shown me to exist, then it followed that all the changes necessary for the adaptation of the species to the changing conditions would be brought about... In this way every part of an animals organization could be modified exactly as required, and in the very process of this modification the unmodified would die out, and thus the definite characters and the clear isolation of each new species would be explained.[33]
Wallace had once briefly met Darwin, and was one of the correspondents whose observations Darwin used to support his own theories. Although Wallace's first letters to Darwin have been lost, he carefully kept the letters he received.[34] In the first letter dated 1 May 1857 Darwin commented that Wallace's letter of October 10th which he'd recently received as well as Wallace's paper On the Law that has regulated the Introduction of New Species of 1855 showed that they were both thinking alike and to some extent reaching similar conclusions, and said that he was preparing his own work for publication in about two years time.[35] The second letter of 22 December 1857 said how glad he was that Wallace was theorising about distribution, adding that "without speculation there is no good and original observation" while commenting that "I believe I go much further than you".[36] Wallace trusted Darwin's opinion on the matter, and sent him his essay, "On the Tendency of Varieties to Depart Indefinitely From the Original Type", with the request that Darwin would review it and pass it on to Charles Lyell if he thought it worthwhile.[37] On 18 June 1858 Darwin received the manuscript from Wallace. While Wallace's essay did not employ Darwin's term "natural selection", it did outline the mechanics of an evolutionary divergence of species from similar ones due to environmental pressures. In this sense, it was very similar to the theory that Darwin had worked on for twenty years, but had yet to publish. Darwin wrote in a letter to Charles Lyell: "he could not have made a better short abstract! Even his terms now stand as heads of my chapters!"[38] Although Wallace had not requested that his essay be published, Charles Lyell and Joseph Hooker decided to present the essay, together with excerpts from unpublished writings of Darwin that he had privately disclosed to Hooker in 1847, to the Linnean Society of London on 1 July 1858, highlighting Darwin's priority.[39]
Wallace accepted the arrangement after the fact, grateful that he had been included at all. Darwin's social and scientific status was at that time far greater than Wallace's, and it was unlikely that Wallace's views on evolution would have been taken as seriously. Lyell and Hooker's arrangement relegated Wallace to the position of co-discoverer, and he was not the social equal of Darwin or the other elite British natural scientists. However, the joint reading of their papers on natural selection linked Wallace's name to that of the more eminent Darwin. This, combined with Darwin's (as well as Hooker's and Lyell's) advocacy on his behalf, gave Wallace much greater access to the highest levels of British science than he had previously enjoyed.[40] When he returned to England, Wallace met Darwin and the two remained friendly afterwards.

[edit] Differences between Darwin's and Wallace's ideas on natural selection
Historians of science have noted that while Darwin considered the ideas in Wallace's paper to be essentially the same as his own, there were differences. Darwin emhpasized competition between individuals of the same species to survive and reproduce, where as Wallace emphasised ecological pressure on varieties and species forcing them to become adapted to their local environment or become extinct.[41]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-38#_note-38" \o "" [42] It has been suggested that Wallace's emphasis on the importance of adaption to the environment for survival and Darwin's emphasis on competition between individuals of the same species was at the root of their disagreement over the importance of sexual selection.[43]
[edit] Cybernetics and systems theory
Wallace said, in a largely overlooked passage of his famous 1858 paper that:

The action of this principle is exactly like that of the centrifugal governor of the steam engine, which checks and corrects any irregularities almost before they become evident; and in like manner no unbalanced deficiency in the animal kingdom can ever reach any conspicuous magnitude, because it would make itself felt at the very first step, by rendering existence difficult and extinction almost sure soon to follow.[37]
The cybernetician and anthropologist Gregory Bateson would later observe that though seeing it only as an illustration, Wallace had "probably said the most powerful thing that’d been said in the 19th Century".[44] Other scholars continue to explore the connection between natural selection and systems theory.[45]
[edit] Defence of Origin of Species
After the publication of Darwin’s Origin of Species Wallace became one of its staunchest defenders. In one incident that particularly pleased Darwin in 1863, Wallace published the short paper Remarks on the Rev. S. Haughton's Paper on the Bee's Cell, And on the Origin of Species in order to utterly demolish a paper by a professor of geology at the University of Dublin that had sharply criticised Darwin’s comments in the Origin on how hexagonal honey bee cells could have evolved through natural selection.[46]
[edit] Warning colouration and sexual selection
In 1867 Darwin wrote to Wallace about a problem he was having understanding how some caterpillars could have evolved conspicuous colour schemes. Darwin had come to believe that sexual selection, an agency to which Wallace didn’t attribute the same importance as Darwin did, explained many conspicuous animal colour schemes. However, Darwin realised that this could not apply to caterpillars. Wallace responded that he and Bates had observed that many of the most spectacular butterflies had a peculiar odour and taste, and that he had been told by John Jenner Weir that birds would not eat a certain kind of common white moth because they found it unpalatable. "Now, as the white moth is as conspicuous at dusk as a coloured caterpillar in the daylight", Wallace wrote back to Darwin that it seemed likely that the conspicuous colour scheme served as a warning to predators and thus could have evolved through natural selection. Darwin was impressed by the idea. At a subsequent meeting of the Entomological Society Wallace asked for any evidence anyone might have on the topic. In 1869 Weir published data from experiments and observations involving brightly coloured caterpillars that supported Wallace’s idea. Warning colouration would prove to be one of a number of contributions Wallace would make in the area of the evolution of animal colouration in general and the concept of protective colouration in particular.[47] It was also part of a life long disagreement Wallace would have with Darwin over the importance of sexual selection. In his 1878 book Tropical Nature and Other Essays he wrote extensively on the colouration of animals and plants and proposed alternative explanations for a number of cases Darwin had attributed to sexual selection.[48] He would revisit the topic at length in his 1889 book Darwinism.

[edit] Wallace effect
In 1889 Wallace wrote the book Darwinism which explained and defended natural selection. In it he proposed the hypothesis that when two populations of a species had diverged beyond a certain point, hybrid offspring would be less fit than either parent form, and at that point natural selection will tend to eliminate the hybrids, contributing to the reproductive isolation of the populations. This idea came to be known as the Wallace effect.[49]








Illustration of a chimpanzee from the chapter on application of natural selection to man in Wallace's 1889 book Darwinism
[edit] Application of theory to mankind and teleology
In 1864 Wallace published a paper, "The Origin of Human Races and the Antiquity of Man Deduced from the Theory of 'Natural Selection'", applying the theory to mankind. Darwin had not yet publicly addressed the subject, although Thomas Huxley had in Evidence as to Man's Place in Nature.

Shortly afterwards Wallace became a spiritualist. At about the same time he began to maintain that natural selection cannot account for mathematical, artistic, or musical genius, as well as metaphysical musings, and wit and humour. He would eventually say that something in "the unseen universe of Spirit" had interceded at least three times in history: The first was the creation of life from inorganic matter. The second was the introduction of consciousness in the higher animals, and the third was the generation of the higher mental faculties in mankind. He also believed that the raison d'être of the universe was the development of the human spirit.[50] These views greatly disturbed Darwin, who argued that spiritual appeals were not necessary and that sexual selection could easily explain apparently non-adaptive mental phenomena. As one historian of science has pointed out, Wallace's views in this area were at odds with two major tennants of the emerging Darwinian philosophy, which were that evolution was not teleological and that it was not anthropocentric.[51] While many historians have concluded that Wallace's belief that natural selection was insufficient to explain the development of consciousness and the human mind was directly caused by his adoption of spiritualism, other Wallace scholars have disagreed, and some maintain that Wallace never believed natural selection applied to those areas.[52]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-49#_note-49" \o "" [53] Reaction to Wallace's ideas on this topic among leading naturalists at the time varied. Charles Lyell would endorse Wallace's views on human evolution over Darwin's.[54]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-51#_note-51" \o "" [55] However, many, including Huxley, Hooker, and Darwin himself would be critical of Wallace's views.[56]
[edit] Assesment of Wallace's role in history of evolutionary theory
In many accounts of the history of evolution, Wallace is mentioned only in passing as simply being the "stimulus" to publication of Darwin's own theory.[57] In reality, Wallace developed his own distinct evolutionary views which diverged from Darwin's, and was considered by many (especially Darwin) to be a leading thinker on evolution in his day, whose ideas could not be ignored. One historian of science has pointed out that through both private correspondence and published works Darwin and Wallace exchanged knowledge and stimulated each other's ideas and theories over an extended period.[58] Wallace is the most cited naturalist in Darwin's Descent of Man, often in strong disagreement.[59] Wallace would remain a ardent defender of natural selection for the rest of his life. By the 1880's, evolution was widely accepted in scientific circles, but Wallace and August Weismann were nearly alone among prominent biologists in believing that natural selection was the major driving force behind it.[60]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-57#_note-57" \o "" [61] In 1889 Wallace would publish the book Darwinism as a response to the scientific critics of natural selection.[62] Of all Wallace's books it is the most cited by scholarly publications.[63]
[edit] Spiritual views
In a letter to his brother in law in 1861, Wallace wrote:

...I remain an utter disbeliever in almost all that you consider the most sacred truths. I will pass over as utterly contemptible the oft-repeated accusation that sceptics shut out evidence because they will not be governed by the morality of Christianity...I am thankful I can see much to admire in all religions. To the mass of mankind religion of some kind is a necessity. But whether there be a God and whatever be His nature; whether we have an immortal soul or not, or whatever may be our state after death, I can have no fear of having to suffer for the study of nature and the search for truth, or believe that those will be better off in a future state who have lived in the belief of doctrines inculcated from childhood, and which are to them rather a matter of blind faith than intelligent conviction.[64]
Wallace was an enthusiast of phrenology,[65] and early in his career he experimented with hypnosis; then known as mesmerism. He used some of his students in Leicester as subjects.[66] When he began his experiments with mesmerism the topic was very controversial and early experimenters, such as John Elliotson, had been harshly criticised by the medical and scientific establishment.[67] Wallace drew a connection between his experiences with mesmerism and his later investigations into spiritualism. In 1893 he would write:

I thus learnt my first great lesson in the inquiry into these obscure fields of knowledge, never to accept the disbelief of great men or their accusations of imposture or of imbecility, as of any weight when opposed to the repeated observation of facts by other men, admittedly sane and honest. The whole history of science shows us that whenever the educated and scientific men of any age have denied the facts of other investigators on a priori grounds of absurdity or impossibility, the deniers have always been wrong.[68]
Wallace began investigating spiritualism in the summer of 1865, possibly at the urging of his older sister Fanny Sims who had been involved with it for some time.[69] After reviewing the literature on the topic and attempting to test the phenomena he witnessed at séances, he came to accept that the belief was connected to a natural reality. He would remain convinced that at least some séance phenomena were genuine for the rest of his life, no matter how many accusations of fraud sceptics would make, or how much evidence of it they would produce. Exactly what factors influenced his adoption of spiritualism has been a topic of disagreement among historians and biographers. It has been suggested by one biographer that the emotional shock he had received a few months earlier when his first fiancée broke their engagement contributed to his receptiveness to spiritualism.[70] Other scholars have preferred to emphasise instead Wallace's desire to find rational and scientific explanations for all phenomena, both material and non material, of the natural world and of human society.[71]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-Belief_and_Spiritualism#_note-Belief_and_Spiritualism" \o "" [67]
Spiritualism appealed to many educated Victorians who no longer found traditional religious doctrine such as that of the Church of England acceptable, but who were unsatisfied with the completely materialistic and mechanical view of the world that was increasingly emerging from 19th century science.[72] However, several scholars who have researched Wallace's views in depth have emphasized that for him spiritualism was a matter of science and philosophy rather than religious belief.[71]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-Belief_and_Spiritualism#_note-Belief_and_Spiritualism" \o "" [67] Other prominent 19th century intellectuals involved with spiritualism included the social reformer Robert Owen, who was one of Wallace’s early idols,[73] the physicists William Crookes and Lord Rayleigh, the mathematician Augustus De Morgan, and the Scottish publisher Robert Chambers.[74]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-69#_note-69" \o "" [75]
Wallace's very public advocacy of spiritualism and his repeated defence of spiritualist mediums against allegations of fraud in the 1870s damaged his scientific reputation. It strained his relationships with previously friendly scientists such as Henry Bates, Thomas Huxley, and even Darwin who felt he was overly credulous. Others, such as the physiologist William Benjamin Carpenter and zoologist Edwin Ray Lankester became openly and publicly hostile to Wallace over the issue. Wallace and other scientists, notably William Crookes, who defended spiritualism, were subject to much criticism from the press, with The Lancet, the leading English medical journal of the time, being particularly harsh. The controversy would affect the public perception of Wallace’s work for the rest of his career.[76] When Darwin first tried to rally support among naturalists for getting Wallace awarded a Civil pension in 1879, Joseph Hooker responded:

Wallace has lost caste considerably, not only by his adhesion to Spiritualism, but by the fact of his having deliberately and against the whole voice of the committee of his section of the British Association, brought about a discussion of on Spiritualism at one of its sectional meetings. That he is said to have done so in an underhanded manner, and I well remember the indignation it gave rise to in the B.A. Council.[77]
Hooker would eventually relent and agree to support the pension request.[78]
[edit] Biogeography and ecology








Front piece of The Geographical Distribution of Animals showing Wallace's 6 Biogeographical regions

In 1872, at the urging of many of his friends including Darwin, Philip Sclater, and Alfred Newton, Wallace began research for a general review of the geographic distribution of animals. He was unable to make much progress initially , in part because classification systems for many types of animals were in flux at the time.[79] He was able to resume the work in earnest in 1874 thanks to the publication of a number of new works on classification.[80] He was able to extend the system developed by Sclater, which divided the earth into 6 separate geographic regions for describing the geographical distribution of birds, to cover mammals, reptiles and insects as well. The resulting system is the basis for the zoogeographic regions still in use today. He discussed all of the factors then known to influence the current and past geographic distribution of animals within each geographical region. These included the effects of the appearance and disappearance of land bridges (such as the one currently connecting North America and South America), and the effects of periods of increased glaciation. He provided maps that displayed factors, such as elevation of mountains, depths of oceans, and the character of regional vegetation, that effected the distribution of animals. He also summarized all the known families and genera of the higher animals and listed their known geographic distributions. He organized the text so that it would be easy for a traveler to use to learn what animals could be found in a particular location. The resulting two volume work, The Geographical Distribution of Animals, was published in 1876 and would serve as the definitive text on zoogeography for the next 80 years.[81]
In 1880 Wallace published the book Island Life as a sequel to The Geographical Distribution of Animals. It surveyed the distribution of both animal and plant species on islands. Wallace classified islands into 3 different types. Oceanic islands, such as the Galapagos and Hawaiian Islands (then known as the Sandwich Islands) formed in mid ocean and had never been part of any large continent. Such islands were characterized by a complete lack of terrestrial mammals and amphibians, and their inhabitants (with the notable exceptions of migratory birds and species introduced by human activity) were the typically the result of accidental colonization and subsequent evolution. He divided continental islands into to 2 separate classes depending on whether they had recently been part of a continent (like Britain) or much less recently (like Madagascar) and discussed how that difference affected the flora and fauna. He talked about how isolation affected evolution and how that could result in the preservation of classes of animals, such as the lemurs of Madagascar that were remnants of once widespread continental faunas. He extensively discussed how changes of climate, particularly periods of increased glaciation, may have affected the distribution of flora and fauna on some islands, and the first portion of the book discusses possible cuases of these great ice ages. Island Life was considered a very important work at the time of its publication, and was discussed extensively in scientific circles both in published reviews and in private correspondence.[82]
[edit] Environmental issues
Wallace’s extensive work in biogeography made him aware of the impact of human activities on the natural world. In Tropical Nature and Other Essays, which he published in 1878, he warned about the dangers of deforestation and soil erosion especially in tropical climates prone to heavy rainfall. Noting the complex interactions between vegetation and climate, he warned that the extensive clearing of rainforest for coffee cultivation in Ceylon (Sri Lanka) and India would adversely impact the climate in those countries and lead to their eventual impoverishment due to soil erosion.[83] In Island Life Wallace again talked about deforestation and also the impact of invasive species. He wrote the following about the impact of European colonization on the island of St. Helena:

…yet the general aspect of the island is now so barren and forbidding that some persons find it difficult to believe that it was once all green and fertile. The cause of this change, is however, very easily explained. The rich soil formed by decomposed volcanic rock and vegetable deposits could only be retained on the steep slopes so long as it was protected by the vegetation to which it in great part owed its origin. When this was destroyed, the heavy tropical rains soon washed away the soil, and has left a vast expanse of bare rock or sterile clay. This irreparable destruction was caused, in the first place, by goats, which were introduced by the Portuguese in 1513, and increased so rapidly that in 1588 they existed in the thousands. These animals are the greatest of all foes to trees, because they eat off the young seedlings, and thus prevent the natural restoration of the forest. They were, however, aided by the reckless waste of man. The East India Company took possession of the island in 1651, and about the year 1700 it began to be seen that the forests were fast diminishing, and required some protection. Two of the native trees, redwood and ebony, were good for tanning, and, to save trouble, the bark was wastefully stripped from the trunks only, the remainder being left to rot; while in 1709 a large quantity of the rapidly disappearing ebony was used to burn lime for building fortifications![84]
[edit] Social and political views
During his time as an apprentice builder in London, which started in 1836, Wallace was exposed to radical reformist political ideas. He encountered many of these ideas at the London Mechanics' Institute, where he attended lectures by prominent social reformers and found their books in the library. These ideas would have a profound and lasting influence on his thinking. He was particularly influenced by the ideas of Robert Owen and Thomas Paine.[85] His deep sympathy for what he considered to be an oppressed working class and his discomfort with class conscious English society would always separate him from a British scientific establishment that in the 19th century was dominated by members of the upper class.[86] In 1889 Wallace would read Looking Backward by Edward Bellamy and thereafter he would refer to himself as a socialist.[87]
These ideas would lead him to oppose both Social Darwinism and Eugenics, ideas supported by other prominent 19th century evolutionary thinkers, on the grounds that contemporary society was too corrupt and unjust to allow any reasonable determination of who was fit or unfit.[88]
One of the political causes to which Wallace devoted a significant amount of time was land reform. He believed that rural land should be owned by the state and leased to people who would make whatever use of it that would benefit the largest number of people, thus breaking the often-abused power of wealthy landowners in English society. In 1881 Wallace was elected as the first president of the newly formed Land Nationalization Society. Later that year he wrote a book, Land Nationalisation; Its Necessity and Its Aims, on the topic.[89]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-Bibliography#_note-Bibliography" \o "" [17] Another topic on which he wrote and spoke at length was the negative effects of international trade on the lives of working class people.[90] He was also a supporter of women's suffrage.[91]
[edit] Other controversies
In 1884 Wallace was drawn into the debate over mandatory smallpox vaccination. Wallace originally saw the issue as a matter of personal liberty, but after studying some of the statistics provided by anti-vaccination activists he began to question the efficacy of vaccination.[92] At the time the germ theory of disease was very new and far from universally accepted, and no one knew enough about the human immune system to understand why vaccination worked. When Wallace did some research he discovered some cases where supporters of vaccination had used questionable statistics. Always suspicious of authority, Wallace became convinced that reductions in the incidence of smallpox that had been attributed to vaccination were in fact due to better hygiene and sanitation, and that physicians had a vested interest in promoting vaccination.[92] In 1889 Wallace gave evidence before a Royal Commission investigating the controversy. When the commission examined the material he had submitted to support his testimony, they found a number of errors including some questionable statistics. The Lancet stated that Wallace and the other anti-vaccination activists were being highly selective in their choice of statistics, ignoring large quantities of data inconsistent with their position. The commission found that smallpox vaccination was effective and should remain compulsory, though they did recommend some changes in procedures to improve safety and that the penalties for people who refused to comply be made less severe. Wallace wrote a pamphlet attacking the commission’s findings, and it in turn was attacked by The Lancet which stated that it contained many of the same errors as his evidence given to the commission.[92]
In 1907 Wallace wrote the short book Is Mars Habitable? to criticise the claims made by Percival Lowell that there were Martian canals built by intelligent beings. Among other things Wallace pointed out that spectroscopic analysis had shown no signs of water vapour in the Martian atmosphere.

[edit] Death and aftermath
On November 7, 1913 Wallace died at home in the country house he called Old Orchard, which he had built a decade earlier.[93] He was 90 years old. His death was widely reported in the press. The New York Times called him "the last of the giants belonging to that wonderful group of intellectuals that included, among others, Darwin, Huxley, Spencer, Lyell, and Owen, whose daring investigations revolutionized and evolutionized the thought of the century." Another commentator in the same edition said “No apology need be made for the few literary or scientific follies of the author of that great book on the 'Malay Archipelago'.”[94]
Some of Wallace's friends suggested that he be buried in Westminster Abbey, but his wife followed his wishes and had him buried in the small cemetery at Broadstone.[93] Several prominent British scientists formed a committee to have a medallion of Wallace placed in Westminster near where Darwin had been buried. The medallion was unveiled November 1, 1915.

By the end of his life Wallace had become a well known public figure both as a scientist and as a social activist who was sought out by journalists and others for his views on a variety of issues.[95] He also became, somewhat unwillingly, the recipient of a large number of public honours such as election to the Royal Society, The Copley Medal, and the Order of Merit. However, his fame faded quickly after his death and for a long time he was treated as a relatively obscure figure in the history of science.[96] A number of reasons have been suggested for this lack of attention, including his lack of self promotion, disregard for his own reputation, and the discomfort of much of the scientific community with some of his unconventional ideas. Since the year 2000 there have been at least five biographies on him and two anthologies of his writings published, and he has become less obscure.[97]








Alfred Russel Wallace, and signature, from the frontispiece of Darwinism (1889)

[edit] Awards, honours, and memorials
· Among the many awards presented to Wallace were the Order of Merit (1908), the Royal Society's Royal Medal (1868) and Copley Medal (1908), the Royal Geographical Society's Founder's Medal (1892) and the Linnean Society's Gold Medal (1892). 

· Elected head of the anthropology section of the British Association in 1866. 

· Elected president of the Entomological Society of London in 1870. 

· Elected head of the biology section of the British Association in 1876. 

· Awarded a civil pension of GB£200 a year, in large part due to lobbying by Darwin and Huxley, by British government in 1881. 

· Asked to chair the International Congress of Spiritualists (which was meeting in London) in 1898. 

· In 1928, a house at Richard Hale School was named for Wallace. Wallace attended Richard Hale as a student from 1828–1836. 

· In November 1, 1915, a medallion with his name on it was placed in Westminster Abbey. 

· He is also honoured by having craters on Mars and the Moon named after him. 

· A centre for biodiversity research in Sarawak named in his memory was proposed in 2005.[98] 

[edit] Writings by Wallace
Wallace was an extremely prolific author who published 22 full length books and 747 shorter pieces, 508 of which were scientific papers (191 of them published in Nature) and most of the rest commentary on social issues.[99]

 HYPERLINK "http://en.wikipedia.org/wiki/Alfred_Russel_Wallace" \l "_note-Bibliography#_note-Bibliography" \o "" [17]
[edit] Selected books
· The Malay Archipelago, 1869 

· Contributions to the Theory of Natural Selection, 1870 

· The Geographical Distribution of Animals, 1876 

· Tropical Life and Other Essays, 1878 

· Island Life, 1881 

· Darwinism, 1889 

· My Life: A Record of Events and Opinions, 1905 
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	Born:
	June 12, 1851
Penkhull, Staffordshire

	Died:
	August 22, 1940
Lake, Wiltshire

	Occupation:
	Physicist and inventor


Sir Oliver Joseph Lodge, FRS, (June 12, 1851 - August 22, 1940), born at Penkhull in Stoke-on-Trent and educated at Adams' Grammar School, was a physicist and writer involved in the development of the wireless telegraph. Lodge, in his Royal Institution lectures ("The Work of Hertz and Some of His Successors") coined the term "coherer" and gained the "syntonic" (or tuning) patent from the United States Patent Office.
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[edit] Career
Lodge obtained a Bachelor of Science degree from the University of London in 1875. He was appointed professor of physics and mathematics at University College, Liverpool, in 1881. Lodge received the Doctor of Science degree in 1887. In 1900 he moved from Liverpool back to the Midlands and became the first principal of the new Birmingham University, remaining there until his retirement in 1919, overseeing the start of the move from Edmund Street in the city centre to the present Edgbaston campus. Lodge was awarded the Rumford Medal of the Royal Society in 1898 and was knighted by King Edward VII in 1902.

[edit] Accomplishments
Lodge is notable for his work on the aether, which had been postulated as the wave-bearing medium filling all space. He transmitted radio signals on August 14, 1894 at a meeting of the British Association for the Advancement of Science at Oxford University,[1] one year before Marconi but one year after Tesla. Lodge improved Edouard Branly's coherer radio wave detector by adding a "trembler" which dislodged clumped filings, thus restoring the device's sensitivity. Lodge did other scientific investigations on lightning, the source of the electromotive force in the voltaic cell, electrolysis, and the application of electricity to the dispersal of fog and smoke. Lodge, Oliver J (1932). Lodge made the first broadcast demonstration at the annual meeting of the British Association for the Advancement of Science, in 1894 at Oxford University. This was two years before Marconi's first broadcast of 1896. In 1995 the Royal Society recognized this scientific break through at a special ceremony at Oxford University. Past Years: An Autobiography. New York: Charles Scribner's Sons, p231.He also made a major contribution to motoring when he invented electric spark ignition for the internal combustion engine (the Lodge Igniter). Later, two of his sons developed his ideas and in 1903 founded Lodge Bros, which eventually became known as Lodge Plugs Ltd.

In 1889 Lodge was appointed President of the Liverpool Physical Society, a position he held until 1893. The society still runs to this day though under a student body.

Lodge was an active member of the Fabian Society and published two Fabian Tracts: Socialism & Individualism (1905) and co-authored Public Service vesus Private Expanditure with Sidney Webb, George Bernard Shaw and Sidney Ball
Lodge is also remembered for his studies of life after death. He first began to study psychical phenomena (chiefly telepathy) in the late 1880s. After his son, Raymond, was killed in World War I in 1915, Lodge visited several psychics and wrote about the experience in a number of books, including the best-selling "Raymond, or Life and Death" (1916). Altogether, he wrote more than 40 books, about the afterlife, aether, relativity, and electromagnetic theory.

Besides inventing the spark plug and wireless, Lodge also invented the moving-coil loudspeaker, the vacuum tube (valve) and the variable tuner.

[edit] Family
Lodge had twelve children, six boys and six girls. Four of his sons went into business using Lodge's inventions. His sons Brodie and Alec created the Lodge Plug Company, which manufactured spark plugs for cars and aeroplanes. Lionel and Noel founded a company that produced a machine for cleaning factory smoke.

[edit] Later life
Before he died, Sir Oliver Lodge declared that he would prove the existence of an afterlife by making public appearances to the living after his death. No such appearances have been made. Lodge is buried at St. Michael’s Church, Wilsford (Lake), Wiltshire.

[edit] Lodge's parents and siblings
Sir Oliver Lodge was the eldest of eight sons and a daughter of Oliver Lodge (1826-1884) - later a china clay merchant at Wolstanton, Staffordshire - and his wife, Grace (née Heath) (1826-1879). Sir Oliver's siblings included Sir Richard Lodge (1855-1936), historian; Eleanor Constance Lodge (1869-1936), historian and principal of Westfield College, London; and Alfred Lodge (1854-1937), mathematician.

[edit] Historical Records
Sir Oliver Lodge's letters and papers were divided after his death. Some were deposited at the University of Birmingham and University of Liverpool and others at the Society for Psychical Research and the University College London. Lodge was long-lived and a prolific letter writer and other letters of his survive in the personal papers of other individuals and several other Universities and other institutions.

The University of Birmingham Special Collections holds over 2000 items of Sir Oliver's correspondence relating to family, co-workers at Birmingham and Liverpool Universities and also from numerous religious, political and literary figures. The collection also includes a number of Lodge's diaries, photographs and newscuttings relating to his scientific research and scripts of his published work. There are also an additional 211 letters of Sir Oliver Lodge which have been acquired over the years (1881-1939).


Devon Records Office holds Lodge's letters to Sir Thomas Acland 1907-1908

The University of Glasgow Library holds Sir Oliver's letters to William MacNeile Dixon (1900-1938).

The University of St Andrews has 23 letters from Sir Oliver to Wilfred Ward (1896-1908).

Trinity College Dublin are custodians of Lodge's correspondence with John Joly.

University College London Special Collections hold 1991 items of Sir Oliver Lodge's correspondence between 1871-1938.

Imperial College, London Archives hold 19 letters written from Sir Oliver to his fellow scientist, Sylvanus Thompson.

The Society for Psychical Research holds 2710 letters written to Oliver Lodge.

The London Science Museum holds an early notebook of Oliver Lodge's dated 1880, correspondence dating from 1894-1913 and a paper on atomic theory.

The University of Liverpool holds some notebooks and letters of Oliver Lodge and also has a laboratory named after him, the main administrative centre of the Physics Department where the majority of lecturers and researchers have their offices.

[edit] Publications
· Lodge, Oliver Joseph, "Electric Theory of Matter". Harper Magazine. 1904. (Oneill's Electronic Museum) 

· Lodge, Oliver Joseph, and Paul Tice, "Reason and Belief". Book Tree. February 2000. ISBN 1-58509-226-6 

· Lodge, Oliver Joseph, "The Work of Hertz and Some of His Successors", 1894 

· Lodge, Oliver Joseph, "RELATIVITY, A very elementary Exposition", June 11th. 1925 Paperback. Methuen & Co. LTD. London. 

· Lodge, Oliver Joseph, "Ether", Encyclopedia Britannica, Thirteenth Edition (1926). 

· Lodge, Oliver Joseph, "The Ether of Space". ISBN 1-4021-8302-X (paperback) ISBN 1-4021-1766-3 (hardcover) 

· Lodge, Oliver Joseph, "Ether and Reality". ISBN 0-7661-7865-X 

· Lodge, Oliver Joseph, "Phantom Walls". 

· Lodge, Oliver Joseph, "Past Years: An Autobiography". Charles Scribner's Sons, 1932. 

[edit] Notes and references
1. ^ Lodge, Oliver J (1932). This first broadcast demonstration by Lodge was two years before Marconi's first broadcast of 1896. In 1995 the Royal Society recognized this scientific break through at a special ceremony at Oxford University. Past Years: An Autobiography. New York: Charles Scribner's Sons, p231. 

[edit] External links
· U.S. Patent 609,154 , "Electric Telegraphy" (wireless telegraphy using Ruhmkorff or Tesla coil for transmitter and Branly coherer for detector, the "syntonic" tuning patent) August, 1898. Sold to Marconi in 1912. 

· "Oliver Joseph Lodge, Sir: 1851 - 1940". Adventures in CyberSound. 

· "Sir Oliver Lodge 1851-1940". First Spiritual Temple. 2001. 

· "Lodge, Sir Oliver Joseph". Columbia Encyclopedia, Sixth Edition. 2004. 

· "http://chem.ch.huji.ac.il/~eugeniik/history/lodge.html", containing further information on Lodge's life and work. 

· University of Birmingham Staff Papers: Papers of Sir Oliver Lodge ' 

· The Potteries Museum & Art Gallery, in Stoke-on-Trent, UK, features a display about local hero Oliver Lodge and his pioneering 1907 igniter, forerunner of the spark plug. 

[edit] See also
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Distinguish from Royal Society.

The Royal Institution in Edinburgh is now known as the Royal Scottish Academy.
The Royal Institution of Great Britain is an organisation devoted to scientific education and research, based in London. It was founded in 1799 by the leading British scientists of the age, including Henry Cavendish and its first president, George Finch, the 9th Earl of Winchilsea, for "diffusing the knowledge, and facilitating the general introduction, of useful mechanical inventions and improvements; and for teaching, by courses of philosophical lectures and experiments, the application of science to the common purposes of life." Much of its initial funding and the initial proposal for its founding were given by the Society for Bettering the Conditions and Improving the Comforts of the Poor, under the guidance of philanthropist Sir Thomas Bernard and scientist Sir Benjamin Thompson, Count Rumsford. Since its founding it has been based on Albemarle Street in Mayfair. Its Royal Charter was granted in 1800.
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[edit] History
Throughout its history, the Institution has supported public engagement with science through a programme of lectures, many of which continue today. The most famous of these are the annual Royal Institution Christmas Lectures, founded by Michael Faraday.

The Institution has had an instrumental role in the advancement of British science since its founding. Notable scientists who have worked there include Sir Humphry Davy (who discovered sodium and potassium), Michael Faraday, Sir Lawrence Bragg (who won the Nobel prize for his work on x-ray diffraction), and more recently Lord George Porter. In the 19th century Faraday carried out much of the research which laid the groundwork for the practical exploitation of electricity at the Royal Institution. Fourteen of the Royal Institution's resident scientists have won Nobel Prizes. Ten chemical elements including sodium were discovered at the Institution, as well as the electric generator and the atomic structure of crystals.

[edit] The Royal Institution today
The Royal Institution today, led by director Baroness Susan Greenfield, is a modern organisation committed to "diffusing science for the common purposes of life". Membership is open to all, with no nomination procedure or academic requirements, on payment of an annual subscription. School membership is free. Scientific research continues today in the Davy Faraday Research Laboratory, with over 60 staff and students, led by Richard Catlow.

The Council: President: HRH The Duke of Kent KG GCMG GCVO ADC FRS, Chairman: Winston Fletcher, Hon Treasurer: Dr Gwynneth Flower, Hon Secretary: Professor Alan Maries, Chair of Audit Committee: Clare Smallman, Council Members: Dr David Acheson, Dr Alun Anderson, Zoe Appleyard-Ley, Richard Melville Ballerand, Prof M K Banerjee, Dr Bernard Bulkin, Prof Clive Coen, Stewart Cohen, Robert Champion de Crespigny, Bob Eagle, Prof Malcolm Grant, Ralph Hulbert, Prof Lisa Jardine, Prof Sue Malcolm, Margaret Norman, Dr Chris Potts, Prof W Graham Richards, Sir John Ritblat, Dr Gill Samuels.

The Institution's palatial home has been greatly enlarged and redeveloped since 1799, and is a Grade I listed building. As well as the famous Faraday Lecture Theatre, the building contains several function rooms, a substantial library and modern research facilities. It is now also home to the Science Media Centre, an independent organisation which seeks to promote understanding between scientists and the media.

The Institution (today abbreviated as the Ri) has a substantial public science programme and science for schools programme, holding over one hundred events per year on a wide variety of topics. The Christmas Lectures continue today as a series of five lectures aimed at children and televised, on Five as of 2006. The Friday Evening Discourses are weekly lectures given by eminent scientists, each limited to exactly one hour. These lectures are open to all members of the Royal Institution and their guests, and are traditionally black tie events, though this is no longer compulsory. Many other events and lectures are held both at Albemarle Street and at other venues around the country.

As of 2005, the Royal Institution is seeking to raise £24 million for a significant redevelopment of its premises, and has been awarded a £5 million grant from the Heritage Lottery Fund. The architect is Sir Terry Farrell.

Since late 2006 the Royal Institution's research functions have been temporarily relocated to laboratories belonging to University College London, to allow refurbishment of the Albemarle Street premises.

[edit] The Faraday Museum
In 1973 the Royal Institution opened a museum dedicated to Michael Faraday. It is in the main building in Albemarle Street and is open to the public during normal weekday office hours. There is a reconstruction of one of Faraday's laboratories and a second room containing further historic apparatus and other items associated with Faraday.
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The premises of The Royal Society in London (first four properties only).

The Royal Society of London for the Improvement of Natural Knowledge, known simply as The Royal Society, is a learned society for science that was founded in 1660 and claims to be the oldest such society still in existence. Although a voluntary body, it serves as the academy of sciences of the United Kingdom (in which role it receives £30 million annually from the UK Government). It is a member organisation of the Science Council.

The Royal Society of Edinburgh (founded 1783) is a separate Scottish body. The Royal Irish Academy (founded 1785) is a separate Irish body.

	Contents

[hide]
· 1 History 

· 1.1 Historical philosophy and significance 

· 2 Current activities and significance 

· 3 Publications 

· 4 Governance 

· 4.1 Fellowship 

· 4.2 Council and Officers 

· 4.3 A selected list of Presidents 

· 4.4 Permanent Staff 

· 5 Awards 

· 5.1 Awards 

· 5.2 Medals 

· 5.3 Prize lectures 

· 6 Selected bibliography 

· 7 Timeline 

· 8 See also 

· 9 In fiction 

· 10 References 

· 11 External links 


[image: image21.png]


[edit] History
The Royal Society was founded in 1660, only a few months after the Restoration of King Charles II, by members of one or two either secretive or informal societies already in existence. The Royal Society enjoyed the confidence and official support of the restored monarchy. The "New" or "Experimental" form of philosophy was generally ill-regarded by the Aristotelian (and religious) academies, but had been promoted by Sir Francis Bacon in his book The New Atlantis.

Robert Boyle refers to the "Invisible College" as early as 1646. A founding meeting was held at the premises of Gresham College in Bishopsgate on 28 November 1660, immediately after a lecture by Sir Christopher Wren, at that time Gresham Professor of Astronomy. At a second meeting a week later, Sir Robert Moray, an influential Freemason who had helped organize the public emergence of the group, reported that the King approved of the meetings. The Royal Society continued to meet at the premises of Gresham College and at Arundel House, the London home of the Dukes of Norfolk, until it moved to its own premises in Crane Court in 1710. [1]
A formal Royal Charter of incorporation passed the Great Seal on 15 July 1662, creating "The Royal Society of London", with Lord Brouncker as the first President, and Robert Hooke was appointed as Curator of Experiments in November 1662. A second Royal Charter was sealed on 23 April 1663, naming the King as Founder and changing the name to "The Royal Society of London for the Improvement of Natural Knowledge".

The motto of the Royal Society, "Nullius in Verba" (Latin: "On the words of no one"), signifies the Society's commitment to establishing the truth of scientific matters through experiment rather than through citation of authority. Although this seems obvious today, the philosophical basis of the Royal Society differed from previous philosophies such as Scholasticism, which established scientific truth based on deductive logic, concordance with divine providence and the citation of such ancient authorities as Aristotle.

[edit] Historical philosophy and significance
The Royal Society imagined a network across the globe as a public enterprise, an "Empire of Learning", and strove to remove language barriers within the Sciences. The Royal Society was dedicated to the free flow of information and encouraged communication. Boyle, in particular, began the practice of reporting his experiments in great detail so that others could replicate them, unlike previous alchemists. Sir Isaac Newton was a practising alchemist and his assistant, J. T. Desaguliers, a demonstrator for the Royal Society, was a prominent Freemason and Grand Master of the Premier Grand Lodge of England. The Society thus had a complex relationship with occultism and secret societies. During the eighteenth century, masonic lodges in France became conduits for circulating scientific texts which could not be made available publicly (see John Toland). While the proceedings of the Royal Society reported for instance Chinese alchemists' immortality potions as fact, the Royal society did actually put the superstitions current to rigorous testing, for instance placing a spider on a table and sprinkling a circle of salt around it; on the theory that it couldn't walk across the salt. The spider promptly left the circle, thus disproving that myth.

[edit] Current activities and significance
· Funding scientific research. This is the largest area of expenditure for the Society, costing around £30m each year. [2] The flagship scheme is the University Research Fellowship which funds early careers scientists, with approximately 300 in post at any time. [3] Other schemes include the Royal Society Research Professorships to be awarded to world leading scientists based in the UK such as Professor Sir Alec Jeffreys FRS and international schemes to encourage foreign collaboration. The majority of grants are paid from the Society's Parliamentary Grant in Aid although some are funded by private donors such as BP and the Wolfson Foundation. 

· Publishing (see later). 

· Providing science advice, including science and mathematics education. High profile reports have recently been produced on nanotechnology and the use of non-human primates in research. 

· Science in Society programme to increase public interest in science. Activities include public lectures, discussion meetings and the annual Summer Science Exhibition (in London and Glasgow). 

[edit] Publications
The Royal Society publishes seven, high quality peer-reviewed journals covering: biological and physical sciences; history and philosophy of science; and cross-disciplinary research at the interface between the physical and life sciences. The list includes the world's longest running scientific journal, Philosophical Transactions of the Royal Society.

· Philosophical Transactions of the Royal Society 

· Philosophical Transactions of the Royal Society A 

· Philosophical Transactions of the Royal Society B 

· Proceedings of the Royal Society 

· Proceedings of the Royal Society A 

· Proceedings of the Royal Society B 

· Biology Letters [4] 

· Journal of the Royal Society Interface [5] 

· Notes and Records of the Royal Society 

· Biographical Memoirs of Fellows of the Royal Society, an annual volume of extended obituaries of Fellows of the Royal Society 

[edit] Governance
The Society is governed by its Council of Trustees, which is chaired by its President. The members of Council and the President are elected from its Fellowship.

[edit] Fellowship
As with many learned societies, the Society's governance structure is based on its Fellowship. Fellows are elected annually by the existing Fellowship for their "substantial contribution to the improvement of natural knowledge including mathematics, engineering science and medical science". Fellows must be citizens or ordinarily resident of the Commonwealth or Republic of Ireland, otherwise they may be elected as a Foreign Member.

Fellows are entitled to put the letters FRS after their name. Up to 44 new fellows are elected each year by ballot of the existing fellows of the Society based on a shortlist drawn up by Council and its 10 Sectional Committees. Candidates must be nationals or residents of the United Kingdom, the Republic of Ireland or Commonwealth countries. The Society's statutes state that candidates for election must have made "a substantial contribution to the improvement of natural knowledge, including mathematics, engineering science and medical science".

There are two additional categories: Royal Fellow, for a member of the Royal family to be admitted, and Honorary Fellow, for someone who has "rendered signal service to the cause of science, or whose election would significantly benefit the Society by their great experience in other walks of life". A maximum of forty-four Fellows, six Foreign Members and one Honorary Fellow may be elected each year. [6]
Foreign Member of the Royal Society is an honorary position within the Royal Society. It is a position at the same rank as a Fellow of the Royal Society to which scientists from outside the Commonwealth and the Republic of Ireland may be elected. Someone elected a Foreign Member may use the post-nominal letters ForMemRS.

Prior to the creation of the position of Honorary Fellow in 2000, people distinguished in other walks of life would sometimes be elected as Fellows; examples of this are the British Prime Ministers Benjamin Disraeli, Winston Churchill, Clement Attlee, and Margaret Thatcher.

[edit] Council and Officers
The Fellowship elects twenty-one members of Council, the governing body and trustees of the society. The chair of the council is the President of the Royal Society, currently Martin Rees. There are four other titled posts, variously referred to as Vice-Presidents, Secretaries and Officers: the Treasurer, the Foreign Secretary, the Physical Secretary and the Biological Secretary. The current holders of these posts are respectively David Wallace, Lorna Casselton, Martin J. Taylor and David Read. [7] [8]
[edit] A selected list of Presidents








Mace of the Royal Society, granted by Charles II

Main article: Presidents of the Royal Society
· Sir Christopher Wren (1680-1682) 

· Samuel Pepys (1684-1686) 

· Charles Montagu (1695-1698) 

· The Lord Somers (1698-1703) 

· Sir Isaac Newton (1703-1727) 

· Joseph Banks (1778-1820) 

· Sir Humphry Davy (1820-1827) 

· Prince Augustus, Duke of Sussex (1830-1838) 

· William Parsons, 3rd Earl of Rosse (1848-1854) 

· Sir Joseph Dalton Hooker (1873-1878) 

· Thomas Henry Huxley (1883-1885) 

· George Gabriel Stokes (1885-1890) 

· William Thomson, 1st Baron Kelvin (1890-1895) 

· Joseph Lister, 1st Baron Lister (1895-1900) 

· Sir William Huggins (1900-1905) 

· John William Strutt, 3rd Baron Rayleigh (1905-1908) 

· Sir Joseph John Thomson (1915-1920) 

· Sir Ernest Rutherford (1925-1930) 

· Sir William Henry Bragg (1935-1940) 

· Sir Henry (Hallett) Dale (1940-1945) 

· Robert May, Baron May of Oxford (2000-2005) 

· Martin Rees, Baron Rees of Ludlow (2005-) 

[edit] Permanent Staff
The Society's 15 Sections are administered by the permanent staff, led by the Executive Secretary, Stephen Cox CVO. The Executive Secretary is supported by the Senior Managers of the Society:

· Mr. Ian Cooper, Director of Finance and Operations 

· Dr. Peter Collins, Director of Science Policy 

· Dr. David Stewart Boak, Director of Communications 

[edit] Awards
The Society awards 10 medals, 7 prizes (which it terms awards) and 9 prize lectureships variously annually, biennially or triennially, according to the terms of reference for each award. The Society also runs The Aventis Prizes for Science Books.

Medals and Prize lectures are awarded to scientists in honour of the excellence of their science. Only Fellows can make nominations, which are assessed by committees of Fellows which recommends to the Society's Council who should receive them. Nominees do not have to be Fellows. Recipients of Medals and Prize Lectures receive a struck medal, a scroll, and an honorarium from the Society's private funds. Prize lecturers are required to give a public lecture. [9].

The Prizes often have the word Award in their title, and are open to nomination from all. They have a variety of assessment criteria and selection process. Some, such as the Michael Faraday Prize, require the recipient to give a public lecture, whereas others, such as the Kohn Award, provide funds for the recipient to undertake a project.

A full list of recipients is on the Awards section of the Society's website.

[edit] Awards
· Armourers & Brasiers’ Prize 

· Kohn Award 

· Michael Faraday Prize 

· Mullard Award 

· Pfizer Award 

· Rosalind Franklin Award 

· Microsoft European Science Award (started in 2006) 

[edit] Medals
· Buchanan Medal 

· Copley Medal 

· Darwin Medal 

· Davy Medal 

· Gabor Medal 

· Hughes Medal 

· Leverhulme Medal 

· Royal Medals 

· Rumford Medal 

· Sylvester Medal 

[edit] Prize lectures
· Bakerian lecture 

· Francis Crick Lecture 

· Croonian Lecture 

· Ferrier Lecture 

· Leeuwenhoek Lecture 

· Clifford Paterson lecture 

· Wilkins-Bernal-Medawar lecture 

· Details of Royal Society prize lectures 
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John William Strutt, 3rd Baron Rayleigh

	Born
	12 November 1842
Langford Grove, Maldon, Essex, UK

	Died
	30 June 1919
Terling Place, Witham, Essex, UK

	Residence
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	Nationality
	



 HYPERLINK "http://en.wikipedia.org/wiki/England" \o "England" English

	Field
	Physicist

	Institutions
	University of Cambridge

	Alma mater
	University of Cambridge

	Academic advisor  
	Edward John Routh

	Notable students  
	J. J. Thomson George Paget Thomson



 Jagdish Chandra Bose





	Known for
	Discovery of argon
Rayleigh waves
Rayleigh scattering
Rayleigh criterion

	Notable prizes
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John William Strutt, 3rd Baron Rayleigh (12 November 1842 – 30 June 1919) was an English physicist who (with William Ramsay) discovered the element argon, an achievement that earned him the Nobel Prize for Physics in 1904. He also discovered the phenomenon now called Rayleigh scattering and predicted the existence of the surface waves now known as Rayleigh waves.
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[edit] Biography
Strutt was born in Langford Grove, Essex and in his early years suffered frailty and poor health.

He went to Harrow School and began studying mathematics at Trinity College, Cambridge, in 1861. In 1865, he obatined his BA (Senior Wrangler and 1st Smith's prize) and MA in 1868. He was subsequently elected to a Fellowship of Trinity. He held the post until his marriage to Evelyn Balfour, daughter of James Maitland Balfour in 1871. He had three sons with her.





In 1873 his father, John Strutt, 2nd Baron Rayleigh died, and he inherited the Barony of Rayleigh.

He was the second Cavendish Professor of Physics at the University of Cambridge, following James Clerk Maxwell in this position from 1879 to 1884.

Approximately 1900 Lord Rayleigh developed the Duplex (combination of two) Theory (Human sound localization using two binaural cues). Interaural time delay (ITD) and interaural level difference (ILD) (assuming a spherical head with no external pinnae). Humans perceive sound objects spatially, using the difference in the phase (time delay) of the sound and the difference in amplitude (level) between the two ears, in a similar way that stereoscopic sight provides depth perception. Also called two primary cues for azimuth (horzontal location) but possibly its two primary cues for a 3 dimensional bearing. For example when you hear a seagull call out you can determine roughly x y and z location of the sound. Although Pinnae reflections are considered a main cue for vertical localisation.

Lord Rayleigh was elected to Fellow of the Royal Society on June 12, 1873 and was elected president of the Royal Society between 1905 and 1908.

Lord Rayleigh died on June 30, 1919 in Witham, Essex.

Craters on Mars and the Moon are named in his honor as well as a type of surface wave known as a Rayleigh wave.

[edit] Prizes
· Royal Medal (1882) 

· Matteucci Medal (1894) 

· Copley Medal (1899) 

· Nobel Prize for Physics (1904) 

· Rumford Medal (1920) 

[edit] See also
· Rayleigh criterion 

· Rayleigh fading 

· Rayleigh number 

· Rayleigh quotient 

· Rayleigh scattering 

· Rayleigh (unit) (named after his son) 

· Rayleigh waves 

· Rayleigh-Jeans law 

· Rayleigh distribution 

· Rayleigh-Taylor instability 
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James Clerk Maxwell

	Born
	13 June 1831
Edinburgh, Scotland

	Died
	5 November 1879
Cambridge, England

	Residence
	Scotland

	Nationality
	Scottish

	Field
	Mathematician and physicist

	Alma mater
	University of Cambridge

	Known for
	Maxwell's Equations, The Maxwell Distribution

	Notable prizes
	Rumford Medal, Adams Prize

	Religion
	Christian


James Clerk Maxwell (13 June 1831 – 5 November 1879) was a Scottish mathematician and theoretical physicist. His most significant achievement was formulating a set of equations — eponymously named Maxwell's equations — that for the first time expressed the basic laws of electricity and magnetism in a unified fashion. He also developed the Maxwell distribution, a statistical means to describe aspects of the kinetic theory of gases. These two discoveries helped usher in the era of modern physics, laying the foundation for future work in such fields as special relativity and quantum mechanics. He is also known for creating the first true color photograph in 1861.

The majority of Maxwell's illustrious career took place at the University of Cambridge, where his investigations often made use of his mathematical aptitude, drawing on elements of geometry and algebra. With these skills, Maxwell was able to demonstrate that electric and magnetic fields travel through space, in the form of waves, and at the constant speed of light. Finally, in 1861 Maxwell wrote a four-part publication in the Philosophical Magazine called On Physical Lines of Force where he first proposed that light was in fact undulations in the same medium that is the cause of electric and magnetic phenomena.

Maxwell is considered by many, especially those within the field of physics, to be the scientist of the nineteenth century most influential on twentieth century physics. His contributions to physics are considered by many to be of the same magnitude as those of Isaac Newton and Albert Einstein.[1] In 1931, on the centennial anniversary of Maxwell's birthday, Einstein described Maxwell's work as the "most profound and the most fruitful that physics has experienced since the time of Newton."[2]
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[edit] Biography
[edit] Early life and education
James Clerk Maxwell was born on 13 June 1831 in Edinburgh, Scotland, to John Clerk and Frances (née Cay) Maxwell. His birthplace, at 15 India Street, is now the location of the International Centre for Mathematical Sciences. It was at this time that physicist Michael Faraday was in the process of completing his work on magnetic induction, a concept upon which Maxwell would later build.

Maxwell grew up on his father's estate in the Scottish countryside. He was encouraged by his father to pursue his scientific and mathematical interests. Maxwell entered college at the age of 16 and eventually graduated with high honors in mathematics. All indications suggest that Maxwell had maintained an unquenchable curiosity from an early age. By the age of three, everything that moved, shone, or made a noise drew the question: "what's the go o' that?".[3] In a letter to her sister Jane Cay in 1834, his mother describes this innate sense of inquisitiveness:

He is a very happy man, and has improved much since the weather got moderate; he has great work with doors, locks, keys, etc., and 'show me how it doos' is never out of his mouth. He also investigates the hidden course of streams and bell-wires, the way the water gets from the pond through the wall...[1]
Recognizing the potential of young Maxwell, his mother Frances took responsibility for his early education, which in Victorian times was largely the job of the women of the house. She became ill — probably with cancer — and died in 1839. His father, John Clerk Maxwell, undertook the education of his son, with the aid of his sister-in-law Jane Cay, both of whom played pivotal roles in the life of James. His formal education began, unsuccessfully, under the guidance of a hired tutor. Not much is known about the man James's father hired to instruct his son, except that he treated the younger Maxwell harshly. His educational philosophy was founded upon coercion, often physical. James never responded well to the tutor's instruction; he chided his student for being slow and wayward. After considerable searching, John Maxwell sent James to the Edinburgh Academy. His school nickname was "Daftie", earned when he arrived for his first day of school wearing home-made shoes.

Maxwell was captivated by geometry at an early age, rediscovering the regular polyhedra before any formal instruction. Much of his talent went unnoticed however, and his academic work remained unremarkable until, in 1845 at the age of 13, he won the school's mathematical medal, and first prizes for English and for English verse. For his first piece of original work, at the age of 14, Maxwell wrote a paper describing mechanical means of drawing mathematical curves with a piece of twine and properties of ellipses and curves with more than two foci. This work, Oval Curves, was published in an issue of the Royal Society of Edinburgh, and although it shows the curiosity of Maxwell at a young age, it is important to note that the work itself was not mathematically profound. Unlike other great minds, such as Gauss, Pascal or Mozart, Maxwell was not a child prodigy. Rather, his genius would slowly mature.

[edit] Middle years








A young Maxwell at university.

Maxwell left the Academy and began attending class at the University of Edinburgh. Having the opportunity to attend Cambridge after his first term, Maxwell decided instead to complete the full three terms of his undergraduate studies at Edinburgh. The main reason for this was that Cambridge was too far from home, and he would only have the opportunity to see his father twice a year. Another reason was Maxwell's concern for his future. He wanted to become a scientist, but jobs in science were rare at this time, and it would have been much more difficult to obtain a lecturing post at a university as prestigious as Cambridge. Accordingly, Maxwell completed his studies at Edinburgh in natural philosophy, moral philosophy, and mental philosophy under Sir William Hamilton, 9th Baronet. In his eighteenth year he contributed two papers for the Transactions of the Royal Society of Edinburgh — one of which, On the Equilibrium of Elastic Solids, laid the foundation for an important discovery of his later life: the temporary double refraction produced in viscous liquids by shear stress.

In 1850, Maxwell left for Cambridge University and initially attended Peterhouse, but eventually left for Trinity College where he believed it was easier to obtain a fellowship. At Trinity, he was elected to the secret society known as the Cambridge Apostles. In November 1851, Maxwell studied under the tutor William Hopkins (nicknamed the "wrangler maker"). A considerable part of the translation of his electromagnetism equations was accomplished during Maxwell's career as an undergraduate in Trinity.

In 1854, Maxwell graduated with a degree as second wrangler in mathematics from Trinity (i.e. scoring second-highest in the final mathematics examination) and was declared equal with the senior wrangler of his year in the more exacting ordeal of the Smith's prize examination. Immediately after taking his degree, he read to the Cambridge Philosophical Society a novel memoir, On the Transformation of Surfaces by Bending. This is one of the few purely mathematical papers he published, and it exhibited at once to experts the full genius of its author. About the same time, his elaborate memoir, On Faraday's Lines of Force appeared, in which he gave the first indication of some of the electrical investigations which culminated in the greatest work of his life.

From 1855 to 1872, he published at intervals a series of valuable investigations connected with the Perception of Colour and Colour-Blindness, for the earlier of which he received the Rumford medal from the Royal Society in 1860. The instruments which he devised for these investigations were simple and convenient in use. For example, Maxwell's discs were used to compare a variable mixture of three primary colours with a sample colour by observing the spinning "colour top." In 1856, Maxwell was appointed to the chair of Natural Philosophy in Marischal College, Aberdeen, which he held until the fusion of Aberdeen's two colleges in 1860.

In 1859, he won the Adams prize in Cambridge for an original essay, On the Stability of Saturn's Rings, in which he concluded the rings could not be completely solid or fluid. Maxwell demonstrated stability could ensue only if the rings consisted of numerous small solid particles, which he called "brickbats". He also mathematically disproved the nebular hypothesis (which stated that the solar system formed through the progressive condensation of a purely gaseous nebula), forcing the theory to account for additional portions of small solid particles.

In 1860, he was a professor at King's College London. In 1861, Maxwell was elected to the Royal Society. He researched elastic solids and pure geometry during this time.

[edit] Kinetic theory
Main article: Maxwell-Boltzmann distribution
One of Maxwell's greatest investigations was on the kinetic theory of gases. Originating with Daniel Bernoulli, this theory was advanced by the successive labours of John Herapath, John James Waterston, James Joule, and particularly Rudolf Clausius, to such an extent as to put its general accuracy beyond a doubt; but it received enormous development from Maxwell, who in this field appeared as an experimenter (on the laws of gaseous friction) as well as a mathematician.

In 1865, Maxwell moved to the estate he inherited from his father in Glenlair, Kirkcudbrightshire, Scotland. In 1868, he resigned his Chair of Physics and Astronomy at King's College, London.

In 1866, he statistically formulated, independently of Ludwig Boltzmann, the Maxwell-Boltzmann kinetic theory of gases. His formula, called the Maxwell distribution, gives the fraction of gas molecules moving at a specified velocity at any given temperature. In the kinetic theory, temperatures and heat involve only molecular movement. This approach generalized the previously established laws of thermodynamics and explained existing observations and experiments in a better way than had been achieved previously. Maxwell's work on thermodynamics led him to devise the thought experiment that came to be known as Maxwell's demon.

[edit] Electromagnetism
Main article: Maxwell's Equations








A postcard from Maxwell to Peter Tait.

The greatest work of Maxwell's life was devoted to electricity. Maxwell's most important contribution was the extension and mathematical formulation of earlier work on electricity and magnetism by Michael Faraday, André-Marie Ampère, and others into a linked set of differential equations (originally, 20 equations in 20 variables, later re-expressed in quaternion- and vector-based notations). These equations, which are now collectively known as Maxwell's equations (or occasionally, "Maxwell's Wonderful Equations"), were first presented to the Royal Society in 1864, and together describe the behaviour of both the electric and magnetic fields, as well as their interactions with matter.

Maxwell showed that the equations predict the existence of waves of oscillating electric and magnetic fields that travel through empty space at a speed that could be predicted from simple electrical experiments; using the data available at the time, Maxwell obtained a velocity of 310,740,000 m/s. In his 1864 paper A Dynamical Theory of the Electromagnetic Field, Maxwell wrote,

The agreement of the results seems to show that light and magnetism are affections of the same substance, and that light is an electromagnetic disturbance propagated through the field according to electromagnetic laws. 

Maxwell was proved correct, and his quantitative connection between light and electromagnetism is considered one of the great triumphs of 19th century physics.

At that time, Maxwell believed that the propagation of light required a medium for the waves, dubbed the luminiferous aether. Over time, the existence of such a medium, permeating all space and yet apparently undetectable by mechanical means, proved more and more difficult to reconcile with experiments such as the Michelson-Morley experiment. Moreover, it seemed to require an absolute frame of reference in which the equations were valid, with the distasteful result that the equations changed form for a moving observer. These difficulties inspired Einstein to formulate the theory of special relativity, and in the process Einstein dispensed with the requirement of a luminiferous aether.

[edit] Control theory
Maxwell published a famous paper "On governors" in the Proceedings of Royal Society, vol. 16 (1867-1868). This paper is quite frequently considered a classical paper in the early days of control theory. (Please see publications below.)

[edit] Later years, death and afterwards








The first permanent colour photograph, taken by James Clerk Maxwell in 1861.

Maxwell also made contributions to the area of optics and colour vision, being credited with the discovery that colour photographs could be formed using red, green, and blue filters. He had the photographer Thomas Sutton photograph a tartan ribbon three times, each time with a different colour filter over the lens. The three images were developed and then projected onto a screen with three different projectors, each equipped with the same colour filter used to take its image. When brought into focus, the three images formed a full colour image. The three photographic plates now reside in a small museum at 14 India Street, Edinburgh, the house where Maxwell was born.

Maxwell's work on colour blindness won him the Rumford Medal by the Royal Society of London. He wrote an admirable textbook of the Theory of Heat (1871), and an excellent elementary treatise on Matter and Motion (1876). Maxwell was also the first to make explicit use of dimensional analysis, also in 1871.









James and Katherine Maxwell, 1869.

In 1871, he was the first Cavendish Professor of Physics at Cambridge. Maxwell was put in charge of the development of the Cavendish Laboratory. He supervised every step of the progress of the building and of the purchase of the very valuable collection of apparatus paid for by its generous founder, the 7th Duke of Devonshire (chancellor of the university, and one of its most distinguished alumni). One of Maxwell's last great contributions to science was the editing (with copious original notes) of the electrical researches of Henry Cavendish, from which it appeared that Cavendish researched such questions as the mean density of the earth and the composition of water, among other things.

Maxwell married Katherine Mary Dewar when he was 27 years of age, but they had no children. He died in Cambridge of abdominal cancer at the age of 48. He had been a devout Christian his entire life. Maxwell is buried at Parton Kirk, near Castle Douglas in Galloway, Scotland.

The extended biography The Life of James Clerk Maxwell, by his former schoolfellow and lifelong friend Professor Lewis Campbell, was published in 1882 and his collected works, including the series of articles on the properties of matter, such as Atom, Attraction, Capillary Action, Diffusion, Ether, etc., were issued in two volumes by the Cambridge University Press in 1890.

[edit] Personality
From the start of his childhood, religion touched all aspects of Maxwell's life. Both his father and mother were devout churchgoers (Presbyterian and Episcopalian) and instilled a strong faith in their son. All information available suggests that neither in his adolescence, nor in his later years, did Maxwell ever reject the fundamental principles of his Christian faith. Ivan Tolstoy, author of one of Maxwell's biographies, remarked at the frequency with which scientists writing short biographies on Maxwell often omit the subject of his religion. It is impossible, however, to fully understand the man of James Clerk Maxwell without considering his faith. Tolstoy further suggests that such an "introspective, sensitive and lonely adolescent", would have relied on his religious beliefs for comfort.

As a great lover of British poetry, Maxwell memorized poems and wrote his own. The best known is Rigid Body Sings closely based on Comin' Through the Rye by Robert Burns, which he apparently used to sing while accompanying himself on a guitar. It has the immortal opening lines[1]:

Gin a body meet a body 

Flyin' through the air. 

Gin a body hit a body, 

Will it fly? And where? 

A collection of his poems was published by his friend Lewis Campbell in 1882.

[edit] Honours
Maxwell was ranked #24 on Michael H. Hart's list of the most influential figures in history and #91 on the BBC poll of the 100 Greatest Britons.

[edit] Homage
· The maxwell (Mx), a compound derived CGS unit measuring magnetic flux (commonly abbreviated as f). 

· Maxwell Montes, a mountain range on Venus, one of only three features on the planet that are not given female names. 

· The James Clerk Maxwell Telescope, the largest sub-mm astronomical telescope in the world, with a diameter of 15 metres. 

· The 1977 James Clerk Maxwell building of the University of Edinburgh, housing the schools of mathematics, physics, computer science and meteorology. 

· The James Clerk Maxwell building at the Waterloo campus of King's College London, in commemoration of him being Professor of Natural Philosophy at King's from 1860 to 1865. The university also has a chair in Physics named after him, and a society for undergraduate physicists. 

· The £4 million James Clerk Maxwell Centre of the Edinburgh Academy was opened in 2006 to mark his 175th anniversary. 

· James Clerk Maxwell Road in Cambridge, which runs along one side of the Cavendish Laboratory. 

· The University of Salford's main building has also been named after him. 

· James Clerk Maxwell was featured in the 1995 SNES game Tales of Phantasia as a summon that can aid the party in battle. His ability consisted of electromagnetic spheres that attacked the enemy. 

[edit] Publications
· Maxwell, James Clerk, "On the Description of Oval Curves, and those having a plurality of Foci". Proceedings of the Royal Society of Edinburgh, Vol. ii. 1846. 

· Maxwell, James Clerk, "Illustrations of the Dynamical Theory of Gases". 1860. 

· Maxwell, James Clerk, "On Physical Lines of Force". 1861. 

· Maxwell, James Clerk, "A Dynamical Theory of the Electromagnetic Field". 1865. 

· http://www.zpenergy.com/downloads/Maxwell_1864_1.pdf 

· http://www.zpenergy.com/downloads/Maxwell_1864_2.pdf 

· http://www.zpenergy.com/downloads/Maxwell_1864_3.pdf 

· http://www.zpenergy.com/downloads/Maxwell_1864_4.pdf 

· http://www.zpenergy.com/downloads/Maxwell_1864_5.pdf 

· http://www.zpenergy.com/downloads/Maxwell_1864_6.pdf 

· Maxwell, James Clerk, "On Governors".From the Proceedings of the Royal Society, Vol. 16 (1867-1868) pp. 270-283. 

· Maxwell, James Clerk, "Theory of Heat". 1871. 

· Maxwell, James Clerk, "A Treatise on Electricity and Magnetism". Clarendon Press, Oxford. 1873. 

· Maxwell, James Clerk, "Molecules". Nature, September, 1873. 

· Maxwell, James Clerk, "Matter and Motion", 1876. 

· Maxwell, James Clerk, "On the Results of Bernoulli's Theory of Gases as Applied to their Internal Friction, their Diffusion, and their Conductivity for Heat". 

· Maxwell, James Clerk, "Ether", Encyclopedia Britannica, Ninth Edition (1875-89). 
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The Royal Society of Edinburgh's Building on the corner of George St and Hanover St

The Royal Society of Edinburgh is Scotland's national academy of science and letters. The membership consists of over 1300 peer-elected fellows, who are known as Fellows of the Royal Society of Edinburgh, denoted FRSE in official titles. It provides annual grants totalling over half a million pounds for research and entrepeneurship. The Society organises public lectures and promotes the sciences in schools throughout Scotland.

It covers a broader selection of fields than the affiliated Royal Society of London including literature and history.
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[edit] History
At the start of the eighteenth century, Edinburgh's intellectual climate fostered many clubs and societies (see Scottish Enlightenment). Though there were several that treated the arts, sciences and medicine, the most prestigious was the Philosophical Society which was founded in 1738. With the help of University of Edinburgh professors like Joseph Black, William Cullen and John Walker, this society transformed itself into the Royal Society of Edinburgh in 1783 and in 1786 it issued the first edition of its new journal Transactions of the Royal Society of Edinburgh.

As the end of the century drew near, the younger members like Sir James Hall embraced Lavoisier's new nomenclature and the members split over the practical and theoretical objectives of the society. This resulted in the founding of the Wernerian Society (1808-1858), a parallel organisation that focused more upon natural history and scientific research that could be used to improve Scotland's weak agricultural and industrial base. Under the leadership of Prof. Robert Jameson, the Wernerians first founded Memoirs of the Wernerian Natural History Society (1808-1821) and then the Edinburgh Philosophical Journal (1822), thereby diverting the output of the Royal Society's Transactions. Thus, for the first four decades of the nineteenth century, the RSE's members published brilliant articles in two different journals. By the 1850s, Jameson and his partner Sir David Brewster lost their influence and the society once again could unify its membership under one journal.

During the nineteenth century the society produced many scientists whose ideas laid the foundation of the modern sciences. From the twentieth century onward, the society functioned not only as focal point for Scotland's eminent scientists, but also the arts and humanities. It still exists today and continues to promote original research in Scotland. The current president is the mathematician Sir Michael Atiyah.
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	The 19th Century


With knowledge in all branches of science accumulating rapidly, scientists began to specialize in particular fields. Specialization did not necessarily mean that discoveries were specialized as well: From the 19th century onward, research began to uncover principles that unite the universe as a whole.
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	Chemistry


In chemistry, one of these discoveries was a conceptual one: that all matter is made of atoms. Originally debated in ancient Greece, atomic theory was revived in a modern form by the English chemist John Dalton in 1803. Dalton provided clear and convincing chemical proof that such particles exist. He discovered that each atom has a characteristic mass and that atoms remain unchanged when they combine with other atoms to form compound substances. Dalton used atomic theory to explain why substances always combine in fixed proportions—a field of study known as quantitative chemistry. In 1869 Russian chemist Dmitry Mendeleyev used Dalton’s discoveries about atoms and their behavior to draw up his periodic table of the elements. 
Other 19th-century discoveries in chemistry included the world's first synthetic fertilizer, manufactured in England in 1842. In 1846 German chemist Christian Schoenbein accidentally developed the powerful and unstable explosive nitrocellulose. The discovery occurred after he had spilled a mixture of nitric and sulfuric acids and then mopped it up with a cotton apron. After the apron had been hung up to dry, it exploded. He later learned that the cellulose in the cotton apron combined with the acids to form a highly flammable explosive.
In 1828 the German chemist Friedrich Wöhler showed that it was possible to make carbon-containing, organic compounds from inorganic ingredients, a breakthrough that opened up an entirely new field of research. By the end of the 19th century, hundreds of organic compounds had been synthesized, including mauve, magenta, and other synthetic dyes, as well as aspirin, still one of the world's most useful drugs.
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	Physics


In physics, the 19th century is remembered chiefly for research into electricity and magnetism, which were pioneered by physicists such as Michael Faraday and James Clerk Maxwell of Great Britain. In 1821 Faraday demonstrated that a moving magnet could set an electric current flowing in a conductor. This experiment and others he performed led to the development of electric motors and generators. While Faraday’s genius lay in discovery by experiment, Maxwell produced theoretical breakthroughs of even greater note. Maxwell's famous equations, devised in 1864, use mathematics to explain the interactions between electric and magnetic fields. His work demonstrated the principles behind electromagnetic waves, created when electric and magnetic fields oscillate simultaneously. Maxwell realized that light was a form of electromagnetic energy, but he also thought that the complete electromagnetic spectrum must include many other forms of waves as well. With the discovery of radio waves by German physicist Heinrich Hertz in 1888 and X rays by German physicist Wilhelm Roentgen in 1895, Maxwell’s ideas were proved correct. In 1897 British physicist Sir Joseph J. Thomson discovered the electron, a subatomic particle with a negative charge. This discovery countered the long-held notion that atoms were the basic unit of matter. 
As in chemistry, these 19th-century discoveries in physics proved to have immense practical value. No one was more adept at harnessing them than American physicist and prolific inventor Thomas Edison. Working from his laboratories in Menlo Park, New Jersey, Edison devised the carbon-granule microphone in 1877, which greatly improved the recently invented telephone. He also invented the phonograph, the electric light bulb (see Incandescent Lamp), several kinds of batteries, and the electric meter. Edison was granted over 1,000 patents for electrical devices, a phenomenal feat for a man who had no formal schooling. 
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	Earth Sciences and Astronomy


In the earth sciences, the 19th century was a time of controversy, with scientists debating Earth's age. Estimates ranged from less than 100,000 years to several hundred million years. In astronomy, greatly improved optical instruments enabled important discoveries to be made. The first observation of an asteroid, Ceres, took place in 1801. Astronomers had long noticed that Uranus exhibited an unusual orbit. French astronomer Urbain Jean Joseph Leverrier predicted that another planet nearby caused Uranus’s odd orbit. Using mathematical calculations, he narrowed down where such a planet would be located in the sky. In 1846, with the help of German astronomer Johann Galle, Leverrier discovered Neptune. The Irish astronomer William Parsons, the third Earl of Rosse, became the first person to see the spiral form of galaxies beyond our own solar system. He did this with the Leviathan, a 183-cm (72-in) reflecting telescope, built on the grounds of his estate in Parsonstown (now Birr), Ireland, in the 1840s. His observations were hampered by Ireland's damp and cloudy climate, but his gigantic telescope remained the world's largest for over 70 years.
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	Life Sciences


In the 19th century the study of microorganisms became increasingly important, particularly after French biologist Louis Pasteur revolutionized medicine by correctly deducing that some microorganisms are involved in disease. In the 1880s Pasteur devised methods of immunizing people against diseases by deliberately treating them with weakened forms of the disease-causing organisms themselves. Pasteur’s vaccine against rabies was a milestone in the field of immunization, one of the most effective forms of preventive medicine the world has yet seen. In the area of industrial science, Pasteur invented the process of pasteurization to help prevent the spread of disease through milk and other foods.
Also during the 19th century, the Austrian monk Gregor Mendel laid the foundations of genetics, although his work, published in 1866, was not recognized until after the century had closed. But the British scientist Charles Darwin towers above all other scientists of the 19th century. His publication of On the Origin of Species in 1859 marked a major turning point for both biology and human thought. His theory of evolution by natural selection (independently and simultaneously developed by British naturalist Alfred Russel Wallace) initiated a violent controversy that still has not subsided. Particularly controversial was Darwin’s theory that humans resulted from a long process of biological evolution from apelike ancestors. The greatest opposition to Darwin’s ideas came from those who believed that the Bible was an exact and literal statement of the origin of the world and of humans. Although the general public initially castigated Darwin’s ideas, by the late 1800s most biologists had accepted that evolution occurred, although not all agreed on the mechanism, known as natural selection, that Darwin proposed
http://invention.smithsonian.org/centerpieces/whole_cloth/u2ei/u2materials/eiTessay.html
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Sir William Hamilton.

Sir William Hamilton, 9th Baronet (8 March 1788 – 6 May 1856) was a Scottish metaphysician.
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[edit] Early life
He was born in Glasgow. His father, Dr William Hamilton, had in 1781, on the strong recommendation of William Hunter, been appointed to succeed his own father, Dr Thomas Hamilton, as professor of anatomy in the University of Glasgow; and when he died in 1790, in his thirty-second year, he had already gained a great reputation. William Hamilton and a younger brother, Thomas Hamilton, were brought up by their mother. William received his early education in Scotland, except for two years which he spent in a private school near London, and in 1807 went as a Snell Exhibitioner, to Balliol College, Oxford. He obtained a first class in lit ens humanioribus and took his B.A. in 1811 (M.A. 1814). He had been intended for the medical profession, but soon after leaving Oxford he gave up this idea, and in 1813 became a member of the Scottish bar. His life continued to be that of a student; and the years that followed were filled by researches of all kinds, while at the same time he was gradually forming his philosophic system. Investigation enabled him to make good his claim to represent the ancient family of Hamilton of Preston, and in 1816 he took up the baronetcy, which had been in abeyance since the death of Sir Robert Hamilton of Preston (1650-1701), well known in his day as a Covenanting leader.

[edit] His early time as philosopher
Two visits to Germany in 1817 and 1820 led to William's taking up the study of German and later on that of contemporary German philosophy, which was almost entirely neglected in British universities. In 1820 he was a candidate for the chair of moral philosophy in the University of Edinburgh, which had fallen vacant on the death of Thomas Brown, colleague of Dugald Stewart, and Stewart's consequent resignation, but was defeated on political grounds by John Wilson, (1785-1854), the "Christopher North" of Blackwood's Magazine. Soon afterwards (1821) he was appointed professor of civil history, and as such delivered several courses of lectures on the history of modern Europe and the history of literature. The salary was £100 a year, derived from a local beer tax, and was discontinued after a time. No pupils were compelled to attend, the class dwindled, and Hamilton gave it up when the salary ceased. In January 1827 his mother, to whom he had been devoted, died. In March 1828 he married his cousin, Janet Marshall.

[edit] Publications
In 1829 his career of authorship began with the appearance of the well-known essay on the "Philosophy of the Unconditioned" (a critique of Auguste Comte's Cours de philosophie)--the first of a series of articles contributed by him to the Edinburgh Review. He was elected in 1836 to the Edinburgh chair of logic and metaphysics, and from this time dates the influence which, during the next twenty years, he exerted over the thought of the younger generation in Scotland. Much about the same time he began the preparation of an annotated edition of Thomas Reid's works, intending to annex to it a number of dissertations. Before, however, this design had been carried out, he was struck (1844) with paralysis of the right side, which seriously crippled his bodily powers, though it left his mind wholly unimpaired.

The edition of Reid appeared in 1846, but with only seven of the intended dissertations, one unfinished. At his death he had still not completed the work; notes on the subjects to be discussed were found among his manuscripts. Considerably earlier, he had formed his theory of logic, the leading principles of which were indicated in the prospectus of "an essay on a new analytic of logical forms" prefixed to his edition of Reid. But the elaboration of the scheme in its details and applications continued during the next few years to occupy much of his leisure. Out of this arose a sharp controversy with Augustus de Morgan. The essay did not appear, but the results of the labour gone through are contained in the appendices to his Lectures on Logic.

Hamilton also prepared extensive materials for a publication which he designed on the personal history, influence and opinions of Martin Luther. Here he advanced so far as to have planned and partly carried out the arrangement of the work; but it did not go further, and still remains in manuscript. In 1852-1853 appeared the first and second editions of his Discussions in Philosophy, Literature and Education, a reprint, with large additions, of his contributions to the Edinburgh Review. Soon after, his general health began to fail. Assisted by his devoted wife, he persevered in literary labour; and during 1854-1855 he brought out nine volumes of a new edition of Stewart's works. The only remaining volume was to have contained a memoir of Stewart, but this he did not live to write. He taught his class for the last time in the winter of 1855-1856. Shortly after the close of the session he was taken ill, and died in Edinburgh.

[edit] Place in thought
Hamilton's positive contribution to the progress of thought is comparatively slight, but he stimulated a spirit of criticism in his pupils, by insisting on the great importance of psychology as opposed to the older metaphysical method, and by his recognition of the importance of German philosophy, especially that of Immanuel Kant. By far his most important work was "Philosophy of the Unconditioned," the development of the principle that for the human finite mind there can be no knowledge of the Infinite. The basis of his argument is the thesis, "To think is to condition." Deeply impressed with Kant's antithesis between subject and object, the knowing and the known, Hamilton laid down the principle that every object is known only in virtue of its relations to other objects. From this it follows limitless time, space, power and so forth are humanly speaking inconceivable. The fact, however, that all thought seems to demand the idea of the infinite or absolute provides a sphere for faith, which is thus the specific faculty of theology. It is a weakness characteristic of the human mind that it cannot conceive any phenomenon without a beginning: hence the conception of the causal relation, according to which every phenomenon has its cause in preceding phenomena, and its effect in subsequent phenomena. The causal concept is, therefore, only one of the ordinary necessary forms of the cognitive consciousness limited, as we have seen, by being confined to that which is relative or conditioned.

As regards the problem of the nature of objectivity, Hamilton simply accepts the evidence of consciousness as to the separate existence of the object: "the root of our nature cannot be a lie." In virtue of this assumption Hamilton's philosophy becomes a "natural realism." In fact his whole position is a strange compound of Kant and Reid. Its chief practical corollary is the denial of philosophy as a method of attaining absolute knowledge and its relegation to the academic sphere of mental training. The transition from philosophy to theology, i.e. to the sphere of faith, is presented by Hamilton under the analogous relation between the mind and the body. As the mind is to the body, so is the unconditioned Absolute or God to the world of the conditioned. Consciousness, itself a conditioned phenomenon, must derive from or depend on some different thing prior to or behind material phenomena. Curiously enough, however, Hamilton does not explain how it comes about that God, who in the terms of the analogy bears to the conditioned mind the relation which the conditioned mind bears to its objects, can Himself be unconditioned. He can be regarded only as related to consciousness, and in so far is, therefore, not absolute or unconditioned. Thus the very principles of Hamilton's philosophy are apparently violated in his theological argument.

Hamilton regarded logic as a purely formal science; it seemed to him an unscientific mixing together of heterogeneous elements to treat as parts of the same science the formal and the material conditions of knowledge. He was quite ready to allow that on this view logic cannot be used as a means of discovering or guaranteeing facts, even the most general, and expressly asserted that it has to do, not with the objective validity, but only with the mutual relations, of judgments. He further held that induction and deduction are correlative processes of formal logic, each resting on the necessities of thought and deriving thence its several laws. The only logical laws which he recognized were the three axioms of identity, noncontradiction, and excluded middle, which he regarded as severally phases of one general condition of the possibility of existence and, therefore, of thought. The law of reason and consequent he considered not as different, but merely as expressing metaphysically what these express logically. He added as a postulate--which in his theory was of importance--"that logic be allowed to state explicitly what is thought implicitly." in logic, Hamilton is known chiefly as the inventor of the doctrine of the "quantification of the predicate," i.e. that the judgment "All A is B " should really mean "All A is all B," whereas the ordinary universal proposition should be stated "All A is some B." This view, which was supported by Stanley Jevons, is fundamentally at fault since it implies that the predicate is thought of in its extension; in point of fact when a judgment is made, e.g. about men, that they are mortal ("All men are mortal"), the intention is to attribute a quality (i.e. the predicate is used in connotation). In other words, we are not considering the question "what kind are men among the various things which must die?" (as is implied in the form "all men are some mortals") but "what is the fact about men?" We are not stating a mere identity (see further, e.g., H. W. B. Joseph, Introduction to Logic, 1906, pp. 198 foll.).

The philosopher to whom above all others Hamilton professed allegiance was Aristotle. His works were the object of his profound and constant study, and supplied in fact the mould in which his whole philosophy was cast. With the commentators on the Aristotelian writings, ancient, medieval and modern, he was also familiar; and the scholastic philosophy he studied with care and appreciation at a time when it had hardly yet begun to attract attention in his country. His wide reading enabled him to trace many a doctrine to the writings of forgotten thinkers; and nothing gave him greater pleasure than to draw forth such from their obscurity, and to give due acknowledgment, even if it chanced to be of the prior possession of a view or argument that he had thought out for himself. Of modern German philosophy he was a diligent, if not always a sympathetic, student. How profoundly his thinking was modified by that of Kant is evident from the tenor of his speculations; nor was this less the case because, on fundamental points, he came to widely different conclusions.

Hamilton was more than a philosopher; his knowledge and interests embraced all subjects related to that of the human mind. His study of anatomy and physiology was minute and experimental. In literature ancient and modern he was well-read. He was particularly interested in the 16th and 17th centuries. Among his literary projects were editions of the works of George Buchanan and Julius Caesar Scaliger. His general scholarship found expression in his library, which became part of the library of the University of Glasgow.

He also may have had influence upon subsequent philosophy in a somewhat negative way, as the inspiration for a critique by John Stuart Mill which resulted in perhaps the clearest statements ever of the idea of matter as the permanent possibility of sensation.

[edit] Education
His chief practical interest was in education--an interest which he manifested alike as a teacher and as a writer, and which had led him long before he was either to a study of the subject both theoretical and historical. He thence adopted views as to the ends and methods of education that, when afterwards carried out or advocated by him, met with general recognition; but he also expressed in one of his articles an unfavourable view of the study of mathematics as a mental gymnastic, which excited much opposition, but which he never saw reason to alter. As a teacher, he was zealous and successful, and his writings on university organization and reform had, at the time of their appearance, a decisive practical effect, and contain much that is of permanent value.

[edit] Last works
His posthumous works are his Lectures on Metaphysics and Logic, 4 vols., edited by HL Mansel, Oxford, and John Veitch (Metaphysics; Logic); and Additional Notes to Reid's Works, from Sir W. Hamilton's Manuscripts., under the editorship of HL Mansel, D.D. (1862). A Memoir of Sir W. Hamilton, by Veitch, appeared in 1869.

http://en.wikipedia.org/wiki/Sir_William_Hamilton%2C_9th_Baronet
William Thomson, 1st Baron Kelvin, OM, GCVO, PC, PRS, FRSE, (26 June 1824 – 17 December 1907) was a mathematical physicist, engineer, and outstanding leader in the physical sciences of the 19th century. He did important work in the mathematical analysis of electricity and thermodynamics, and did much to unify the emerging discipline of physics in its modern form. He is widely known for developing the Kelvin scale of absolute temperature measurement. The title Baron Kelvin was given in honour of his achievements, and named after the River Kelvin, which flowed past his university in Glasgow, Scotland.

He also enjoyed a second career as a telegraph engineer and inventor, a career that propelled him into the public eye and ensured his wealth, fame and honour.
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[edit] Early life and work
[edit] Family
This article or section cites very few or no references or sources.
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Any material not supported by sources may be challenged and removed at any time. This article has been tagged since September 2006.
The identity of William Thomson's mother is yet unknown. William's father was Dr. James Thomson, the son of a Belfast farmer. James received little youthful instruction in Northern Ireland but, when 24 years old, started to study for half the year at the University of Glasgow, Scotland, while working as a teacher back in Belfast for the other half. On graduating, he became a mathematics teacher at the Royal Belfast Academical Institution. He married Margaret Gardner in 1817 and, of their children, four boys and two girls survived infancy.

William and his elder brother James were tutored at home by their father while the younger boys were tutored by their elder sisters. James was intended to benefit from the major share of his father's encouragement, affection and financial support and was prepared for a fashionable career in engineering. However, James was a sickly youth and proved unsuited to a sequence of failed apprenticeships. William soon became his father's favourite.

In 1832, his father was appointed professor of mathematics at Glasgow and the family relocated there in October 1833. The Thomson children were introduced to a broader cosmopolitan experience than their father's rural upbringing, spending the summer of 1839 in London and, the boys, being tutored in French in Paris. The summer of 1840 was spent in Germany and the Netherlands. Language study was given a high priority.

[edit] Youth
William began study at Glasgow University in 1834 at the age of 10, not out of any precociousness; the University provided many of the facilities of an elementary school for abler pupils and this was a typical starting age. In 1839, John Pringle Nichol, the professor of astronomy, took the chair of natural philosophy. Nichol updated the curriculum, introducing the new mathematical works of Jean Baptiste Joseph Fourier. The mathematical treatment much impressed Thomson.

In the academic year 1839-1840, Thomson won the class prize in astronomy for his Essay on the figure of the Earth which showed an early facility for mathematical analysis and creativity. Throughout his life, he would work on the problems raised in the essay as a coping strategy at times of personal stress.

Thomson became intrigued with Fourier's Théorie analytique de la chaleur and committed himself to study the "Continental" mathematics resisted by a British establishment still working in the shadow of Sir Isaac Newton. Unsurprisingly, Fourier's work had been attacked by domestic mathematicians, Philip Kelland authoring a critical book. The book motivated Thomson to write his first published scientific paper[1] under the pseudonym P.Q.R., defending Fourier, and submitted to the Cambridge Mathematical Journal by his father. A second P.Q.R paper followed almost immediately.[2]
While vacationing with his family in Lamlash in 1841, he wrote a third, more substantial, P.Q.R. paper On the uniform motion of heat in homogeneous solid bodies, and its connection with the mathematical theory of electricity.[3] In the paper he made remarkable connections between the mathematical theories of heat conduction and electrostatics, an analogy that James Clerk Maxwell was ultimately to describe as one of the most valuable science-forming ideas.[4]
[edit] Cambridge
William's father was able to make a generous provision for his favourite son's education and, in 1841, installed him, with extensive letters of introduction and ample accommodation, at Peterhouse, Cambridge. In 1845 Thomson graduated as second wrangler. However, he won a Smith's Prize, sometimes regarded as a better test of originality than the tripos. Robert Leslie Ellis, one of the examiners, is said to have declared to another examiner You and I are just about fit to mend his pens.[5]
While at Cambridge, Thomson was active in sports and athletics. He won the Silver Sculls, and rowed in the winning boat of the Oxford and Cambridge Boat Race. He also took a lively interest in the classics, music, and literature; but the real love of his intellectual life was the pursuit of science. The study of mathematics, physics, and in particular, of electricity, had captivated his imagination.

In 1845 he gave the first mathematical development of Faraday's idea that electric induction takes place through an intervening medium, or "dielectric", and not by some incomprehensible "action at a distance". He also devised a hypothesis of electrical images, which became a powerful agent in solving problems of electrostatics, or the science which deals with the forces of electricity at rest. It was partly in response to his encouragement that Faraday undertook the research in September of 1845 that led to the discovery of the Faraday effect, which established that light and magnetic (and thus electric) phenomena were related.

On gaining a fellowship at his college, he spent some time in the laboratory of the celebrated Henri Victor Regnault, at Paris; but in 1846 he was appointed to the chair of natural philosophy in the University of Glasgow. At twenty-two he found himself wearing the gown of a learned professor in one of the oldest Universities in the country, and lecturing to the class of which he was a freshman but a few years before.

[edit] Thermodynamics
	



	To understand the significance of Kelvin's work in the context of the development of thermodynamics, see timeline Edit










Lord Kelvin at work.

By 1847, Thomson had already gained a reputation as a precocious and maverick scientist when he attended the British Association for the Advancement of Science annual meeting in Oxford. At that meeting, he heard James Prescott Joule making yet another of his, so far, ineffective attempts to discredit the caloric theory of heat and the theory of the heat engine built upon it by Sadi Carnot and Émile Clapeyron. Joule argued for the mutual convertibility of heat and mechanical work and for their mechanical equivalence.

Thomson was intrigued but skeptical. Though he felt that Joule's results demanded theoretical explanation, he retreated into an even deeper commitment to the Carnot-Clapeyron school. He predicted that the melting point of ice must fall with pressure, otherwise its expansion on freezing could be exploited in a perpetuum mobile. Experimental confirmation in his laboratory did much to bolster his beliefs.

In 1848, he extended the Carnot-Clapeyron theory still further through his dissatisfaction that the gas thermometer provided only an operational definition of temperature. He proposed an absolute temperature scale[6] in which a unit of heat descending from a body A at the temperature T° of this scale, to a body B at the temperature (T-1)°, would give out the same mechanical effect [work], whatever be the number T. Such a scale would be quite independent of the physical properties of any specific substance.[7] By employing such a "waterfall", Thomson postulated that a point would be reached at which no further heat (caloric) could be transferred, the point of absolute zero about which Guillaume Amontons had speculated in 1702. Thomson used data published by Regnault to calibrate his scale against established measurements.

In his publication, Thomson wrote:

... the conversion of heat (or caloric) into mechanical effect is probably impossible, certainly undiscovered

- but a footnote signalled his first doubts about the caloric theory, referring to Joule's very remarkable discoveries. Surprisingly, Thomson did not send Joule a copy of his paper but when Joule eventually read it he wrote to Thomson on 6 October, claiming that his studies had demonstrated conversion of heat into work but that he was planning further experiments. Thomson replied on 27 October, revealing that he was planning his own experiments and hoping for a reconciliation of their two views.

Thomson returned to critique Carnot's original publication and read his analysis to the Royal Society of Edinburgh in January 1849,[8] still convinced that the theory was fundamentally sound. However, though Thomson conducted no new experiments, over the next two years he became increasingly dissatisfied with Carnot's theory and convinced of Joule's. In February 1851 he sat down to articulate his new thinking. However, he was uncertain of how to frame his theory and the paper went through several drafts before he settled on an attempt to reconcile Carnot and Joule. During his rewriting, he seems to have considered ideas that would subsequently give rise to the second law of thermodynamics. In Carnot's theory, lost heat was absolutely lost but Thomson contended that it was "lost to man irrecoverably; but not lost in the material world". Moreover, his theological beliefs led to speculation about the heat death of the universe.

I believe the tendency in the material world is for motion to become diffused, and that as a whole the reverse of concentration is gradually going on - I believe that no physical action can ever restore the heat emitted from the sun, and that this source is not inexhaustible; also that the motions of the earth and other planets are losing vis viva which is converted into heat; and that although some vis viva may be restored for instance to the earth by heat received from the sun, or by other means, that the loss cannot be precisely compensated and I think it probable that it is under compensated.[9]
Compensation would require a creative act or an act possessing similar power.[9]
In final publication, Thomson retreated from a radical departure and declared "the whole theory of the motive power of heat is founded on ... two ... propositions, due respectively to Joule, and to Carnot and Clausius."[10] Thomson went on to state a form of the second law:

It is impossible, by means of inanimate material agency, to derive mechanical effect from any portion of matter by cooling it below the temperature of the coldest of the surrounding objects.[11]
In the paper, Thomson supported the theory that heat was a form of motion but admitted that he had been influenced only by the thought of Sir Humphry Davy and the experiments of Joule and Julius Robert von Mayer, maintaining that experimental demonstration of the conversion of heat into work was still outstanding.[12]
As soon as Joule read the paper he wrote to Thomson with his comments and questions. Thus began a fruitful, though largely epistolary, collaboration between the two men, Joule conducting experiments, Thomson analysing the results and suggesting further experiments. The collaboration lasted from 1852 to 1856, its discoveries including the Joule-Thomson effect, sometimes called the Kelvin-Joule effect, and the published results[13] did much to bring about general acceptance of Joule's work and the kinetic theory.

Thomson has published more than 600 scientific papers and filed over 70 patents.

[edit] Transatlantic cable








A photograph of Thomson, likely from the late-19th century.

[edit] Calculations on data-rate
Though now eminent in the academic field, Thomson was obscure to the general public. In September 1852, he married childhood sweetheart Margaret Crum but her health broke down on their honeymoon and, over the next seventeen years, Thomson was distracted by her suffering. On 16 October 1854, George Gabriel Stokes wrote to Thomson to try to re-interest him in work by asking his opinion on some experiments of Michael Faraday on the proposed transatlantic telegraph cable.

To understand the technical issues in which Thomson became involved, see Submarine communications cable: Bandwidth problems 

Faraday had demonstrated how the construction of a cable would limit the rate at which messages could be sent — in modern terms, the bandwidth. Thomson jumped at the problem and published his response that month.[14] He expressed his results in terms of the data rate that could be achieved and the economic consequences in terms of the potential revenue of the transatlantic undertaking. In a further 1855 analysis,[15] Thomson stressed the impact that the design of the cable would have on its profitability.

Thomson contended that the speed of a signal through a given core was inversely proportional to the square of the length of the core. Thomson's results were disputed at a meeting of the British Association in 1856 by Wildman Whitehouse, the electrician of the Atlantic Telegraph Company. Whitehouse had possibly misinterpreted the results of his own experiments but was doubtless feeling financial pressure as plans for the cable were already well underway. He believed that Thomson's calculations implied that the cable must be "abandoned as being practically and commercially impossible."

Thomson attacked Whitehouse's contention in a letter to the popular Athenaeum magazine,[16] pitching himself into the public eye. Thomson recommended a larger conductor with a larger cross section of insulation. However, he thought Whitehouse no fool and suspected that he may have the practical skill to make the existing design work. Thomson's work had, however, caught the eye of the project's undertakers and in December 1856, he was elected to the board of directors of the Atlantic Telegraph Company.

[edit] Scientist to engineer
Thomson became scientific adviser to a team with Whitehouse as chief electrician and Sir Charles Tilston Bright as chief engineer but Whitehouse had his way with the specification, supported by Faraday and Samuel F. B. Morse.

Thomson sailed on board the cable-laying ship HMSS Agamemnon in August 1857, with Whitehouse confined to land owing to illness, but the voyage ended after just 380 miles when the cable parted. Thomson contributed to the effort by publishing in the Engineer the whole theory of the stresses involved in the laying of a submarine cable, and showed that when the line is running out of the ship, at a constant speed, in a uniform depth of water, it sinks in a slant or straight incline from the point where it enters the water to that where it touches the bottom.[17]
Thomson developed a complete system for operating a submarine telegraph that was capable of sending a character every 3.5 seconds. He patented the key elements of his system, the mirror galvanometer and the siphon recorder, in 1858.

However, Whitehouse still felt able to ignore Thomson's many suggestions and proposals. It was not until Thomson convinced the board that using a purer copper for replacing the lost section of cable would improve data capacity, that he first made a difference to the execution of the project.[18]
The board insisted that Thomson join the 1858 cable-laying expedition, without any financial compensation, and take an active part in the project. In return, Thomson secured a trial for his mirror galvanometer, about which the board had been unenthusiastic, alongside Whitehouse's equipment. However, Thomson found the access he was given unsatisfactory and the Agamemnon had to return home following the disastrous storm of June 1858. Back in London, the board was on the point of abandoning the project and mitigating their losses by selling the cable. Thomson, Cyrus Field and Curtis M. Lampson argued for another attempt and prevailed, Thomson insisting that the technical problems were tractable. Though employed in an advisory capacity, Thomson had, during the voyages, developed real engineer's instincts and skill at practical problem-solving under pressure, often taking the lead in dealing with emergencies and being unafraid to lend a hand in manual work. A cable was finally completed in August 5.

[edit] Disaster and triumph
Thomson's fears were realised and Whitehouse's apparatus proved insufficiently sensitive and had to be replaced by Thomson's mirror galvanometer. Whitehouse continued to maintain that it was his equipment that was providing the service and started to engage in desperate measures to remedy some of the problems. He succeeded only in fatally damaging the cable by applying 2,000 V. When the cable failed completely Whitehouse was dismissed, though Thomson objected and was reprimanded by the board for his interference. Thomson subsequently regretted that he had acquiesced too readily to many of Whitehouse's proposals and had not challenged him with sufficient energy.[19]
A joint committee of inquiry was established by the Board of Trade and the Atlantic Telegraph Company. Most of the blame for the cable's failure was found to rest with Whitehouse.[20] The committee found that, though underwater cables were notorious in their lack of reliability, most of the problems arose from known and avoidable causes. Thomson was appointed one of a five-member committee to recommend a specification for a new cable. The committee reported in October 1863.[21]
In July 1865 Thomson sailed on the cable-laying expedition of the SS Great Eastern but the voyage was again dogged with technical problems. The cable was lost after 1,200 miles had been laid and the expedition had to be abandoned. A further expedition in 1866 managed to lay a new cable in two weeks and then go on to recover and complete the 1865 cable. The enterprise was now feted as a triumph by the public and Thomson enjoyed a large share of the adulation. Thomson, along with the other principals of the project, was knighted on November 10, 1866.

To exploit his inventions for signalling on long submarine cables, Thomson now entered into a partnership with C.F. Varley and Fleeming Jenkin. In conjunction with the latter, he also devised an automatic curb sender, a kind of telegraph key for sending messages on a cable.

[edit] Later expeditions
Thomson took part in the laying of the French Atlantic submarine communications cable of 1869, and with Jenkin was engineer of the Western and Brazilian and Platino-Brazilian cables, assisted by vacation student James Alfred Ewing. He was present at the laying of the Pará to Pernambuco section of the Brazilian coast cables in 1873.

Thomson's wife had died on 17 June 1870 and he resolved to make changes in his life. Already addicted to seafaring, in September he purchased a 126 ton schooner, the Lalla Rookh and used it as a base for entertaining friends and scientific colleagues. His maritime interests continued in 1871 when he was appointed to the board of enquiry into the sinking of the HMS Captain.

In June 1873, Thomson and Jenkin were onboard the Hooper, bound for Lisbon with 2,500 miles of cable when the cable developed a fault. An unscheduled 16-day stop-over in Madeira followed and Thomson became good friends with Charles R. Blandy and his three daughters. On 2 May 1874 he set sail for Madeira on the Lalla Rookh. As he approached the harbour, he signalled to the Blandy residence Will you marry me? and Fanny signalled back Yes. Thomson married Fanny, 13 years his junior, on 24 June 1874.

[edit] Thomson & Tait: Treatise on Natural Philosophy
Over the period 1855 to 1867, Thomson collaborated with Peter Guthrie Tait on a text book that unified the various branches of physical science under the common principle of energy. Published in 1867, the Treatise on Natural Philosophy did much to define the modern discipline of physics.

[edit] Marine








Thomson's tide-predicting machine

Thomson was an enthusiastic yachtsman, his interest in all things relating to the sea perhaps arising, or at any rate fostered, from his experiences on the Agamemnon and the Great Eastern.

Thomson introduced a method of deep-sea sounding, in which a steel piano wire replaces the ordinary land line. The wire glides so easily to the bottom that "flying soundings" can be taken while the ship is going at full speed. A pressure gauge to register the depth of the sinker was added by Thomson.

About the same time he revived the Sumner method of finding a ship's place at sea, and calculated a set of tables for its ready application. He also developed a tide predicting machine.

During the 1880s, Thomson worked to perfect the adjustable compass in order to correct errors arising from magnetic deviation owing to the increasing use of iron in naval architecture. Thomson's design was a great improvement on the older instruments, being steadier and less hampered by friction, the deviation due to the ship's own magnetism being corrected by movable masses of iron at the binnacle. Thomson's innovations involved much detailed work to develop principles already identified by George Biddell Airy and others but contributed little in terms of novel physical thinking. Thomson's energetic lobbying and networking proved effective in gaining acceptance of his instrument by The Admiralty.

Scientific biographers of Thomson, if they have paid any attention at all to his compass innovations, have generally taken the matter to be a sorry saga of dim-witted naval administrators resisting marvellous innovations from a superlative scientific mind. Writers sympathetic to the Navy, on the other hand, portray Thomson as a man of undoubted talent and enthusiasm, with some genuine knowledge of the sea, who managed to parlay a handful of modest ideas in compass design into a commercial monopoly for his own manufacturing concern, using his reputation as a bludgeon in the law courts to beat down even small claims of originality from others, and persuading the Admiralty and the law to overlook both the deficiencies of his own design and the virtues of his competitors'.

The truth, inevitably, seems to lie somewhere between the two extremes.[22]
Charles Babbage had been among the first to suggest that a lighthouse might be made to signal a distinctive number by occultations of its light but Thomson pointed out the merits of the Morse code for the purpose, and urged that the signals should consist of short and long flashes of the light to represent the dots and dashes.

[edit] Electrical standards
Thomson did more than any other electrician up to his time to introduce accurate methods and apparatus for measuring electricity. As early as 1845 he pointed out that the experimental results of William Snow Harris were in accordance with the laws of Coulomb. In the Memoirs of the Roman Academy of Sciences for 1857 he published a description of his new divided ring electrometer, based on the old electroscope of Johann Gottlieb Friedrich von Bohnenberger and he introduced a chain or series of effective instruments, including the quadrant electrometer, which cover the entire field of electrostatic measurement. He invented the current balance, also known as the Kelvin balance or Ampere balance (sic), for the precise specification of the ampere, the standard unit of electric current.

In 1893, Thomson headed an international commission to decide on the design of the Niagara Falls power station. Despite his previous belief in the superiority of direct current electric power transmission, he was convinced by Nikola Tesla's demonstration of three-phase alternating current power transmission at the Chicago World's Fair of that year and agreed to use Tesla's system. In 1896, Thomson said "Tesla has contributed more to electrical science than any man up to his time."[23]
[edit] Geology and theology








Statue of Lord Kelvin; Belfast Botanic Gardens.
Thomson remained a devout believer in Christianity throughout his life: attendance at chapel was part of his daily routine,[24] though he might not identify with fundamentalism if he were alive today.[25] He saw his Christian faith as supporting and informing his scientific work, as is evident from his address to the annual meeting of the Christian Evidence Society, 23 May 1889.[26]
One of the clearest instances of this interaction is in his estimate of the age of the Earth. Given his youthful work on the figure of the Earth and his interest in heat conduction, it is no surprise that he chose to investigate the Earth's cooling and to make historical inferences of the earth's age from his calculations. Thomson believed in an instant of Creation but he was no creationist in the modern sense.[27] He contended that the laws of thermodynamics operated from the birth of the universe and envisaged a dynamic process that saw the organisation and evolution of the solar system and other structures, followed by a gradual "heat death". He developed the view that the Earth had once been too hot to support life and contrasted this view with that of uniformitarianism, that conditions had remained constant since the indefinite past. He contended that "This earth, certainly a moderate number of millions of years ago, was a red-hot globe ... ."[28]
After the publication of Charles Darwin's On the Origin of Species in 1859, Thomson saw evidence of the relatively short habitable age of the Earth as tending to contradict an evolutionary explanation of biological diversity. He noted that the sun could not have possibly existed long enough to allow the slow incremental development by evolution — unless some energy source beyond what he or any other Victorian era person knew of was found. He was soon drawn into public disagreement with Darwin's supporters John Tyndall and T.H. Huxley. In his response to Huxley’s address to the Geological Society of London (1868) he presented his address "Of Geological Dynamics", (1869)[29] which, among his other writings, set back the scientific acceptance that the earth must be of very great age.

Thomson ultimately settled on an estimate that the Earth was 20-40 million years old. Shortly before his death however, Becquerel's discovery of radioactivity and Marie Curie's studies with uranium ores provided the insight into the 'energy source beyond' that would power the sun for the long time-span required by the theory of evolution. Though Thomson continued to defend his estimates, privately he admitted that they were most probably wrong.[citation needed]
[edit] Limits of classical physics
In 1884, Thomson delivered a series of lectures at Johns Hopkins University in the United States in which he attempted to formulate a physical model for the aether, a medium that would support the electromagnetic waves that were becoming increasingly important to the explanation of radiative phenomena.[30] Imaginative as were the "Baltimore lectures", they had little enduring value owing to the imminent demise of the mechanical world view.

In 1900, he gave a lecture titled Nineteenth-Century Clouds over the Dynamical Theory of Heat and Light[31]. The two "dark clouds" he was alluding to were the unsatisfactory explanations that the physics of the time could give for two phenomena: the Michelson-Morley experiment and black body radiation. Two major physical theories were developed during the twentieth century starting from these issues: for the former, the Theory of relativity; for the second, quantum mechanics. Albert Einstein, in 1905, published the so-called "Annus Mirabilis Papers", one of which explained the photoelectric effect and was of the foundation papers of quantum mechanics, another of which described special relativity.

[edit] Trivia
In 1895, as president of the Royal Society, is quoted as saying, “Heavier-than-air flying machines are impossible.”[32]
In 1897, is quoted as saying, "Radio has no future." [33]
[edit] Other work
A variety of physical phenomena and concepts with which Thomson is associated are named Kelvin:

· Kelvin material 

· Kelvin water dropper 

· Kelvin wave 

· Kelvin-Helmholtz instability 

· Kelvin-Helmholtz mechanism 

· Kelvin-Helmholtz luminosity 

· The SI unit of temperature, kelvin 

· Kelvin transform in potential theory 

· Kelvin's circulation theorem 

Always active in industrial research and development, he was a Vice-President of the Kodak corporation.

[edit] Honours
· Fellow of the Royal Society of Edinburgh, 1847. 

· Keith Medal, 1864. 

· Gunning Victoria Jubilee Prize, 1887. 

· President, 1873–1878, 1886–1890, 1895–1907. 

· Fellow of the Royal Society, 1851. 

· Royal Medal, 1856. 

· Copley Medal, 1883. 

· President, 1890–1895. 

· Knighted 1866. 

· Baron Kelvin, of Largs in the County of Ayr, 1892. The title derives from the River Kelvin, which passes through the grounds of the University of Glasgow. His title died with him, as he was survived by neither heirs nor close relations. 

· Knight Grand Cross of the Victorian Order, 1896. 

· One of the first members of the Order of Merit, 1902. 

· Privy Counsellor, 1902. 

· First international recipient of John Fritz Medal, 1905. 

· He is buried in Westminster Abbey, London next to Isaac Newton. 









The memorial of William Thomson, 1st Baron Kelvin, University of Glasgow

[edit] Corporate name
The Kelvinator Corporation was founded in 1914 in Detroit, Michigan. This name was very suitable for a company that manufactured ice-boxes and domestic refrigerators.

[edit] See also
· Kelvin water dropper 

· Kelvin sensing 

· Kelvin equation 

· Weaire-Phelan structure for a solution to the Kelvin problem regarding partitioning space. 
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