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Introduction

Throughout history, artists and scientists alike have been driven by curiosity and the desire to explore worlds, inner and outer. They have wanted to make sense of what they see around them and feel within them: to observe, record and transform. Sometimes working closely together, they have taken inspiration from each other’s practice. They have imagined and acted on the world from different perspectives, with different goals and through different means – complementary perspectives perhaps, but fraught with tension and sometimes divergent, answering to competing pulls of subjectivity and objectivity.

The Art of Innovation: From Enlightenment to Dark Matter considers the ways in which this relationship has evolved and expressed itself through two and a half centuries, from the mid-eighteenth century to the early twenty-first. It investigates how the ingenuity of science and technology has been incorporated into artistic expression, and how creative practices have, in turn, stimulated science and technological innovation. What is it that artists do when they draw on science? Are they limited to metaphor and analogy, connected only loosely to the science itself, or can they offer ideas and themes for scientists to study? Are scientists receptive to such suggestions, and might they usefully adopt artistic methods to help them understand the world? Collaboration between the two disciplines may sometimes be oblique, but it can also be powerful.

This book is not a grand narrative of the history of science and art. It will not tell you how these disciplines have changed the world. Instead, in a series of stories we will explore the material, visual and textual dimensions of the relationship between the two at particular moments in time and as expressed in particular objects. There is sometimes a tendency to speak in grand terms of ‘what science does’ and ‘what art does’, while attempts to find some generalized common ground often end somewhat limply in vague statements about how they ‘strive for the same thing in different ways’. But artists and scientists strive for many things, and both do so within the social, philosophical and technological contexts of their times. So perhaps the big picture emerges from the small details – by looking closely at what artists and scientists have actually had to say to one another, and what has come of the dialogue.

Time and again we will see that just as scientists typically think visually and have always used artistic practice to understand and explain the world around them, so artists have observed, explored and been inspired by the ideas of science and natural philosophy. Art has been an observer, critic and friend to science, and artists have sought to keep step with each scientific advance through new ways of seeing and new tools for making.

At the heart of both visual culture and scientific practice is individual imagination. It is widely recognized that art unleashes this most powerful of human capabilities, but science too springs from the spark of creativity at its centre. ‘What is now proved was once, only imagin’d,’ exclaimed William Blake at the end of the eighteenth century – a truism perhaps, but one observed repeatedly in science, from Einstein’s theory of general relativity to the discovery of the elementary particle called the Higgs boson.1 Such inspirational and imaginative leaps are not the mythical ‘Eureka!’ moments of science, and they do not happen in isolation from their surrounding culture.

Take the seventeenth-century physician William Harvey, famous for his work on the circulation of blood. The ‘raw’ data that Harvey gathered from his endless dissections took shape in his mind within the framework of the literary, religious and artistic ideas of the time. His was a Renaissance world-view in which the circle was regarded as a perfect form, and notions of cycles and order were part of the classical heritage. Harvey’s thinking was formed not purely in the laboratory, but also through discussions with his extensive circle of friends and many hours of reading and contemplation at his country estate. As Thomas Wright notes in his charming and insightful book Circulation, Harvey was influenced by the phrases and metaphors of his time – a time when physiological ideas permeated culture and language, and the words ‘circuit’ and ‘circuitous’ were just coming into common English usage. To put it briefly, it was Harvey’s culture as much as his observations that recommended to him the idea that the blood circulated in the body.

But even if the spirit of the age informs and inflects the currents of intellectual inquiry, might there also be something particular about the psyche of the individuals who make these ingenious leaps of thought? We like to imagine today that innovators are rebels. The Romantic poet Lord Byron, epitome of the creative rule-breaker, suggested that such individuals appear at first to be putting forward an ‘absurd point of view’, precisely because they resist convention and diverge from the consensus.2 It is, he said, their flashes of imagination that can open up new lines of thought. It’s common enough to think of artists as non-conformists – but how does that work for scientists, who have to meet professional standards and convince their peers? Here too innovators seem inclined to break rules and conventions. Think of the mathematician Ada Lovelace, who opposed social norms for women in her time by pursuing mathematics (as her mother encouraged her to do), not to mention by developing a ruinous gambling habit (which her mother would most certainly not have encouraged). Think of the maverick environmental scientist James Lovelock, who refused to follow a traditional scientific career so that he could maintain his independence of thought. Indeed, many of science’s most original minds are revered for their ability to think and see differently from others.

But this idea of the innovator as an iconoclastic rebel has to be treated with some caution. New ideas and fresh discoveries also come from the meticulous and painstaking work of artists and scientists who patiently focus their attention on careful, accurate and often repetitive observations of the world around them – from the artist John Constable, who went out to create over a hundred sketches of the sky in 1821–2, in all kinds of weather, to the X-ray crystallographers who waded through data and calculations for hours on end, often working alone, to try to understand the structure of molecules. In art and science alike, detailed and laborious work, often undertaken by teams rather than individuals, is every bit as essential as vaulting imagination and daring iconoclasm.

As our twenty stories show, we need always to see thinkers and their ideas in their own context, not in ours. We might celebrate bold inventiveness of thought today, but some prominent Enlightenment figures believed that natural philosophers were at risk of being too confident in their own theories, mistaking them for nature itself. Samuel Johnson cautioned about a ‘disease of the imagination’ that only sober reason and judgement could subdue.3 And as the historian Christine MacLeod observes, the myth of the inventor suited the heroic narrative of progress developed by the Victorians.4 Rather than indulging simplistic ideas of a specific ‘imaginative type’ who, throughout the ages, has advanced art and science in unique ways, we need to think about how innovators emerge from, and fit into, their own society and culture.

As we contemplate the changing relationship of science and visual culture from the 1750s to the present – the period covered in this book – several recurring themes emerge. Ideas and inventions needed to be communicated, and this was often done through performance and spectacle. In the observation of nature, questions often arose about how accurate a representation was, and whether it contained elements of artifice. Science and technology challenged conventional notions of time and its passing. New patterns and forms were identified and their aesthetic value was debated. And profound changes took place in the relationship between human and machine. These themes run like threads through the whole period; but there were also shifts in general mood, tone and outlook between one part of it and another – and so we have situated the stories collected here within three eras, which we call the Age of Romance, the Age of Enthusiasm and the (current) Age of Ambivalence.

THE AGE OF ROMANCE

The Enlightenment of the eighteenth century seemed to promise a modern scientific age, imbued with novelty and excitement – and also with disruption and ambiguity. Science (as it was not yet called) and rational inquiry began to deliver empirical knowledge about the nature of the universe; and even though these discoveries could not supply answers to the practical and moral choices that arose, both ‘natural philosophers’ and artists believed that they could gain a material and moral understanding of the world through ‘truth to nature’. Artists showed an astonishing ability to embrace, question and make sense of scientific progress. Focusing on light and representations of nature, they aligned themselves closely with science as they sought to maintain art’s relevance in a world increasingly defined by scientific innovation, technological advances and a rapidly industrializing society and economy.

From the late eighteenth century to the mid-nineteenth, scientists (as they started to be called by the end of that period) across the Western world sought knowledge that was rational, accurate, empirical and universal. The influential classification system for living organisms created by the Swedish naturalist Carl Linnaeus, which organized life on Earth into a hierarchy, suggested that nature could be understood, and to a certain extent controlled, through scientific categorization. The Linnaean scheme inspired academic, institutional and amateur scientific communities to set about classifying the world around them: not just plants and animals, but also minerals and other natural phenomena.
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By the end of the eighteenth century, scientific discoveries were yielding many transformational technical developments, such as Italian chemist Alessandro Volta’s electric ‘pile’ – an early form of battery – in 1800 and Cornish engineer Richard Trevithick’s first high-pressure steam engine in 1803. In London in 1807, Humphry Davy used electricity from one of Volta’s ‘piles’ to isolate the elements potassium and sodium for the first time. New scientific ideas were communicated to an enthusiastic public through publications, lectures and performances. Such events became a prominent feature of intellectual and social life, and a scientist who could put on a good show could become one of the stars of the day.

This was a time of lively public discussion and conversation, typically carried on at philosophical shows and societies. The Royal Institution of Great Britain was established in 1799 to diffuse scientific knowledge to all levels of London society, and its lectures and demonstrations became increasingly spectacular – and socially endorsed: such theatres of science were as much places to be seen and entertained as to be informed and instructed. Addressing a broader audience, literary and philosophical societies and mechanics’ institutes were established in cities and industrial towns across Britain, while libraries, coffee-houses and lecture halls also served as venues for debates on new scientific discoveries. Yet while science aroused great enthusiasm, and great wonder, its cultural value was far from secure. Fashionable science, and those who participated in it, came in for just as much ridicule as other forms of fashion – not least from the pen of the famous satirist James Gillray.

At this time, neither ‘science’ nor ‘art’ had the more fixed connotations that both terms do today. Both implied an interest in the natural world, as well as in engineering and manufacturing. It was expected that a gentleman (and science was in the main still a gentleman’s pursuit) would be knowledgeable in both fields: there was nothing incongruous about writing both scientific papers and poetry. Between 1780 and 1837 the Royal Society and Royal Academy of Arts shared a wing at Somerset House in London. Ideas flowed between the two – and the conversation was not abstract, but very concrete.

Rationality was not, however, the only principle of the age. Romanticism was perhaps the major artistic and intellectual movement in the Western world during the late eighteenth and early nineteenth centuries. In contrast to the Classicism and Neo-classicism of the preceding period, it did not elevate rationality and order above all else, but embraced feeling. In some ways this was a reaction to the burgeoning scientific rationalism of the time, as well as to the growing industrialization of society and the landscape. In Britain, the Romantic poets glorified nature, celebrated emotion, and developed a taste for the supernatural.

It is not surprising, then, that tensions appeared between the artistic and scientific outlooks in these years. Although he was medically trained, the poet John Keats was wary of scientific categorization and reason. At a dinner party with fellow Romantic writers on 28 December 1817, Keats stated that Isaac Newton, the key figure of the seventeenth-century ‘scientific revolution’, ‘had destroyed all the poetry of the rainbow, by reducing it to the prismatic colours’.5 In 1820 Keats made this criticism explicit in his poem Lamia, which presents science as the destroyer of imagination. Other artists, however, welcomed new modes of scientific thought. John Constable regarded landscape painting as an extension of natural science, and The Cloud, written by the Romantic poet Percy Bysshe Shelley and published in the same year as Keats’s Lamia, appears to be a tribute to Luke Howard, who created the classification system that gave clouds the names we are familiar with today. For Shelley, the mutability of Howard’s cloud classes was a metaphor for the cycle of nature: ‘I change, but I cannot die,’ he wrote elsewhere.6 The German writer, naturalist and polymath Johann Wolfgang von Goethe also found this new meteorological nomenclature entrancing.

In any event, artists and poets of this period seemed to feel obliged to take a position on the scientific debates and discoveries of their time: they were actively engaged, even pushing the limits of language in the quest to express metaphysical aspects of new discoveries. So the chemist Humphry Davy, with his poet friends Samuel Taylor Coleridge and Robert Southey, employed a new ‘poetical science’ to explore the effects of nitrous oxide; and the mathematician Ada Lovelace used the same phrase in writing to her mother of her need for ‘poetical science’ in describing mathematics through metaphors as well as equations.

Classification and specialization in science demanded attention to detail – and with it, improved standards of representation. The botanist Anna Atkins captured her seaweed specimens beautifully using the new cyanotype photographic process. Many artists and scientists (to the extent that they could be differentiated) sought to distil individual, variable samples into a single idealized version of their subject: an image that represented the objective essence of the category. There was a tension in this quest to fit nature into classes and types – for in pursuing it, the task became, after all, one of being not so much ‘true to nature’ as true to a rationalized vision of it.

THE AGE OF ENTHUSIASM

In the second half of the nineteenth century scientific disciplines proliferated, and a new relationship emerged between the arts and the sciences. The discovery of electromagnetic waves, X-rays, electrons and radioactivity opened up new horizons in physics. The development of new materials, including plastics, synthetic fibres and advanced steels, expanded opportunities in manufacturing and engineering. The modern chemical industry was born, first to make synthetic dyes and later, as chemicals companies diversified into pharmaceuticals, manufacturing new drugs such as aspirin. Electrification brought new technologies to the home, and yielded novel forms of communication such as the telegraph, telephone and radio. It was a time of tremendous enthusiasm for what science and technology could offer, kicked off by the showcase of the Great Exhibition of 1851 in London.

These developments were accompanied by a shift in the relationship between visual culture and science. From his astronomical observations in the 1850s, the engineer James Nasmyth gleaned new insights into the surface of the moon, which he conveyed through models and imaginative perspectives that highlighted the importance of craft in mediating an understanding of what exists in nature. Using paper, plaster and photographs, he created detailed lunar images that were celebrated for their accuracy and authenticity.

Increasingly, though, scientists sought ways to eliminate the subjectivity of the observer and to replace it with the ‘mechanical objectivity’ of instruments that could only be operated with professional expertise. The human became distanced from the act of observation and reproduction as technology intervened: the ambition was to let nature speak for itself. Reality was no longer what humans could see, but what instruments and techniques could reveal and record: photography and X-ray imaging showed us more than the human eye alone could discern. Increasingly, scientists emphasized the importance of objectivity, in marked contrast to the celebration of experience and feeling by their Romantic predecessors.

These developments created a dilemma for artists: should they attempt to capture what they saw, or instead to depict what scientific techniques told them was there? The work of the landscape artist Eadweard Muybridge and the physiologist Étienne-Jules Marey played into this paradox, offering insights into movements of animals and people too rapid for the naked eye to register by using cameras to make images that captured ever shorter slices of time. The artistic movement of Modernism, in emphasizing feeling and ideas rather than ‘what is real’, could be seen as a reaction against this objectivity – but at the same time it focused on increasingly abstract forms and depictions of forces that echoed those discovered by science.
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The sequential dissection of human movement developed by Muybridge and Marey also found echoes in the industrialization of the workplace. Beginning in the 1870s, a handful of scientists began to apply their ideas and theories to the world of work; among the most influential was the American mechanical engineer Frederick W. Taylor, who dreamed of increasing the efficiency of the production process. His approach, which he termed ‘scientific management’, analysed workflows and the motions of labourers, making workers objects of scientific study like mechanisms whose functioning could be optimized. Over time, scientific management was followed by industrial psychology, which sought to reconcile efficiency with the welfare and contentment of workers.

All this enthusiasm for the positive influence of science and technology was shattered by the carnage of industrial warfare on a global scale that exploded in 1914. The horrors of the First World War, with its chemical and biological weapons, its mass-produced armaments and defences – barbed wire, the machine gun and the tank – wrought death and devastation on an unprecedented scale. Such wanton, state-sanctioned destructiveness provoked revulsion and disgust in scientists and artists alike. In perhaps the most striking response to what many saw as scientifically empowered communal madness, Dadaism rejected all notions of rationality, threw off the shackles of science and technology and embraced artistic anarchy.

THE AGE OF AMBIVALENCE

The unease about science and technology fuelled by the First World War has never gone away. By the 1940s there were concerns in Britain that science was ‘out of control’, and by the end of the Second World War there was a new and terrifying reason to think so – for the development of nuclear weapons, and Cold War tensions between the Soviet Union and the United States, had raised the prospect that scientific and technological advance could destroy the planet.7 All the same, that second war stimulated other technological developments that held great promise for society, from the jet engine and nuclear energy that would be ‘too cheap to meter’ to the rise of electronic computers and the advent of space flight.8

During the Age of Ambivalence, not only have artists put the techniques and materials of science to work, they have also taken as their themes and topics the claims and the cultural position of science itself. The relationship between art and science has become complex and many-faceted: on the one hand, art has reflected a confidence in science and its ability to bring understanding and prosperity to the world, while on the other hand there persists a nervousness about the destructive forces that science has unleashed.

The period between the two world wars brought economic depression and the rise of Nazism to continental Europe, prompting a wholesale emigration of artists and scientists to Britain and America. They brought with them new ideas about form and space – and about how art and science could and should be used to help a world in turmoil. Artists were inspired by contemporary scientific concepts, including Einstein’s theory of relativity, molecular structures revealed by X-ray crystallography, and the geometry of mathematical models. The Constructivist movement, popularized by Naum Gabo, and a group of artists and scientists that included the crystallographer John Desmond Bernal, shared a political ideology along with an interest in geometry, pattern and form. They found inspiration in one another’s work, and believed that both art and science should be socially useful. As Gabo put it:


Art and science are two different streams which rise from the same creative source and flow into the same ocean of the common culture, but the currents of these two streams flow in different beds. Science teaches, art asserts; science persuades, art acts; science explores and apprehends, informs and proves.9



The interconnections of art and science were made explicit in 1951 at the Festival of Britain. In a series of displays about the arts, architecture, science, technology and industrial design across the country, this ambitious event set out to convey a sense of progress and optimism following the war and its austere aftermath. The Festival’s director, Gerald Barry, called it ‘a tonic to the nation’, and it was the perfect platform for seeking a genuine alliance of the two fields.10 ‘Festival Style’ was modern and contemporary, its artists drawing on the latest and most advanced chemistry, biochemistry and physics. What they produced was both decorative and democratic, aimed at a mass consumer audience. Here was a world where art and science were united. As Jacob Bronowski, one of the period’s great intellectuals, suggested, scientists and artists have always walked together, and science is just one part of ‘human activity at large’.11 In his optimistic view, science and art form part of the same imaginative vision, and difficulties in the relationship between the two arise merely because they lack a ‘broad and general language in our culture’.12

Others, though, felt the twentieth century had deepened the division between the two disciplines. In a 1959 lecture entitled ‘The Two Cultures’, scientist and novelist C. P. Snow argued that science should be more integrated into the national cultural debate. Rather than cultural pre-eminence being accorded to literature and the arts, said Snow, the value of science should be equally recognized; and, he asserted, only with knowledge of both could one claim to have a rounded education. Snow, who had worked in the British Civil Service, was troubled that so many politicians and policy-makers lacked technological and scientific literacy. But it was hardly a compelling argument that he presented for the importance of integrating the sciences and the arts, given its narrow focus on literature and neglect of music and visual culture. Historians today tend to dismiss Snow’s position, calling it, for example, a ‘simplistic dialectic, highly memorable and easily deployed in argument, [that] has contributed significant damage to dividing culture into unnecessarily fractious camps’.13 Snow, they say, insisted on divisions where none need exist. In his flawed attempt to unite the two cultures, he might perhaps have merely made the situation worse.
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In the second half of the twentieth century, public unease with technology mounted. In particular, the increase in chemical pollutants, the expansion of transport and the growth in energy production motivated concerns about degradation of the environment. The birth of the modern environmental movement is sometimes dated to the publication in 1962 of marine biologist Rachel Carson’s best-selling book Silent Spring, which raised awareness about the ecological dangers of large-scale pesticide use and, more generally, about humanity’s impact on the Earth. The secrecy surrounding nuclear power in particular aroused widespread fear, even paranoia. Environmental science began to emerge as a discipline in its own right, and with better understanding of the interactions between the oceans, the atmosphere, the geosphere and the biosphere came new awareness of the potential fragility of life on Earth.

These ideas and anxieties were reflected in novels, films and the dominant cultural medium of the time: television. Portrayals of nuclear destruction and environmental disaster during the 1980s included Threads, a post-apocalyptic drama documentary made by the BBC and structured around scientific predictions of a war-induced ‘nuclear winter’; the American TV film The Day After, a chilling evocation of nuclear conflict; and the BBC series Edge of Darkness, which offered a subtle, allusive and poetic take on these themes, weaving in strands as diverse as James Lovelock’s Gaia theory of planetary self-regulation and US President Ronald Reagan’s ‘Star Wars’ missile defence programme.

Some twentieth-century technological innovations seemed more benign, and offered new possibilities for artists and designers. Synthetic fabrics such as terylene, rayon and nylon generated new fashion styles and promised cheapness, convenience and comfort – until changing attitudes to such synthetics, which today are dismissed as bad for the environment as well as vulgar, again exposed our ambivalence towards what technology offers. The Polaroid camera, too, appeared at first to democratize photography – but at what some felt was a compromise in quality. Artists, however, have sometimes found unexpected ways to put such technologies to use.

Perhaps the most radical shift in the way we conduct our lives since the late twentieth century has been brought about by the rise of the digital computer. Thanks to algorithms and artificial intelligence, the divisions between what is science and what is art, what is human and what is machine, have become blurred. Scientists increasingly rely on computer models and calculations – the capacity of computers to handle amounts of data so vast as to exceed human capacity to grasp them – in seeking to understand what their techniques reveal. The role of the human observer is now not so much to collect and analyse data as to bring ‘trained judgement’ to bear on them.14 In fields such as X-ray crystallography, medical imaging, meteorology and particle physics, the human skill is to sift and weigh up raw data, which often requires some form of visual representation – and thus an element of ‘informed subjectivity’ in the creation of meaning has returned to science. This trend opens up a space for artists to interrogate and criticize the meanings that are extracted. And it makes that critique ever more important.

KNOWN AND UNKNOWN

Our twenty stories span a period from the late eighteenth century to the early twenty-first. In the first and last of these, we suggest both a certain circularity and a profound contrast. Joseph Wright of Derby’s painting A Philosopher giving that lecture on the Orrery, in which a lamp is put in place of the Sun (1766) shows the legacy of the Enlightenment: science casting knowledge and understanding like a bright light onto the faces of a family gathered around the spectacle. Light and shadow are also central to Cornelia Parker’s Cold Dark Matter: An Exploded View (1991), in which a central bulb, like the sun in Wright’s astronomical orrery, illuminates the fragments of an exploded shed. But Parker is not portraying a moment of scientific revelation; rather, by invoking the notion of mysterious dark matter and its role in the formation of the universe, she invites the viewer to consider what is not yet known and cannot be measured or directly detected but only imagined.

During the Age of Romance, debate between the arts and natural philosophy was loud and energetic. Artists and natural philosophers alike used imagination and aesthetic responses in reflecting on the world that surrounded them. Skill in close observation of nature was vital in pursuing the plethora of new ideas about the rationality of the universe, new forms of classification, and new methods of displaying and representing the world. Science was no dry, academic endeavour, but an exciting exploration that could be communicated through dramatic talks, vibrant discussion and spectacular theatre.

The Age of Enthusiasm brought new instruments, tools and ways of seeing: devices for measuring the world with increasing accuracy, for seeing the invisible, for freezing time. As the human senses ceased to be the arbiter of reality, what was ‘real’ became ever less clear.

As for our own Age of Ambivalence, it is a time of contrasts, of jarring juxtapositions and persistent uncertainties. On the one hand, science and technology have brought humankind great wealth and expanded consumer choice – but these benefits have not always been as democratically distributed as was promised. This is a time of Promethean ambition: to travel faster and further, to reach for the stars. But there is a price, which is often borne by our environment here on Earth. We can gather immense quantities of data – but they can be overwhelming, forcing us to rely on computer models, approximations, algorithms and human judgement in their interpretation. It is no longer clear that data are mere pieces of evidence or recorded information about the world – might their applications be controlling us, rather than we them?

It is perilously tempting to offer reductive, simplistic formulas for how science and art are related. And after all, some generalizations do seem warranted. Both depend on curiosity, creativity, and the desire to explore and experiment. Both are conditioned by their history and their context. Both embrace or question a sense of progress. And there are undeniable differences. Scientific progress is animated by a sense of neutral discovery and understanding, while artistic progress often comes with a desire to effect change in a particular direction. Art and science imagine and act on the world differently; their interaction can create tension and conflict, and they do not always speak the same language.

Yet from this complex relationship may spring something new: a mutual enhancement and a broader view of human experience and insight. The primary function of the arts is not to ‘explain’, not to ‘help’ the sciences do their job. Nor is it the role of the sciences to ‘clarify’ or ‘expound’ the arts. Art can illuminate the human implications of science and technology, and can supply an essential voice of criticism in the broadest sense. Science, by revealing new dimensions of nature, can provide inspiration for art; and at the same time it generates new tools and methods that, in the hands of artists, may be put to uses that scientists have never dreamed of.

We hope that by exploring some brief yet rich interactions in the history of artistic and scientific endeavour, we have highlighted the importance of both disciplines to culture and society. The twenty stories presented here all reveal the creativity and imagination that are essential for humankind in aspiring to be better, to understand, and to dream.
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The 
Age of 
Romance

1750−1850

With the focus on the natural world, artists and natural philosophers studied the landscape, plants and the heavens. Together their observations produced idealized versions of the world, acting as images of persuasion that brought forward new ideas about rationality, order and progress. This was an era of energetic scientific talk, debate and performance.




1

The Scientific Sublime: From Darkness Comes Knowledge


Lord! What inventions, what wit, what rhetoric, metaphysical, mechanical and pyrotechnical, will be on the wing, bandy’d like a shuttlecock from one to another of your troop of philosophers!1

ERASMUS DARWIN, 1778, WRITING TO MATTHEW BOULTON ABOUT THE LUNAR SOCIETY



What high hopes science induced in the eighteenth-century Age of Enlightenment! The foundations of modern science, with its appeal to reason and reliance on experiment and observation, had been laid during the previous century, and now it seemed there should be no phenomena it could not explain, no questions it could not answer. For the world, it seemed, was governed by order and reason, and all that ‘experimental philosophy’ needed to do was discover the laws and apply them for humankind’s benefit. As the philosopher and zoologist Erasmus Darwin put it to the chemist Joseph Priestley, science, ‘by inducing the World to think and reason, will silently marshal mankind against delusion, and, with greater certainty, overturn the empire of superstition’.2

Nowhere is this belief in a world of logical order portrayed more gloriously than in the painting by Joseph Wright of Derby elaborately entitled A Philosopher giving that lecture on the Orrery, in which a lamp is put in place of the Sun. It shows a natural philosopher and his audience contemplating a device made to represent the serene, regular movement of the heavenly bodies, which serves as a metaphor equally for predictive power and the sublime wonder of all scientific knowledge. The philosopher stands at the centre, a harbinger of light in the darkness, while women, children and men gather round to gaze at the revelatory instrument, their faces lit up by understanding as if touched by the deity. The marvellous mechanism of the orrery embodies both theory and experiment, showing how they unite to reveal the laws of the universe.

And yet, tellingly, this is a scene not of cool rationality but of high drama, where knowledge is revealed through what amounts to theatrical performance. Here art and science become allies to illuminate the mind in a union of logic and imagination. This was something new – and exciting.

WRIGHT OF DERBY

In the mid-eighteenth century, an artist’s best way to a living was to become known as a portraitist of the wealthy. But Joseph Wright, after his two years of training in London with portrait artist Thomas Hudson, returned to his home town of Derby as a young man in 1753 not to produce pictures of the well-to-do but instead to become what the historian Francis Klingender called ‘the first professional painter to express the spirit of the Industrial Revolution’.3 His paintings vividly captured a sense of the new forces at work, and of people’s responses to them – wonder, certainly, but fear too.

In Wright’s lifetime, technology transformed Britain. Iron production was brought under control as an industrial process, so that the metal was less brittle than that turned out under the older casting technology. The first iron bridge and factory were both constructed during Wright’s career. Other factories sprang up too, reflecting the burgeoning cotton industry’s demand for new ways of organizing work and drawing workers to new and growing towns and cities. Manchester, nicknamed ‘Cottonopolis’, became the centre of Britain’s textiles manufacturing. In iron foundries and cotton mills alike, the machinery was driven by steam, breaking a centuries-old reliance on wind, water and muscle, supplying power to machines wherever fuel for the engines could be delivered.
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A Philosopher giving that lecture on the Orrery, in which a lamp is put in place of the Sun: Joseph Wright of Derby’s painting highlights the wonder of a rational view of the universe.
But older ways of making goods didn’t vanish overnight. Factories rose alongside long-established workshops in which small-scale manufacture and craft-based working continued. The steam engine remained the young upstart rival to the water-wheel well into the nineteenth century. Industrial regions like the Black Country, Manchester and the Swansea Valley sat alongside rural areas untouched by the iron hand of change.

Derby in these years was a ferment of new ideas, visionaries, and portents of the future – an ideal place for a gifted young artist like Wright to develop his career. By 1796 Samuel Taylor Coleridge would write that ‘Derby is full of curiosities, the cotton, the silk mills, Wright, the painter … and Dr Darwin … the most inventive of philosophical men’ – that was Erasmus Darwin, physician and philosopher, grandfather of Charles.4 Close by was the industrial powerhouse of the midlands, Birmingham: centre not only of the metal trades but also of the age’s pre-eminent philosophical talking-shop, the Lunar Society, which counted Darwin among its key members, along with steam engineer James Watt, buccaneering industrialist Matthew Boulton, master potter Josiah Wedgwood, and philosopher, chemist and political radical Joseph Priestley. Although Wright never belonged to the Society himself, he shared its progressive outlook and knew some of its members: he was one of Darwin’s patients, and his close neighbour and friend John Whitehurst was a member. The combination of the philosophical and the practical that the Society embodied is a recurring theme in Wright’s work.

THE LIGHT OF KNOWLEDGE

The historian Paul Duro has described Wright’s works as being characterized by binary polarities: light and dark, reason and imagination, theory and experiment.5 We can see those polarities at play in the Orrery, Wright’s best-known painting. It is a highly atmospheric scene: a scientific lecture being given to a small audience. A lecturer in red robes stands over the orrery – a mechanical model that used an elaborate system of gear wheels to demonstrate the movements of the planets. The instrument is named after the fourth Earl of Orrery, an English nobleman who in the early eighteenth century commissioned the clockmaker George Graham to construct such a device. The revolving wheels can show astronomical events that happen on timescales of days to years: the movement of the Earth, the sun and planets; the revolutions of the moon around its axis; even the rotation of the moons of Jupiter and Saturn. Above the planets there sits an ‘armillary sphere’: a spherical framework of bands representing the movement of the primary heavenly bodies around the Earth.

Wright’s use of light is as important to the painting as the orrery itself. It’s a night scene, with a pool of light surrounded by deep, dark shadow. This light-in-darkness motif features in other works by Wright: a bar of white-hot iron being worked under a water-driven hammer, a candle illuminating a blacksmith’s forge, the moon shining in a workshop window. Here, an oil lamp at the centre of the orrery illuminates the characters dramatically: some are picked out in stark contrasts, others are in contemplative semi-darkness, and one exists almost as a silhouette only.

The Orrery’s dramatic presentation supplies a powerful illustration of the wonder attached to science in the eighteenth century – a notion that Duro has called the ‘Scientific Sublime’. In Wright’s paintings, says Duro, ‘man is only an observer to some sublime event’. In one of Wright’s other great paintings, An Experiment on a Bird in the Air Pump, a pet bird is sacrificed in an experiment on the vacuum that the air pump produces in a glass vessel – and it’s a glimpse of our own mortality, just as, in viewing the heavenly bodies in the Orrery, Duro says, ‘the spectator … must contend with infinity’.6 Although Wright’s depiction of the orrery is generally accurate, he has omitted its ‘horizon’ – the component that defines the position of planets relative to any given point on Earth. Without this vital reference point, the orrery shows a universe that is timeless and ageless – in effect, infinite.

The painting, then, illustrates the fundamental questions raised by science about mortality, infinity, the creation and the cosmos. It reflects the metaphysical changes that scientific understanding had wrought. From the seventeenth century, natural philosophers had been calling into question the role of God in creating and maintaining the universe: supernatural explanations would no longer do, and in their place were mechanical laws revealed by experiment.

Where did this leave God? The vast majority of natural philosophers were, like other Europeans of that time, committed Christians. But their view was that God had designed the universe to run like clockwork, without need of constant intervention. The role of natural philosophers was not to make God redundant but to show how this ‘clockwork creation’ operated – to uncover the divine plan. Isaac Newton spoke of ‘secondary causes’ – mathematical laws and principles – that explain the effects of phenomena (like gravity), while preserving God’s position as the ultimate cause. When the Scottish astronomer and lecturer James Ferguson wrote his popular Astronomy Explained in 1756, bringing these new ideas to the middle classes, he began it with a ringing assertion:


Of all the sciences cultivated by mankind, astronomy is acknowledged to be, and undoubtedly is, the most sublime … For, by knowledge derived from this science … our very faculties are enlarged … our minds exalted … and our understandings clearly convinced … of the existence, wisdom, power, goodness, immutability, and superintendency of the SUPREME BEING.7



Learned associations were formed to bring together those exploring this heady new world – one of the first being the Royal Society, formed in the mid-seventeenth century. These were at first exclusive affairs, but from the eighteenth century the new discourse was opened up to a wider public through lectures and demonstrations. That process is vividly illustrated in the Orrery. The spectators listen intently to an explanation of the sun’s gravitational effect on the solar system. The lecturer stands at the centre, radiating his new-found knowledge like the sun towards the outer darkness. One listener takes notes while apparently speaking to another seated across from him, his right arm resting on the orrery. Two children gaze in wonder at the heavenly bodies turning, while a woman and man stare in rapt concentration. The author Joseph Addington wrote of the wonder surrounding the new science in 1721: ‘There are none who more gratifie and enlarge the imagination, than the Authors of the new philosophy, whether we consider their Theories of the earth or heavens, the discoveries they have made by glasses, or any other of their contemplations on nature.’8

In Wright’s day this wonder was becoming shared ever more widely across Britain. Discussions about science could be heard in coffee-houses, theatres, assembly rooms and many other meeting places in Britain’s increasingly interlinked society. Josiah Wedgwood captured the public mood in describing the increasingly popular demonstrations of electricity, one of the most dramatic phenomena to be investigated in the latter half of the century: ‘Heaven’s once dreaded bolt is now called down to amuse your wives & daughters, – to decorate

[image: James Ferguson’s Astronomy Explained upon Sir Isaac Newton’s Principles brought new scientific knowledge to a wider audience. ]
James Ferguson’s Astronomy Explained upon Sir Isaac Newton’s Principles brought new scientific knowledge to a wider audience.
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[image: Using his wooden orrery, James Ferguson gave lectures and public demonstrations explaining the movement of the planets.]
Using his wooden orrery, James Ferguson gave lectures and public demonstrations explaining the movement of the planets.
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