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Introduction


The order of colour, both practically and conceptually, is a mirror of its time


This book charts the journey of colour exploration, expression and discovery through painters’ tools, art, printed ephemera and literature. Throughout history, artists, scientists and philosophers have attempted to explain and picture the order of the visible colour spectrum. The order of colour, both practically and conceptually, is a mirror of its time as well as the person who created it, and is of universal aesthetic appeal.


For artists working with material colour, the order of colour has had a particularly practical context: Where to place which colour, on the palette as well as on the painting? How do colours influence each other, when physically mixed or optically juxtaposed? How to ensure you use an attractive or harmonious balance of colours on the canvas? An artist’s palette is largely influenced by the medium the artist works in, where he or she works and by the kind of artists’ materials that are available at the time, but it is also an expression of personal taste, style and the greater cultural context. Palettes and paint boxes can be the key that unlocks lost knowledge about colour and how it was prepared and used. One of the earliest surviving paint boxes, used by the Vizier Amenemope of Egypt in c.1427–1401 BCE, is a simple box with five pigments pressed into carved indentations: two types of carbon black, a mixed green pigment, blue frit and a red ochre. Despite, or even because of, its small size and simplicity, the box paints a vivid picture of the pigments available nearly three and a half thousand years ago.


Palettes also help us understand how and when artists mixed their colours, and how much they knew about pigments. The illustration of the initial ‘C’ for Colour in a fourteenth-century English manuscript (above left) tells us much about colour mixing and tools in the Middle Ages: each colour is kept in a separate dish and appears to be bright and premixed. More recent surviving painters’ palettes can reveal how artists prepared the colour composition of a specific painting: whether they worked outdoors on first sketches can be gathered from the size of a paint box and the medium; the selection of paints in the box and any traces of mixed paints left on the inside of a tin or the surface of a palette can tell us what pigments were available or popular, as well as how they were mixed and applied.


When painters include palettes in self-portraits or portraits of other artists, the physical object is then given a symbolical meaning, reflecting the person’s character and artistic style, as can clearly be seen in a portrait by Gabriele Münter from 1911 (opposite). It likely depicts another Expressionist painter, Marianne von Werefkin, with whom Münter shared a passion for primary colours freed from representational constraints, arranged here almost like a collage for maximum brilliancy. This attitude to colour is reflected perfectly in the sitter’s palette included in the portrait, which she is holding at a slight angle, allowing the viewer to see how it is arranged. The painting is a


Above: ‘C’ for ‘Colour’ from a fourteenth-century illuminated manuscript.


Left: Gabriele Münter’s Beim Malen (wohl Marianne von Werefkin), 1911.
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The predominantly abstract nature of colour gives these images a timeless and universal quality


carefully balanced composition in which the physical palette serves almost as a business card and signifier of artistic preferences.


From the early eighteenth century onwards, many colour systems and diagrams were designed and applied in both the arts and sciences. They are frequently depicted as a circular shape, such as this relatively simple hand-coloured colour wheel (opposite) by British artist Robert Arthur Wilson. Wilson published it privately in the 1920s to illustrate his ideas about colour order in relation to musical harmonies. Other diagrams are more fanciful and experimental, in the shape of triangles, diamonds or stars, or attempting three dimensions with ‘colour globes’, pyramids and cubes. Some of the earliest diagrams are simply lists of colours, usually intended to provide a resource for the reproduction or identification of colours, or an attempt towards standardisation.


Changing ideas about colour and the way we see it illustrated also reflect developments in print culture and technology, developing from uncoloured to hand-coloured plates, moving on to aquatinting and lithography, and further to photographic reproduction, large-scale silk screen-printing and eventually digital colour systems in the more recent past. The kinds of publications we find these images in also tells us much about the use and understanding of colour in certain times: when we see more art and theory books aimed at children and the general public, we know then that the populace was educated, and had access to painting materials and leisure time for hobbies.


Although this book is arranged in roughly chronological order, it is by no means a definitive history of colour systems or colour theory. It aims rather to celebrate the visual quality and beauty of colour systems and concepts, and to showcase the creativity with which these have been devised. Many of the diagrams shown here are well known in the canon of historic colour literature, but I have made a point of including several less familiar examples that complete the picture and may provide a few surprises. The same applies to art, especially from the late nineteenth century onwards, that directly addresses colour order and colour theory. Some very famous and popular works are represented here alongside lesser-known and recent examples, all of them underlining the continued interest and development of ideas about colour.


Wherever possible, I have tried to show the visuals in the context in which they were published, whether as illustrations in a bound book or in other formats. Some of these publications show signs of heavy use in libraries and artists’ studios, which makes them even more evocative. The predominantly abstract nature of colour gives these images a timeless and universal quality that connects scientific, artistic and philosophical ideas expressed centuries apart. A colour wheel by Moses Harris from the 1770s resonates easily with colour ideas applied by the Bauhaus group to interior decoration, furniture and toys in the 1920s, as well as with a 360-degree walkway of rainbow colours created on top of a Danish art museum by Olafur Eliasson in 2011.


Opposite: Robert Arthur Wilson’s hand-coloured educational colour circle in a 1920s pamphlet had an movable overlay to help artists create harmonious colour combinations.
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Unravelling the Rainbow: The Eighteenth-Century Colour Revolution


The eighteenth century was a period of great intellectual, scientific and artistic ambition. The study of colour was one among many subjects of interest, but in just the first decade of the century two things happened that changed the field forever.


Sometime around 1706, the German chemist Heinrich Diesbach, working with the alchemist Johann Konrad Dippel, invented a new pigment called Prussian blue. This deep, rich blue based on an iron compound is often considered to be the first modern colour: that


is, an inorganic and chemically produced pigment.


It was a good alternative to the expensive mineral pigment ultramarine, and its invention heralded the beginning of the commercial and large-scale production of a range of new pigments. This advancement would ultimately lead to good-quality colour becoming more affordable and available – not only for artists but also for any industry that worked with pigments.


The other, slightly earlier, event was the publication of a book. In 1704 the English scientist Isaac Newton published his Opticks, the comprehensive result of many years of researching light and colour.


By splitting white light, Newton identified the visible range of colours, or the rainbow spectrum. In Opticks, he built a colour system around his findings, and he visualised this system in a circular shape, making


it one of the first printed colour wheels, albeit an uncoloured one. Attempts towards an objective colour system had been made before, but this was


a substantial and hugely influential model based


on decades of scientific experiments. Newton demonstrated the relationship between light and colour, and convincingly argued for a certain number of ‘pure’ hues that might provide the basis for a standardised colour system.


Newton’s ideas were quickly disseminated, discussed and promoted in European intellectual circles. Soon other researchers began to create colour diagrams that would prove useful to the sciences and the arts. Many authors of colour treatises were indeed scientists as well as artists, or poets as well as scientists. A surprising number of writers on colour were botanists, geologists or entomologists, which might partly explain a heightened interest in accurate colour representation. This was certainly the case with the British entomologist Moses Harris, who included colour wheels, such as the one shown opposite, in his illustrated books on insects in the 1770s and even wrote a short, illustrated treatise just about colour. Almost all images in printed publications on colour were copperplate engravings or wood cuts. In the later eighteenth century, more and more of these images were coloured, but hand-colouring was still the only way to ensure accuracy in depicting colour systems or colour charts.


What unites most colour literature from the eighteenth century is an approach to colour theory based on science, investigation and the search for


By splitting white light, Newton identified the visible range of colours, or the rainbow spectrum


Left: A colour wheel from Moses Harris’s Exposition


of English Insects, based on the various hues commonly found in the insects of Britain. Such a tool would probably have been used for accurately representing and identifying tints in the natural world.
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colour systems and schematic representations, reflecting Enlightenment values. These diagrams were designed with the aims of clarity and instructive usefulness. Their format ranged from colour charts and lists to various geometric shapes, with the circle or wheel dominating.


For centuries, the rainbow had been used in


art, mainly as a symbolically charged trope in both landscape painting and portraiture, often with little regard for optical accuracy. The post-Newtonian era saw a shift in the style of the rainbows and other figurative representations of colour, with a much greater emphasis on scientific accuracy.


Perhaps the most surprising thing was that the subject of colour was becoming popular and accepted in academic discussion. For centuries it had been considered inferior in the hierarchy of the elements of art. By the end of the eighteenth century, however, colour had become a standard element in aesthetic discourse, teaching and academic publications, although colore had not quite achieved the same status as disegno (line drawing).


Between 1769 and 1790, the President of the Royal Academy in London, Sir Joshua Reynolds, delivered lectures at the recently founded institution, in which he still discussed colour cautiously and predominantly in the context of the Italian masters, and even then only as a subordinate element in the art of painting. However, a change was coming. The influence of Newton and his followers, combined with the invention of many new pigments as well as watercolours in moist cake form, had made painting with colour an exciting occupation not just for serious artists but also for a much wider audience. The colour revolution had begun.


Left: Newton’s colour circle, the diminutive and deceptively simple diagram marked ‘Fig. 11’, which is shown on a foldout sheet in Opticks.
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Isaac Newton Presents the Rainbow


The most influential book on colour published in


the eighteenth century was Isaac Newton’s Opticks: A Treatise of the Reflexions, Refractions, Inflections and Colours of Light. First published in 1704 in English, when Newton was at the height of his fame, it was translated into a Latin edition in 1706 and went into many further editions in several other languages, and remained the focus of intellectual discussion and criticism in the field of colour studies until well into the nineteenth century.


Newton had bought his first prism in the early 1660s and begun experimenting on a serious level


in 1666 while he was Professor of Mathematics at


the University of Cambridge. He presented the results of his experimentum crucis (crucial experiment) of splitting white light into colours in the Philosophical Transactions of the Royal Society as early as January 1671. A sketch by Newton (opposite) illustrates the setup of his experiment, and provides the first image of white light being refracted into the visible spectrum. Although he eventually identified seven colours – red, orange, yellow, green, blue, indigo and violet – he noted only five in this sketch (initially, orange and violet were omitted). Newton also proved that these colours could be considered ‘pure’ (or what we might call primary), as they could not be split any further.


Newton envisaged colour in a deceptively simple-looking colour wheel, included in Opticks in the form of a copperplate illustration (see previous page). Handily, this plate folded out of the book so that readers could consult the illustration while reading the accompanying text. The seven colours he identified form the wheel like unequally carved slices of a cake, with the poles of the visible spectrum – red and violet – meeting at the axis marked with a D. Though the uncoloured circle does not immediately strike one as sophisticated, Newton was already making attempts at introducing a three-dimensional and mathematically quantifiable system, with the letters that mark the circle offering a means to describe the precise qualities of a specific colour. Notes in the text explain how the saturation of each colour increases from white at


the centre, marked O, to its fullest saturation at the circumference. Additionally, Newton describes the mixing of the colours with their neighbours, so while the arch DE (for example) describes the colour red,


we can imagine that red to be graded towards violet


at point D and orange at point E, while the lower-case letters at the centre of each arch describe the colour’s purest form.


The diagram includes an example of how it could be used. The circles above the lower-case letters


of each segment represent different quantities of coloured rays, for example, one ray for indigo and violet, through to ten rays for red, yellow and orange. From here, Newton calculated a common centre of


all these colours, marked by the letter Z. Drawing the line OY, from centre to circumference, shows that the resulting compound will be a reddish orange, and since the Z is a little more than halfway down this line, the colour will be low intensity, with a lot of white light.


The seven colours Newton identified form the wheel like unequally carved slices of


a cake
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The usefulness of this wheel for artists or anyone working with material colour is not quite clear,


since Newton was working with light – that is, with immaterial colour, also known as additive colour. While the spectrum of coloured light combines to create brighter, whiter light, mixing together the same range of colours in the form of paint would make for a darker, duller mixture. The wheel also places complementary colours opposite each other,


as far as possible in an asymmetric design, but Newton did not elaborate on how this might affect the use of colour in art or design, something much discussed by later colour theorists.


The unequal division of the circle, with indigo and orange allotted much smaller segments, is another curiosity. An equally proportioned circle divided by


an even number would make for a more aesthetically pleasing (and possibly more useful) diagram. Newton’s aim, however was ‘not to explain the Properties of Light by Hypotheses, but to propose and prove them by reason and experiment’, making Opticks exemplary of the values of the Enlightenment.


Newton’s colours do in fact represent the range of electromagnetic radiation, known as wavelength, that the human eye can see, despite the fact that the concept of wavelengths was not yet understood.


As for the seven colours identified on his wheel, like Pythagoras two millennia before him, Newton was making symbolic associations between music and colour. Each segment of his wheel relates to one of the seven diatonic intervals of the Doric mode, beginning and ending at D to form an octave. As we shall see, the notion that colour and music should be linked was explored later by many other colour writers and artists, well into the twentieth century, with abstract artists like Wassily Kandinsky and Robert and Sonia Delaunay exploring synaesthetic aspects of colour and music experience (see pages 156–157).


Although Newton’s wheel drew criticism from contemporary and later thinkers, it was – and remains today – one of the most influential systems for ordering colour. If few people today can confidently differentiate indigo from blue, most any child will be familiar with the Newtonian acronym ‘ROY G BIV’.


Above: Newton’s early sketch of his experimentum crucis has only five distinct colours, rather than the seven he would finally settle on. By passing each coloured light through


a second prism, as shown in this diagram, Newton showed that these spectral colours were ‘pure’, because this left them unchanged.
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Taking Up the Challenge: Colour After Newton


If Newton had set the challenge of how best to order colour, he would certainly not be the last to attempt a definitive, graphic system of colour. In 1708, the first known coloured images of colour circles (see overleaf) were published in Claude Boutet’s Traité de la peinture en mignature on facing pages. The circles are decorated with pictorial scenes featuring putti


and aristocratic ladies in genteel settings.


The first of the circles follows Newton’s system: it is asymmetric and comprises seven colours – albeit now evenly proportioned. The second circle shows twelve colours and is symmetrical, perhaps to better illustrate the relationship between the colours – complementary colours in particular. In contrast to Newton’s illustrations, they are coloured, by hand in watercolour, and the figurative scenes at the bottom of the page make it clear that the subject of work is material colour.


Newton’s theory of colour was influential long after the publication of Opticks, and beyond his native tongue. The Austrian Jesuit priest and entomologist Ignaz Schiffermüller discussed why he supported Newton’s theory in Versuch eines Farbensystems (An attempt towards a system of colours), published in 1772. Where Newton proposed seven pure colours, however, Schiffermüller’s colour wheel (left) comprised twelve: three primary, three secondary and six tertiary colours, each in equal 30-degree segments – like Boutet, changing Newton’s asymmetric and unequally divided spectrum into a symmetrical system.


Schiffermüller applied his system strictly to material colour and the art of scientific illustration, yet he nevertheless paid tribute to Newton’s experiments with the pictorial vignettes surrounding the circle, presenting painting, or the material application of colour, in the context of his scientific methods.


In the eighteenth century, some attempts were made at depicting colour systems in three dimensions. The aim of such schemas was to include other dimensions of colour, such as saturation or the light value of tints. Some of these early three-dimensional systems have triangular and pyramidal shapes, such as one proposed by the German astronomer and map-maker Tobias Mayer in 1758. He in turn influenced the German astronomer and mathematician Johann Heinrich Lambert, who interpreted and extended Mayer’s numbered triangular system and presented a seven-tiered Farbenpyramide (colour pyramid) in 1772, containing 107 tints (below).


The topmost triangle represents ‘whiteness or light’, while the colours in the lowest triangle ‘are mostly quite dark except where they border on yellow’. The pyramid sits on a base of twelve pigments, named in the text as Naples yellow, lamp black, king’s yellow, juice green, auripigment, chrysocolla, azurite, verdigris, smalt, cinnabar, indigo and Florentine lake. These are twelve pigments (as opposed to colour names) that were commonly available in Germany in 1772 , so apart from creating a conceptual diagram of colour, he was


Left: Ignaz Schiffermüller’s colour wheel from 1772 pays homage to Newton’s findings but proposes a more equally divided order, with twelve colours rather than seven.


Right: Johann Heinrich Lambert’s Farbenpyramide was created the same year


as Schiffermüller’s circle. This colour pyramid places the primaries red, blue and yellow in the corners, with various combinations in between.


also providing practical advice on which pigments could be considered to resemble the colours outlined above. Lambert also provided a key for the 107 tints displayed in the tiers of the pyramid, thus stressing the applicability of his system to merchants and the dyeing industry, as well as artists, and placing his system firmly in the world of material colour.


UNRAVELLING THE RAINBOW – THE EIGHTEENTH-CENTURY COLOUR REVOLUTION 17









overleaf







previous page











[image: image]







Left & right: In 1708, Claude Boutet produced what are believed to be the first printed coloured colour wheels. The one on this page appears to follow Newton’s ordering, giving seven colours rather than the even-numbered, symmetric kind offered on


the facing page. You will notice, however, that rather than the two kinds of blue proposed by Newton (indigo and blue), Boutet depicts two kinds of red: ‘Rouge de Feu’ (fire red) and ‘Rouge Cramoisi’ (crimson red).
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Allegorical and Figurative Images of Colour


Even before Newton’s colour theory had become part of the scientific vernacular, representations of colour and colour order often featured in paintings in the form of rainbows or palettes. They are seen most prominently in allegorical self-portraits depicting the art of painting or colouring, as in Giovanni Domenico Cerrini’s Allegory of Painting (1639), opposite. Usually – as with Cerrini’s example – Painting is represented by a woman holding palettes and brushes, or by putti or cupids playing with artists’ tools, or combinations of these. In personifications of the art of painting or colour, artists often made visual and compositional references to colour order. The colours of the fabrics in this painting, for example, are all pure primaries: blue, yellow and red, plus green, which was often considered a primary. Associations of colour and the art of painting with women are likely to have their origins in Greek mythology, where the goddess Iris was the personification of the rainbow and a messenger of the gods. This also explains the clouds and skies in conjunction with colours and rainbows that make frequent appearances, especially in baroque and rococo painting.


Figurative and allegorical representations of colour continued to be published throughout the eighteenth century alongside abstract diagrams and charts. They appear to have had a popular appeal as affordable prints, as the case of Angelica Kauffman’s Colouring suggests. Kauffman, a founding member of the Royal Academy in London and, incidentally, later a friend of Johann Wolfgang von Goethe, was commissioned in 1778 to produce ceiling roundels for the new Council Chamber in the Royal Academy when it was still located at Somerset House on the Strand, in London. The four roundels, painted in oil, depict the ‘four elements of art’: Design, Invention, Composition and Colour. Female allegorical figures are usually set in


a neoclassical context; Kauffman’s Colouring (see overleaf) depicts a female painter dipping her paintbrush into a Newtonian rainbow. A chameleon in the foreground offers a further allusion to colour. The images were stipple-engraved by Francesco Bartolozzi in 1787 and appear to have been some of the most popular prints after Kauffman, even though the engraving renders them black and white. The rainbow might here symbolise the painter’s understanding of colour as relying on Newton’s findings. Significantly, the colour scheme of the original painting is formed of dominant shades of the three primaries: red (in the woman’s shawl or cape), yellow (her dress) and blue (the sky), all set against neutral naturalistic browns, greens and greys.


Intriguingly, the earliest description of the painting by Joseph Baretti in A Guide Through the Royal Academy from 1781 mentions a prism in place of the paint palette: ‘Colouring appears in the form of a blooming young Virgin, brilliantly, but not gaudily, dressed. The varied Colours of her garments unite and harmonise together. In one hand she holds a prism, in the other a brush, which she dips into the Tints of the Rainbow.’ It is possible that the prism was painted over at some point. Kauffman’s fascination with the rainbow and, it can be assumed, the study of colour literature, was later echoed by the second president


of the Royal Academy, Benjamin West, who as early as 1787 would advise his students to use the rainbow as a guiding principle in painting: ‘in that point Nature has placed the most glowing colours of the Rainbow, so that any deviation from this order of colours becomes offensive, and sikens every Eye.’


The conflation of the symbols of contemporary colour theory and the material aspects of painting, combined with overt references to Newton, can also be seen in an anonymous print from the same period


Associations of colour and the art of painting with women are likely to have their origins in Greek mythology


Opposite: Giovanni Domenico Cerrini’s Allegory of Painting (1639) is typical


of seventeenth and eighteenth century artists’ self-portraits.


It features a female figure, representing Art, the painter’s tools, and, prominently, the colours red, yellow, blue and green. A tetrachromatic order of colour was dominant at


the time, meaning that green would likely have been viewed as a primary colour.
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Above: Kauffman’s image


of Colour (1778–80) was hugely popular, showing how important colour and colour theory was becoming in the artworld. Previously, it had been treated as inferior to design and line drawing.
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Above left: A print from 1785 featuring a painter’s palette, as well as a prism, suggests the importance of Newton’s theory for artists, despite the fact that it dealt with immaterial colour.


Above right: Detail of a print after George Romney, made just over a century after the publication of Newton’s Opticks, shows how literal the depiction of colour theory had become by the nineteenth century.


entitled Theory of Colours (1785), above left.


Here, the reference to Newton is made explicit by


a female figure holding a prism against the sunlight, with the spectral colours appearing on what could be a large sketchbook or portfolio. Multiple pictorial references are made to painting and even the production of pigments: gathered on the table


next to the figure are a painter’s palette with paint brushes, a phial (most likely for the preparation of pure pigments), a book (an allusion to the theory underpinning painting) and flowers, which might represent the genre of flower painting or the imitation of nature in painting in general. A large vat in the background might be for pigment production or pigment storage. This small but significant engraving reflects the appreciation and status of colour studies and colour theory in the later eighteenth century and refers to their application in the fine arts and even pigment production.


Into the nineteenth century, figurative pictorial images of colour theory, optical concepts or the art


of painting in general made way for much more literal and narrative illustrations. A number of decorative prints depicting Newton carrying out his experiments with prisms and light were produced throughout the nineteenth century, as for example a posthumously published print after George Romney entitled Newton with the Prism (1809), above. The scene is romanticised, showing Newton surrounded by scientific instruments and apparently performing his experiments with


a prism in order to educate the two young women, possibly his niece and a maid, present; this perhaps being indicative of the association of the art of watercolour as a pastime for young ladies.
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J. C. Le Blon and the Trichromatic System


Opposite: Apart from several plates illustrating the printing progress using the example of a portrait, Le Blon’s book has a fold-out plate with the image of an actual painter’s palette on which fifteen colour mixtures, discussed


in a chapter on ‘flesh colour’, are shown. This is one of the earliest recorded instructive images of a painter’s palette.


The exchange of ideas occurring within Europe during the eighteenth century is evident in the plethora of early translations of published works, the number of authors with a multicultural background or education, much cross-referencing in the works, and the occasional bilingual edition. J. C. Le Blon’s Coloritto, or, The Harmony of Colouring in Painting/L’Harmonie du coloris dans la peinture, first published in London between 1723 and 1726 as a bilingual English/French edition, is an excellent example of this cosmopolitan attitude, as well as being an important early work on multicoloured printing technique.


Born in Frankfurt, Le Blon had studied in Rome and Switzerland and gained experience in his profession as an engraver and printer in Paris, London, Germany and Amsterdam. He was credited by the influential colour theorist Faber Birren as being responsible for initiating the prevalence of the trichromatic colour system. Older colour systems were frequently tetrachromatic – comprising four colours, usually red, yellow and blue, and black or green – although the concept of three primaries, as the basis for mixing all other hues, had been long known to artists.


Le Blon applied his system to printing, and invented a three-colour (and four-colour, with the addition of black) printing technique described in Coloritto, which could reproduce works of art with fair accuracy – far better than the black-and-white reproductions available at the time. He stated: ‘Painting can represent all visible Objects, with three Colours, Yellow, Red, and Blue; for all other Colours can be compos’d of these Three, which I call Primitive.’ The cost and resources required for such prints was, however, prohibitive, and Le Blon’s model was unsuccessful, commercially at least.


But his method was well founded. Perhaps it helped that, unlike many of his contemporaries, Le Blon clearly understood the difference between subtractive and additive colour. In his short and now extremely rare publication, the author differentiates between the two, referencing Isaac Newton: ‘I am only speaking of Material Colours, or those used by Painters; for a Mixture of all the primitive impalpable Colours, that cannot be felt, will not produce Black, but the very Contrary, White; as the Great Sir Isaac Newton has demonstrated in his Opticks.’
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coloured colour wheels. The
one on this page appears to
follow Newton’s ordering,
giving seven colours rather
than the even-numbered,
symmetric kind offered on
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Above: Kauffman's image
of Colour (1778-80) was

hugely popular, showing how
important colour and colour
theory was becoming in the
artworld. Previously, it had
been treated as inferior to
design and line drawing.






