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009INTRODUCTIONWe close our eyes and can recall little, but a camera glances for a fraction of a second yet retains every detail. This capacity, hard-wired into every photograph ever made, gives substance to our vision, making it permanent. It enables photography to hold a mirror to all activity on our planet and beyond. Life’s pageant flows from photographs – cloud-capped mountains, gorgeous palaces, personal intimacies, even the universe as it was billions of years ago – all are laid bare by the camera.Compared to other arts developed over thousands of years, photography is still in its infancy. Music expanded from fireside chants to opera cycles and symphonies, painting developed from scratches on cave walls, and troubadour recitals evolved into epic novels. Clearly, the best of photography is yet to come.  In less than two centuries, photography has ceased to be the hobby of the wealthy and become the most widely available  art form. Without any training, more than six billion people worldwide can take a photograph, and most do.  


[image: background image]
010 INTRODUCTIONRemarkably, the rapid proliferation of photographs – from a few million images to a billion – has nearly all taken place in the first decade of this century, and more than a trillion new photographs are now created every year.In the blink of an eye, historically speaking, photography has become part of the very fabric of our existence. Modern life cannot be explained without understanding photography’s role in communication – helping, distorting, clarifying, obscuring issues at every level, from the personal to the international. Now is the best possible time to review the story of photography, from its first stumbling steps in the dark to its current state of sleek, technical virtuosity. We could concentrate on photography as an art, but it owes its existence to technology – optics, chemistry, and electronics. Photography is invaluable to industry, science, commerce, and the military, but for many it is also indispensable as a means  of communication. Throughout the world, images are used to 
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011INTRODUCTIONdisseminate new ideas and pass on the latest trends – indeed, without pictures, it is hard for an idea to make any progress at all through a social network.The story of photography is a magnificent roll call of photographers who have invited us to look afresh and have changed how we see the world. These innovators, inventors, and visionaries have woven an intricate story that is by turns entertaining, breathtaking, and inspiring. Understanding  what has happened in the past stokes creative energy, giving photographers today the stimulus for the art of tomorrow. In looking back over photography’s past, our eyes are firmly on the expanding horizons of photography’s future.Tom Ang, Auckland, 2022
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0141825–1849  THE DAWN OF PHOTOGRAPHYThe invention of photography was a triumph of the Industrial Revolution mission to bend nature to the human will. By the 20th century, fire, wind, steam, gas, and electricity had all been harnessed for industry, construction, and transport. It was no accident, therefore, that all three key photographic discoveries came about in France and Britain as people tried to replace a task or skill with technology. Niépce wanted to avoid the labour of hand-engraving, Daguerre was tired of painting large panels for his light shows, and Fox Talbot was so horrified by his inability to draw a lakeside scene that he turned to science. The rapid spread of photography around the world – by 1850, there were studios in India and Hong Kong, and in 1853, two New Zealand girls had their portrait made – was largely due to the vision of the French government. It was fortuitous that Daguerre’s process did not depend on precise chemical formulations, so those gripped by “daguerreotypomania” could achieve good results even when inexperienced. 
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015INTRODUCTIONGiven that photography was invented to mechanize drawing,  it is hardly surprising that the fine-art establishment took an instant dislike to it. Whereas other mechanical art processes demanded certain levels of skill and craftsmanship, it was only too clear that even people with no artistic skill at all, could,  if moderately practical, produce photographs of scenes and portraits that were better than the finest drawings. So began photography’s hundred years’ war with painting, during which it battled to be recognized as an art in its own right on the one hand, and to be as different as possible from painting on the other. That such a debate took place at all reveals a fact that is often overlooked. To be a photographer  in the early days, you needed ready access to pure silver, hand-ground lenses, and cabinet-quality cameras, as well as studio and darkroom space. Commissioning a daguerreotype portrait was therefore expensive. Photography was the exclusive preserve of the wealthy.
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0161825–1849  THE DAWN OF PHOTOGRAPHYThe camera obscura was well known by the time of Chinese philosopher Mozi (470–390 BCE). He charmingly called it the “locked treasure room”, presumably because the door had to be kept closed or the image would disappear. Around the same time, Greek philosopher Aristotle also described the phenomenon. By 1000 CE, Basra-born scientist Ibn al-Haytham (also known as Alhazen) showed through systematic experiment – a procedure 500 years ahead of his time – the basic properties of light, such as the fact that it travels in straight lines. The work of al-Haytham provided the first methodical analysis of the camera obscura. It laid the foundations for theories of vision and optics taken  up by German Johannes Kepler six centuries later. Meanwhile, Giovanni Battista della Porta's science book Magia Naturalis (1558) spread knowledge about the camera obscura throughout Europe. Isaac Newton’s  
In the beginning
The camera obscura dates from the very first time someone observed an image on a wall projected  by a small hole in a door or curtain. By the Middle Ages, the basic properties of light were understood, but it took over a century more to make a permanent image.living-room experiments of the 1670s further refined the understanding of light, particularly of colour. In this era, artists in Europe such as Canaletto, Vermeer, and Velázquez were using various optical devices to help them draw their compositions.Unlocking the treasure roomWhat remained was photography’s central problem – how to keep the image once the door to the camera obscura was opened. Anyone who experienced a camera obscura knew how frustrating it was to watch the image dissolve into a pool of pale forms as soon as the light was let in. One vital step was to understand that light was independent of heat.  In 1602, Italian alchemist Vincenzo Cascariolo created a powder, barium sulphide, which glowed in the dark after being exposed to light. With it came the idea of insolation – exposure to light to obtain an effect. Experimenting on these lines, German anatomy professor Johann Heinrich Schulze discovered in 1724 that silver nitrate darkened when exposed to light. But try as he might, ▷  CAMERA OBSCURAENGRAVING, 1685The use of periscopic mirrors installed in rooms improved the quality of the camera obscura as well as allowing several people to gather round the image. Johann Zahn,  a monk from Würzburg, applied lenses of longer and shorter focal lengths in 1685, the first time any camera offered different fields of view.▽  SILHOUETTE MACHINELATE 18TH CENTURYAn accurate silhouette could be created by casting a shadow on a translucent screen, tracing the sitter's outline, and infilling it with blackwash. Such “skiagrams” (from the Greek “skia” for shadow) were popular from about 1780 to 1850, inspired perhaps by Roman author Pliny's myth of the Corinthian maid who invented painting by tracing her lover's shadow.he could not make the change permanent. The race was on, thanks in part to French author Charles-François Tiphaigne de la Roche, whose novel Giphantie à Babylon (1760) described a mirror that perfectly preserved a scene reflected in it. Notably, de la Roche placed this instrument in a virtuous paradise. Early histories of photography in  the 1860s would acknowledge his anticipation of the daguerreotype. Back in the real world, one of the first to use light-sensitive compounds such as silver nitrate to fix patterns was the chemist Elizabeth Fulharne. Her understanding of metal salts (published in 1794) laid a foundation 
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017IN THE BEGINNINGIN CONTEXT Claude glassOn a walk in a park in the late 18th to early 19th centuries, you might have been intrigued to notice that some people had turned their backs to the scene and seemed to be intently examining themselves in a mirror. In fact, they were using a Claude glass, named after the 17th-century French painter Claude Lorrain. Claude invented a blackened mirror, gently convex in section, which had the effect of reducing a scene to its bare essentials, compressing tones, and suppressing bright colours. The attractive but idealized rendering suited the limp romanticism of the time. It paved the way for early photography’s dim blurriness to be accepted as a representation of reality.  ◁  BOOK OF OPTICSIBN AL-HAYTHAM, 1572 EDITIONArab father of modern optics  Ibn al-Haytham devoted his life to researching mathematics and physics. Optics, written 1011–21, provided several firsts: an accurate description  of the parts of the eye, a scientific explanation of vision, and accounts  of atmospheric refraction and of reflection from curved surfaces.EXAMPLE OF A PAINTING MADE USING A CLAUDE GLASS CLAUDE GLASS... so small a space contains the image of the universe...LEONARDO DA VINCI ON THE CAMERA OBSCURA / 1500stone for photographic chemistry. Other distinguished investigators included masterpotter Thomas Wedgwood, who collaborated with  the scientists Humphry Davy, Thomas Young (England), Jacques Charles (France), and Andreas Gerber (Switzerland). The calibre of these scientists, coupled with their continued failure, showed that the mission to fix the image of a camera obscura was no easy task. English artist William Gilpin speculated that there had to be a way to preserve the image seen in a Claude glass (see below right). Hércules Florence, in Brazil, also engaged in the research. In 1833, he proposed silver nitrate as the actinic (lightsensitive) compound, and he named the process “photographia”. Florence was arguably the first to use the term, four years before John Herschel (see p.20), but this fact emerged only in 2004.In the meantime, it was a matter of looking but not touching.  The best way to capture a likeness was to cast a shadow, using the light of the sun or  a candle, on a screen of instruments such as the “physionotrace” and trace the person's silhouette. Other aids to help artists create accurately representational drawings were the camera lucida (which helped the eye to superimpose the scene on the paper) and instruments for enlarging drawings. All these devices showed that both the public and artists were increasingly ready to use mechanical aids to achieve their ends. What was needed was a fusion of physics, chemistry, and art. And that was  to be found in the quiet genius of  French inventor Nicéphore Niépce.
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0181825–1849  THE DAWN OF PHOTOGRAPHYAmong the many distinguished names who struggled to fix the image of a camera obscura, Nicéphore Niépce was a well-to-do amateur who bested the finest scientific minds of the time. A soldier turned civil servant turned inventor, Niépce settled back in the family seat in France in 1801 to pursue his researches.Sun exposureIn trying to overcome his self-confessed lack of skill with engravings, Niépce sought a mechanical method. His best results came from coating a polished metal plate with asphalt bitumen of Judea,  a varnish used by lithographers at that time. Exposure to light hardened the bitumen, leaving the unexposed areas soft enough to be dissolved by oils of lavender and petroleum. The bitumen represented the lights and the metal the darks, so creating a direct positive. Niépce called his process “heliography”, from the Greek helios for sun, because he used the light  of the sun to expose the plate. Success came in 1822 with the reproduction of an engraving of Pope Pius VII, but the print was destroyed in  
Capturing an image
One of the crucial steps in the invention of photography was to fix the image.  The first attempts established that photography works negatively  where  light strikes, the resulting image is dark, while shadows are pale. ON TECHNIQUE Cyanotype processCheap and robust, the cyanotype (blueprint) process has been in  use since its discovery by Sir John Herschel in 1842. He applied a mixture of potassium ferricyanide  and ammonium ferric citrate, which  is weakly sensitive to light, to paper and allowed it to dry in the dark. On exposure to ultraviolet light, usually from the sun, the salts reacted to produce ferric ferrocyanide (Prussian blue), a bright blue dye. Washing the image in water removed the unexposed and soluble iron salts, leaving the insoluble Prussian blue.a later experiment. In 1827, Niépce travelled to England and told Francis Bauer, a botanical illustrator at the prestigious Kew Gardens near London, about his findings. Bauer immediately recognized their usefulness to botanical illustration and urged Niépce to present his invention to the Royal Society, but the paper that Niépce gave was full of fluff and guardedly vague about the details of his process. It was rejected.  Blueprints of natureSuch lensless photography was essential to early investigations. Photography pioneer Henry Fox Talbot paved the way in Britain, making what he called “photogenic drawing” (photograms) – placing objects on paper and leaving them in the sun for hours (see p.26). ◁  PHOTOGRAMSc.1839The masking caused by solid objects and the simple set-up of photograms – object on paper in sun – aided research into lensless photography. Speculation about the new process was rife and many people made copies of lace and leaves.△  BOY LEADING HIS HORSENICÉPHORE NIÉPCE, 1825The earliest heliograph reproduces a 17th-century Dutch engraving of a man leading a horse. Deemed a “national treasure” by the French government as  the first surviving photograph, it was bought for €450,000 in 2002 for the Bibliothèque Nationale de France in Paris.Herschel’s discovery of the cyanotype (see top left) seemed to be yet another half-baked process, but Anna Atkins spotted an opportunity. Brought up by a distinguished scientist-father, John Children, she assisted his researches and was a botanist in her own right. Atkins took up Herschel’s invention for her plant collection. Just over a year later, in 1843, she published the first volume of her Photographs of British Algae: Cyanotype Impressions, featuring hand-made cyanotype prints. Nominally compiled for plant identification as each specimen was named, every page was exquisitely beautiful, arranged with the Victorian talent for finery as well as clarity of illustration. Not only was Atkins’s work the first book of photographs, it was also an unequalled masterpiece. CYANOTYPE COVER OF ATKINS'S BOOK
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019CAPTURING AN IMAGE◁  CEYLONESE FERNSANNA ATKINS, 1853Exposures for cyanotypes could stretch into hours.  If the sun provided the illumination, its movement blurred shadows for all but the flattest objects. Atkins would have had to take measures to account for  the sun’s movement when making her prints. Fortunately, the cyanotype is bi-value - only blue or white, with no gradation – so all outlines appear sharp.
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0201825–1849  THE DAWN OF PHOTOGRAPHYPhotography resulted from three related but separate inventions – photo-resist, the daguerreotype, and the negative/positive method – each representing a different side of its nature. All three inventions occurred within a few years of each other. To Nicéphore Niépce goes the first honour for photo-resist. He used light to harden selective areas of a surface. He then washed off unhardened parts to make a printing plate. Using this process, Niépce created the first true  
The first photographs
The discovery of photography is well documented. Unlike other arts, whose origins are buried under the dust of ages, the first photographs emerged in full light. Still, claims and counterclaims have obscured true achievements.photograph: recording a permanent image projected by a lens. This image – a direct positive – was hard to view even when first created but it is still possible to make it out today. Aware of his limitations, Niépce teamed up in 1829 with Louis-Jacques-Mandé Daguerre, a scene painter. Together, Daguerre and Niépce researched new materials, experimenting with silver-plated copper sensitized by iodine fumes by the early 1830s. Niépce died in 1833, but Daguerre invented another direct positive method in 1837, which he modestly named after himself.Invisible but presentAs often in those early days, Daguerre made another discovery, the latent image. Although the instinct was to expose until a result was visible, the coating on the silver plate looked the same before and after full exposure. The image only developed by holding the plate over heated mercury.Daguerre was a canny businessman and was not about to give away his secret. He showed his invention in 1838 to François Arago, director of  the Paris Observatory and a towering figure in scientific and government circles. So impressed was Arago with Daguerre’s invention, he petitioned that it was, “… indispensable that the Government should compensate M. Daguerre direct, and that France should then nobly give to the whole world this discovery which could ▷  VIEW FROM THE WINDOW AT  LE GRASNICÉPHORE NIÉPCE, 1826Exposed over a period of about eight hours, Niépce’s image could not be precisely reconciled with the view from any window of his family home, so some doubt surrounded its authenticity. Then it was discovered that a window had been moved during past renovation. When adjusted for the original position, the image fitted perfectly. This first photograph is on show at The University of Texas at Austin, US.Sir John Herschel 17921871An outstanding polymath in an era that was not short  on remarkable brains, Herschel  was the powerhouse behind the early days of photography. Mentor to Talbot,  he guided the younger man's researches. He replaced the awkward phrase “photogenic drawing” with “photography”, came up with the  term “negative”, and proposed the  use of sodium thiosulphate solution  to “fix” – another of his words – silver-based sensitive materials. He was mentor to Julia Margaret Cameron (see pp.66–67), too, who said of him “... you were my first teacher and to you I owe all the first experiences and insights”. Herschel also pioneered research into colour and how to record it. He wrote on mathematics, astronomy, and chemistry, and was  a fine illustrator.... this discovery which could contribute so much to the progress of art and science.FRANÇOIS ARAGO / 1837


[image: background image]
021THE FIRST PHOTOGRAPHScontribute so much to the progress  of art and science”. Daguerre  received a princely 6,000 francs a  year and Niépce’s estate 4,000  francs. Little more is heard of Daguerre after this award.Thanks to French generosity, daguerreotype studios sprang up  all over the world within years. By chance, Daguerre had hit on a method that produced continuous tone yet was capable of high-contrast results thanks to its use of reflected light.  His process used pure elements,  such as silver, iodine, and mercury, obviating the need to make up chemicals to specific strengths,  and thus aiding its wide adoption. Many were inspired by Daguerre. Hippolyte Bayard discovered another direct positive process, but he was hustled out when he too demanded a pension in return for revealing it. In the meantime, across the English Channel, Henry Fox Talbot (see pp.26–27) was rushing to catch up.△  WINDOW AT LACOCK ABBEYHENRY FOX TALBOT, 1835By the side of this earliest existing camera negative, Talbot wrote, “Latticed window (with the Camera Obscura) August 1835”. Lacock Abbey, the Talbot home in Wiltshire, now houses a photography museum.△  DAGUERREOTYPE OF INTERIORLOUIS DAGUERRE, 1837Some 15 of Daguerre’s original images survive. Even now, their exquisite tonality and detail are surprising. But the physical delicacy of the images, while appealing at first, became tiresomely impractical.Unknown rivalsA skilled chemist, Talbot had taken  a different route from Daguerre –  he worked with silver nitrate. His experiments were timely in that Antoine Lavoisier had pioneered quantitative chemistry, so relatively pure chemicals of consistent quality and composition were available to researchers. Without such ready supplies, photography could never have taken off.By August 1835, Talbot had produced his first negative image.  He realized that he could print the negative back to create a positive, leading to the negative/positive method that was to dominate photography for over 150 years. Talbot dallied with publishing his work, only to discover that Daguerre and Arago were marching months ahead. He then had the nerve to complain to Arago that he had made the discovery first – revealing a litigious streak.
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0221820–1849  THE DAWN OF PHOTOGRAPHY 
Daguerreotype camera
Daguerre invented not only photography but also the camera. All aspects  of succeeding cameras, even the format sizes of modern photography, are  essentially elaborations on his basic design.The very first camera was a portable camera obscura on which light-sensitive paper was placed instead  of the tracing paper normally used  by artists. However, the first camera to be manufactured in any quantity was the Giroux Daguerreotype. Alphonse Giroux was an art restorer and cabinet-maker, and was related to Daguerre by marriage. In 1839,  he obtained a licence from Louis Daguerre and Isidore Niépce (son  of the deceased Nicéphore) to manufacture daguerreotype cameras. High quality but heavyGiroux’s camera was a great improvement on Daguerre’s original home-made version. It carried a 380-mm focal length lens of between f/14 and f/15 aperture specially created by Charles Chevalier, a renowned designer of microscopes and telescopes. The front flap of the lens opened to make the exposure. The camera itself consisted  of two boxes – a smaller rear one inside the larger front box – which slid apart or together for focusing, with a brass screw provided to lock it into position. The boxes were sturdy but simply constructed and so easy to mass-produce.At the back, a mirror could be dropped so that the photographer could see the image more conveniently, and the right way up (although reversed left to right), just as the final daguerrotype would look. Daguerre and Giroux lined the inside of the camera with black velvet to reduce reflections that would degrade the image, even though most users would neither see nor appreciate it. A branding plaque was attached to every camera to assure the buyer that the camera was made under the direction of its designer. The camera is about the size of an office document-archive box and massively heavy. Together with all  its accessories, a photographer would have 50kg (110lbs) to carry around. Portability was not high on the list of priorities.High price, high demandAfter the announcement in August 1839 of the daguerreotype going on sale, orders for cameras flooded in The 380mm f/15 lens  by Charles Chevalier  has two elements cemented togetherThe box measures  30.5 x 38 x 51cm  (12 x 15 x 20in) overalland both Giroux and Chevalier struggled to meet demand.  Cleverly, Daguerre sold the entire photographic package – customers bought not only the camera but also an iodine box for sensitizing, a mercury box for development, and other accessories such as a burner for heating the mercury, and plate holders. The plate holder established the format from which smaller sizes – half-plates and quarter-plates – were produced. Obtaining  the whole kit was some recompense for the extremely high price – 400 francs, which was by some accounts equivalent to an average annual income. The partnership, which split the profits three ways, with 50 per cent going to Giroux and 25 per cent each to Daguerre and Niépce, made a handsome return. A pristine example of their ground-breaking camera sold for €732,000 in 2010.◁  MOMENT OF DISCOVERYCHROMOLITHOGRAPH, c.1851An artist’s impression of the invention of the daguerreotype – Daguerre and one of the  Niépce family research the technology that caused an international sensation.
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IN CONTEXT  Camera developmentsThe drawbacks of the Giroux design soon became clear to photographers. In particular, the sliding box mechanism used for focusing was impossible to slide smoothly, tended  to wear, and was prone to let in light.As early as 1845, cameras such as the Bourquin of Paris had the lens in  a metal tube using a rack-and-pinion mechanism for focusing – the first of its kind (it also had a “birdy” to distract sitters during the long exposures). By 1851, manufacturers such as Lewis of New York inserted pleated bellows to improve lightfastness. As the market diversified, fancy models such as pistol-shaped cameras were introduced. This is perhaps from where the notion of “shooting” a  photo comes.BOURQUIN CAMERA, c.1845▷  STUDIO PORTRAITANTOINE CLAUDET, c.1845Family portraits soon became popular as daguerreotype studios sprang up. In 1845, exposure times were still around five minutes, so this group would have had to sit very still. The portrait has been hand-coloured, as  was fashionable among wealthier clients.△  DAGUERREOTYPE CAMERAMADE BY ALPHONSE GIROUX, 1839The camera consists of two boxes made of different woods. The aperture of  the lens is removed for focusing and replaced for photography, using the swivelling lens cap as a shutter. The plate holder at  the back holds a 6½ x 8½in whole plateA branding plaque guarantees quality controlA flip-down mirror angled at 45 degrees shows the image right way upThe rear box is lightproof and slides in and  out to focusI have seized the light. I have arrested its flight.LOUISJACQUESMANDÉ DAGUERRE / 1839
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025BOULEVARD DU TEMPLE, PARIS2314 
Boulevard du 
 
Temple, Paris
LOUIS-JACQUES-MANDÉ  DAGUERRE / 1838This is a modern copy, made by the historian Beaumont Newhall, of one  of the earliest daguerreotypes. It would have been one of the earliest  surviving daguerreotypes but for the incompetent attentions of a museum restorer, who tried to clean the original but destroyed it. It is the first known image featuring people, but it is also a marvellous image by any standard.  Its sweeping lines, contrasts of scale, and rhythmic forms demonstrate Daguerre’s artistic background. Unfortunately, he became so relaxed after gaining a government annuity of 6,000 francs that he seems to have achieved nothing else notable for the rest of his life.The image was perhaps set up, as the man having his shoes shined  seems all too perfectly positioned and improbably near the street when the pedestrian area is as wide as the road. By good luck, the inherent contrast  of the daguerreotype technique suited the rudimentary lenses of the time, combining to deliver sharp, detailed images. 1  REVERSED CURVEIn real life, the boulevard sweeps upwards to the left but the reversed view of a daguerreotype creates a movement that is visually more pleasing for those accustomed to reading left to right. Daguerre was sufficiently skilled as an artist to have consciously exploited this reversal of reality.2  CORNER FIGURESThe man and shoe-shine appear impressively steady during the exposure of anything between five and 10 minutes. There are also signs of people in the shadowed area a few metres away. In fact, the street was probably full of people, but the very long exposure  shows that no one else stopped for  any significant time. 3  DEFECTIVE PLATEThe scratches and marks on the  plate are perhaps what the “restorer” was trying to clean up. They may  indicate an early production, as  later daguerreotypes show surfaces  polished to mirror quality. This would date the daguerreotype to 1838, rather than the alternative of 1839.4  VERTICALS CORRECTThe nearest building – the most  critical – shows parallel verticals, proving Daguerre aimed the camera level, to avoid projection distortion.  It is astonishing that so early in photography’s history, he avoided errors which still plague today’s practitioners.NAVIGATOR
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026IN PROFILEWilliam Henry Fox Talbot
ENGLISH  / 1800–77 △  LEAF OF A PLANT1843 Talbot used this image to explain the negative/positive process with admirable clarity. It is also an example of lensless photography – the image is a positive, printed from a negative photogram in which the leaf would be pale and the background dark.▷  VIEW OF THE BOULEVARDS AT PARIS1843The second plate in The Pencil of Nature, this could well have been intended to counter Daguerre’s  Boulevard du Temple (see pp.24–25), which Talbot was likely to have seen. Talbot described the contents of his image in detail, at pains to show that his process, too, could retain sharp details.Like many of the early pioneers in photography,  H.F. Talbot, as he liked to be known, came from a privileged background. Thanks to his brilliant, polyglot mother – who turned her late husband's estate round from debt-ridden to prospering – Talbot enjoyed education at Harrow and Trinity College, Cambridge, with an income that allowed him to research and travel Europe. Today, he would be described as a nerd: painfully shy with interests ranging from mathematics to Greek verse, astronomy, and chemistry.His life-changing moment revealed his competitive streak. While other members of the family produced pleasing sketches of Lake Como in Italy, where they holidayed in 1833, his attempts were derisory. He jotted down notes as to experiments he might try to translate the material world on to paper by the action of light. Back home, with the help of John Herschel (see p.20), he embarked energetically on his project. Within two years, while also discharging his duties as a Member of Parliament for a year, he had fixed an image on to paper. By 1840, he had made considerable improvements to the process, reducing exposure times to around eight seconds. He patented it under the name “calotype”. The differences between the calotype, with its fibrous texture and blurred detail, and the daguerreotype, with its clarity and precision, set the scene for an enduring tension between objective lucidity and painterly granularity. The debate is more alive now than ever. After the debacle of a court case in 1854 over his patent, Talbot turned to investigations into photomechanical printing. In part, this was a response to the rapid fading of his images. The work occupied the last 25 years of his life, leading to early experiments with half-tone and the photogravure process.How charming it would be if it were possible to cause these natural images to imprint themselves durably and remain fixed upon the paper. H.F. TALBOT / 1833
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027WILLIAM HENRY FOX TALBOT◁  THE HAYSTACK1844Pleased, perhaps, with the mathematical precision of the ladder and its shadow, Talbot introduced the notion that photographs contained a wealth of detail which “no artist would take the trouble to copy faithfully from nature”. This is plate 10 from The Pencil of Nature.IN CONTEXT Publicity, discovery,  and techniqueIn 1844, Talbot published the first part of  The Pencil of Nature illustrated with prints “tipped” (stuck) on to separate sheets inserted into the book sections. Intended as a promotion piece for his process, it tells the story of its discovery and demonstrates its various uses. Although the images were on loose pages rather than integrated, it is the first book fully illustrated by photographs and also the first book on photography.COVER OF  THE PENCIL OF NATURE◁  A FRUIT PIECE1844The final plate in The Pencil of Nature, this image is significant  as one of the earliest still-life photographs. Talbot did not refer to the image in his comments, but discussed at length the number of copies that could be  made – a direct snub to the  daguerreotype’s key limitation.
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0281825–1849  THE DAWN OF PHOTOGRAPHYON TECHNIQUE  The Petzval lens Josef Petzval was a Hungarian mathematician who applied himself to lens design, such was the clamour for an objective that would be faster than the f/16 commonly available. He first computed a theoretical lens, using a rule that bears his name. It was of unprecedented complication – two sets of achromat pairs (negative and positive in groups), one formed into a cemented pair. It worked brilliantly. His “Portrait lens” of 1840 offered an angle of view of about 25–30 degrees (equivalent to 105–80mm) with maximum aperture of f/3.6– f/3.7. This reduced exposure times at a stroke from up to 20 minutes to one. The miniature, the cut-out, the silhouette, and the skiagram or physionotrace (see pp.16–17) were  all low-cost alternatives to a canvas painting. They also marked the owner as someone who could  not quite afford the full treatment. Photography, meanwhile, delivered a striking resemblance, a good deal better than a sketch or engraving, and it certainly left cut-outs and silhouettes in the shade. Above all, it was fashionably technical, a triumph of science.Holding a poseThe beginnings were shaky. The extremely long exposure times of the daguerreotype led to frustratingly fuzzy images as no one could hold still enough for five or 10 minutes  at a time. Even the perceptive Paris Observatory director François Arago despaired of using daguerreotypes  for portraiture.These difficulties led to the development of contraptions that kept people's heads and bodies steady without appearing in the picture and instructions that the best expression to hold was one of “absolute indifference”. The lengthy exposure times needed had another consequence: if you wanted a picture  
Facing the camera
The rising middle classes fuelled a boom in portraiture as their numbers grew during the 1800s. A full-blown oil painting was expensive, while cheaper, quicker options lacked distinction. Photography came to the rescue at just the right time.▷  NEW YORK TRIBUNEMATTHEW BRADY, 1844Brady opened his studio in New York in 1844 and set about taking daguerreotypes of prominent men such as the editorial  staff of the New York Tribune. In 1850, he published The Gallery of Illustrious Americans and went on to take pictures  of Abraham Lincoln and the Civil War. studios appeared within a year of Arago’s announcement of the free availability of the technique. Alexander Wolcott opened a studio in New York in 1840; Richard Beard started up in London in 1841, while numerous studios were set up all over continental Europe.Suitable expressionsEven with the greatly shortened exposure times made possible by using wet-collodion plates, the smile was not yet part of the convention of portraiture. It could not be. No one could hold a natural-looking smile for more than a few seconds without it turning into a grimace. Photographers such as Antoine Claudet in London and Gustav Oehne in Berlin developed ways of grouping multiple sitters and posing them to suit different subjects. Family groups were informal, while important persons were posed in full dress and given props such as part of a “Roman” column or a grand chair. Despite all its deficiencies, the new upstart medium troubled portrait artists. There were art-critical objections  could something be considered a portrait when it was “made in a single, mechanical action?”. Some questioned whether a photograph of someone could capture their soul as a painting did. But these were last-ditch hurdles. The public loved the clarity and perfect likeness.  Author Edgar Allan Poe summed up the general enthusiasm, exclaiming, “the daguerreotype plate is infinitely more accurate than…any painting by human hands”. PETZVAL LENSof a baby, it had to hold still. Early methods included etherizing the infant to subdue its movements. Some surviving images are post mortem, the photograph a sad reminder of a young life taken early.Photographers tackled the problem of exposure time with energy and ingenuity. Hippolyte Bayard set up operations in the open, transforming a courtyard with props to simulate a studio so he made maximum use of daylight yet still conformed to the convention that portraits were made indoors. The chemists among them tried different halide salts to improve the sensitivity of plates. And the lens had to be larger and faster to let in more light, leading to innovations by Josef Petzval (see left). Before these developments, daguerreotype portrait ◁  MR HOGG AND MR JOHNSONRICHARD BEARD'S STUDIO, 1843Mr Hogg times the exposure of  his portrait with a watch. The daguerreotype was probably taken  to illustrate his book A Practical Manual of Photography (1843). 
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029FACING THE CAMERA◁  DOROTHY CATHERINE DRAPERJOHN DRAPER, 1839–40 John Draper is credited with producing the first female portrait. The sitter, his sister, reputedly powdered her face with flour in an attempt to lighten her skin tones. Aside from portraits, Draper also created the first detailed photograph  of the moon.
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030IN PROFILE 
Hill and Adamson 
SCOTTISH / ACTIVE 1843–48In a demonstration of what could be achieved when artistic and technical forces combined, David Octavius Hill and Robert Adamson produced 3,000 prints of consistently high quality in just four years. Working entirely in Scotland, their work was the first substantial document of a country. The younger man was Adamson, a brilliant engineer who had set up a photography studio in Edinburgh in 1843. Adamson had mastered the production of calotypes, helped by Sir David Brewster, who was a close friend of Talbot (see pp.26–27). Hill was a well-known painter, accepted into Scottish society and at ease with people – no incidental detail, as someone had to persuade strangers to hold their positions still for up to 10 minutes at a time. When Hill contemplated creating a vast portrait of some 190 Scottish ministers and elders, Brewster urged him to use photographs as an aid, suggesting Adamson as the man for the job. Initially sceptical, Hill took to photography with enthusiasm. He soon tired of ministers and, with Adamson, planned the publication of a series of books on Scottish life. With a new camera commissioned from the instrument-maker Thomas Davidson, they were able to make  16 x 13in (40.5 x 33cm) negatives, substantially larger than most work of the time. Their interests were consciously generalist, covering landscapes, architectural and street scenes, as well as portraits of workers and fishermen.The division of labour was clear – artist Hill was in charge of setting up and posing, and technician Adamson handled the camera and processing. But Hill’s inability to produce any work of significance after Adamson’s death argues a collaboration that was much deeper. Sadly, the partnership came to an untimely end with Adamson’s early death at the age of 26.△  FAIRBURN READING TO THE FISHWIVESNEWHAVEN, SCOTLAND, c.1843Their paper-negative process could not record fishermen at sea, so Hill and Adamson turned the lens on fishwives in the town of Newhaven, near Edinburgh. Wearing traditional striped aprons and woollen petticoats, the women baited lines, unloaded and cleaned the catch – in between listening to the Reverend Fairburn – and hauled the laden willow baskets up the hill to Edinburgh to sell their fish.▷  SCOTT MONUMENTEDINBURGH, SCOTLAND, c.1845This is one of several pictures Hill and Adamson took of the Victorian Gothic monument to the author Sir Walter Scott. Its landscape (wide) format gave context, while versions in portrait (tall) format emphasized the height of the structure itself.IN CONTEXT Disruption AssemblyDavid Hill was present at the Disruption Assembly of 1843, which saw  194 ministers and elders leave the Church of Scotland over disagreements about the spiritual independence of the Church. Hill resolved to paint the scene but it doubled in size as more ministers joined the demission. He used Adamson's photographs to help plan the painting, which took Hill 23 years  to finish. Their first project together produced scores of portraits of Scottish clergy, many striking sittings in their own right. On the right, Dr Chalmers signs the Act of Separation.PHOTOGRAPH USED FOR THE PAINTINGTHE SIGNING OF THE DEED OF DEMISSION, OIL PAINTING BY DAVID OCTAVIUS HILL (COMPLETED 1866) 
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031HILL AND ADAMSON▷  JAMES LINTON WITH SONS  AND BOATNEWHAVEN, SCOTLAND, c.1844Hill and Adamson presented Newhaven as a model community united by tradition, hard work, and mutual support. Careful posing of the figures, combined with the graphic strength and grittiness of the calotype, emphasized such positive qualities.◁  MISS GLYNN,  THE GOWN AND CASKETEDINBURGH, SCOTLAND, c.1845The props allude to the subject's profession – "Glynn, Actress  & Reader" is inscribed in pencil on the mount. The RSA stamp indicates that this was one of the prints selected by Hill as their finest and presented to the Royal Scottish Academy in 1852.
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033FISHERGATE, ST ANDREWS1243Fishergate, 
 
St Andrews
DAVID OCTAVIUS HILL AND ROBERT ADAMSON / c.1845–46This image of St Andrews, on the east coast of Scotland not far from Edinburgh, is breathtaking in quality and in ambition of undertaking, particularly considering the photographic process used. Adamson (and some experts attribute this image solely to him) was a master of the calotype process. High-quality writing paper was coated first with silver nitrate, then potassium iodide. The salts reacted to form light-sensitive silver iodide. This was the negative when dried. After an exposure of at least a minute – probably more even in the bright sunshine of this scene – the negative could be developed using acids and a little silver nitrate. A wash in sodium thiosulphate solution fixed the image. A print could then be made by placing the negative in contact with a fresh piece of sensitized paper and the process repeated.  The key to this image is Hill’s adroit placement of players, choice of camera position, and ability to cajole a cast of over 20 into position, then hold steady for a time. There are even children in view, including one toddler who is surprisingly sharp. What looks like a documentary shot of street life was in fact carefully rehearsed and meticulously set up – no one knows exactly how. From the white bonnets to the towel drying out of the window and the raised heel and bare ankle of the central figure, it is brilliantly executed. 1  WHITE BONNETSThe highlights of the white bonnets, bright in the sun, dot the central portion of the image. By intention, not one overlaps or is even close to another. The bonnets separate the heads of the women from dark backgrounds. Not all the figures wear bonnets, and they sink into the mire of shadows.2  WHITE TOWELAn artfully placed towel – or perhaps it was well spotted – brings light and liveliness to the upper part of the picture, like a reflection of the bright bonnet of the central backview figure. 3  CENTRAL FIGUREThe woman carrying a baby holds the whole image together. From her shadow, which defines the lower margin, to her pose – about to put her whole weight on her right foot while she balances the baby on her hip with her laden basket – she animates the scene. 4  STRUCTURAL DIAGONALSHill and Adamson used a sophisticated framing device: the strong diagonal of the balustrade and steps on the right echoed by another set on the left. Its line points at the central figure, while her shadow points to the stairs on the right, setting up a visual flow.NAVIGATOR4
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0361850–1879  GATHERING MOMENTUMWithin a few years of its invention, photography had not only spread around the globe, but had also leapt forward in terms of technical prowess. Inventive photographers, chemists, and instrument-makers came up with myriad ways to improve the speed, quality, and clarity of images, approaching the challenge from every possible angle. Cameras benefited from a steady stream of innovations, all aimed at making them more portable and quicker to use, yet sufficiently durable to use outside the studio. There was also a flurry of improvements to lenses. Then, as now, people wanted them to be smaller, lighter, faster, cheaper, and better. And scientists improved the sensitivity of photographic materials, introducing innovations such as pieces of curved glass to make panoramas. Although there were clear objectives on the technical front and progress was steady, with barely a false step, there were problems on the artistic and creative front. Photography struggled to get into its stride because photographers bickered 
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037INTRODUCTIONamong themselves and were harried by the fine-art establishment, which was itself reeling from the impact of the Impressionists. As a result, some photographers urged a union with the art establishment, and others argued for severance. While wealthy amateurs continued this debate, professional photographers were enjoying the spoils of an industry that had not yet been invaded by amateurs. Some packed capacious bags and left the debates far behind, heading for distant lands that promised them exotic new subjects to photograph. They created a new type of being – the travel photographer, the worth of whose expeditions was judged by the quality of the pictures he or she brought home. Others carved out a new role for photography, launching the enduring project to document everything – life, the planet, and even the universe. Others still went their own sweet way, deaf to criticism and heeding only their own creative instincts as they explored the endless fascinating possibilities of their craft.
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0381850–1879  GATHERING MOMENTUMEarly photography had its deficiencies. Daguerreotypes were tiny, flipped  side to side, and lacked colour. While calotypes were at least the right way round, they too were  
Stretching photography
The first photograph had barely been exhibited when inventors launched  projects to see how far they could stretch the medium, to test the daguerreotype’s ability to capture anything that could be seen.judged colourless and tonally rather dull, as well as thin on details (in the 1970s, the same criticisms were made of the first digital images). Unlike a painting, which could be imprecise,  a photograph had to have a clear subject and sufficent light, and had  to be processed according to strict methods. All were necessary for a picture to emerge.A swing of the headThese limitations did not inhibit early photographers from trying to push  the boundaries. One of the earliest developments that showed photographers could extend human vision was the panorama. From the late 18th to the mid-19th centuries  in Europe, painted views of cities and landscapes presented on the inside  of a cylinder or curved wall were a popular attraction in museums. These displays showed more than the eye could see in a single view. You had to turn your head or walk around the ▽  THE MOONJOHN ADAMS WHIPPLE, 1851American John Whipple made a daguerreotype of the moon through  a telescope at the Harvard College Observatory in Cambridge, US. His pictures, among the first lunar images, opened the eyes of the world to  the potential of astronomical photography.painting to take in a panorama. Consisting of multiple images stitched together – a technique still used today – the paintings created coverages all the way up to 360 degrees. The 1792 specialist exhibition Panorama of Robert Barker showed such paintings in London, and it coined the name.  Naturally, once photography was invented, the race was on to produce panoramic photographs. As early as 1844, Friedrich von Martens made panoramic views of Paris on his Megaskop. This camera carried a daguerreotype plate curved so that its light-sensitive surface faced inwards. The plate was relatively large at  4¾ × 15in (12cm × 38cm) – and expensive. It faced a lens that swivelled on a gear-cranked mount, which viewed an angle of 150 degrees. The design was surprisingly elaborate. After reviewing the results of early experiments, von Martens masked the back of the lens with a wedge-shaped slit that was wider at 
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039STRETCHING PHOTOGRAPHY△  PANORAMA OF PARISFRIEDRICH VON MARTENS, c.1845Published as La Seine, la Rive Gauche [Left Bank] et l’Île de la Cité, this image shows a small error in alignment that exaggerates the curvature of the horizon. Von Martens's design enabled him to capture some clouds in the sky while exposing the foreground correctly –  a remarkable achievement.the top than bottom. This reduced the exposure at the top of the image and increased the exposure at the bottom – where the foreground was. It was the first graduated exposure device. The Megaskop design of a swinging lens exposing curved film was the template for all other true panorama cameras, superseded only in the  late 20th century by digital  scanning techniques.Compact versatilityThe small size of the daguerreotype and its ability to hold fine detail anticipated the versatility of the miniature negative. It was easy to attach a camera to instruments  such as microscopes or telescopes, which produced a small image circle (calotypes were of limited value because the fibres of the paper negative obscured detail). However, early photographers had to learn that the image seen in an optical instrument was virtual – it could not be projected onto a surface – so it was not in a form that could be captured on a photograph. For the image to  be photographed, it had to have converging rays that could be seen  on a surface. Once that technical obstacle was overcome, daguerreotype cameras were attached to all sorts  of optical instruments. Astronomers made daguerreotypes of the night skies. Many photographers have IN CONTEXT  Images from the airUsing a tethered balloon, Nadar (see pp.60–61)  made the first daguerreotype from the air in the late 1850s. By then, exposure time had been reduced to seconds, but it would still have been hard to obtain a sharp image. The first attempt has not survived, which suggests it was not valued. Sam King had better luck in 1860 when he photographed Boston, US, using wet plates. It is hard to believe  he prepared eight wet plates while in a balloon. Nadar apparently had another try in 1866 and again in 1868, capturing this fascinating aerial image of Paris.AERIAL VIEW OF THE ARC DE TRIOMPHE IN CENTRAL PARIS, NADAR, 1868expected the moon to be a dark  object requiring long exposure, but astronomers knew better. The bright face of the moon was as well lit as an overcast day, so exposure times were relatively short and avoided blur from the Earth’s rotation. Daguerreotype images of the moon were successful and delivered beautiful results – the first images of space to be seen  by the public.The next challenge was to take photographs from the air – from hot-air balloons – but this was considerably trickier given the instability of the platform. The daguerreotype plates had to be more sensitive than those Daguerre used,  to allow for shorter exposures. The use of halides other than silver in the sensitization of the plates improved speeds to the point that Nadar (see right) could make passable images  on a calm day.The photograph takes the law into its own hands.  Psychological insight is not reserved for painters alone and they know it.NADAR / 1856CARTOON OF NADAR,  HONORÉ DAUMIER, 1863 
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