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PREFACE


One would think that a condition of the physical world as omnipresent as color would be easy to understand. Because it is a function of light, however, and because light is highly variable, color is one of the most elusive and enigmatic elements for the artist and designer to master.


David Hornung has brought his long experience as a visual artist to the task of demystifying the phenomenon we call color and making it accessible to the art and design student. He wisely avoids the tendency of color theorists to systematize color and opts for a hands-on experience that is both practical and logical. He recognizes from his own studio career that colorists don’t spring to life with some fully formed capacity to compose color and to communicate with it. Rather, they develop confidence in working expressively with color through a dedicated and disciplined practice experienced at the tip of a brush or pen or pencil, through cut or torn collage elements, or via pixilated images on a computer monitor.


Color language is quite specific and efficient, and Hornung is careful to define and to illustrate the terms we commonly use to describe characteristics or aspects of color and color usage. From semantic misunderstandings or misreadings arise many of the problems associated with color study, but here the student will find a rigorous yet streamlined analysis of that language designed to avoid just such misinterpretations.


I have been fortunate on a number of occasions to visit David Hornung’s color classes at the Rhode Island School of Design, to sit in on critiques of student work, and to look closely at student portfolios from those classes. One of the many strengths of his pedagogical approach is that it is flexible enough to allow for, in fact to encourage, explorations through a broad range of visual structures. This democratic sensibility makes the work comfortable for students in widely varying disciplines. The experience of color that each student engages in through the exercises documented in this course of study provides a solid grounding for professional activity in all visual fields.


This book will serve as both a manual of self-guided study as well as a handbook for directed study under the guidance and oversight of an experienced artist. As such it deserves a place alongside the classics of color literature such as Josef Albers’ Interaction of Color and Johannes Itten’s The Art of Color. Its clarity, accessibility, and practicality make it an ideal complement to those universally respected studies.


Michael James Ardis


James Professor of Textiles, Clothing and Design


University of Nebraska at Lincoln, Nebraska
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Lydia Neuman, weave samples. Courtesy of the Artist.




FOREWORD


Fifteen years ago, a fellow student at Rhode Island School of Design showed me a group of small paintings she had done in a class with David Hornung. She called them her “Wonder Bread Dots.” As I looked through the work – page after page of gouache gumballs perched inside six-inch colored squares – I knew I had to take David’s class. Poetically titled “Handmade Light,” it was the color theory course I’d always hoped for.


David’s approach hinges on the recognition of three constituent parts of color. Hue is what we generally mean when we talk about color – the redness or blueness of something. Value, or quantity of light, describes lightness or darkness – how a color would look on a grayscale, or in a black-and- white photograph. And finally, saturation refers to quality of light – a color’s relative brightness, or purity of pigment. In order to illustrate this last, most elusive concept, David had us mix countless “chromatic grays” – colors that look neutral but contain only red, yellow, and blue (both warm and cool) in various proportions. It would be difficult to overstate the value of this exercise, which confers a superpower of sorts – a kind of x-ray vision that allows you to see grays, browns, and even whites in terms of their primary color ingredients.


Referencing sources from Europe to Asia to the Americas, from paintings to woodcuts to textiles, from the ancient to the contemporary, from folk art to Modernism, David demonstrates that the mechanics of color transcend time, geography, media, subject, and style.


My own perception of color has always felt like a kind of synesthesia that blends sight and taste – or more precisely, thirst. Looking at an unfinished or not-quite-right color arrangement, I automatically ask myself what it’s thirsty for. The answer has always come from instinct, as I suspect it does for many artists. David’s analytical vocabulary helped me to articulate such visceral responses. Color theory turned out to be color practice – the rigorous, simultaneous exercise of intuition and intellect. David’s gift is that he makes this ephemeral subject concrete, but no less magical; his structural approach to color affords access to its emotional valence.


For me, color is not a surface characteristic, but a quality of light that suggests season, place, climate, and corollary psychological landscapes. I make textiles – weavings and quilts – that are opaque and low-tech, so I use color to make light “by hand” as it were. Light is the real stuff of the explorations in this book. David’s course transforms one’s love (or fear) of color into surefooted facility.


Lydia Neuman


Printmaker, textile artist, and color consultant


Austin, Texas




INTRODUCTION


This second edition of Color: A Workshop for Artists and Designers is based upon a course of study that I originally developed at the Rhode Island School of Design. Over the past 22 years, I have had the opportunity to teach this course at several colleges including RISD, Brooklyn College, and Adelphi University as well as in short-term workshops for professional artists in the United States and Canada.


The first edition was published in 2005. It presented the color curriculum I had refined over the years while working with textile designers, weavers, quiltmakers, graphic designers, painters, and illustrators. The intended audience of both editions is the professional artist or professional-in-training whose understanding of color theory must be linked to studio practice.


The second edition improves on the first in a number of ways. First, its larger format allows for more readable visual examples. Second, there are many new images that enhance the book’s clarity and usefulness. Third, a significant amount of new text has been added to further refine ideas and explanations introduced in the first edition. Here is a summary of some of the improvements made to each chapter:


Part I: Seeing Color


Some of the diagrams have been remade to improve clarity and conceptual consistency. A new illustration of the “white paper test” that demonstrates the effect of changing light on the appearance of colored surfaces is now included. Information has been rearranged and new text added.


Part 2: First Principles


The color wheel has been redesigned to improve its comprehensibility and the text is revised and expanded with regard to several key concepts, e.g., the semantics of color terminology, color temperature, and the relationship between value and luminosity. Other important changes include more focused discussions of color schemes, color range, inherent light, color continua, and color proportion.


Part 3: Materials and Techniques


This new chapter gives a complete explanation of materials and techniques needed to engage in the assignments. Also included is a helpful new discussion of the grayscale and its use in making color studies.


Part 4: Beginning Color Studies


This chapter begins with a new examination of color nomenclature. Assignments open with a pedagogical rationale and there is a new discussion of “keying” color. Visual examples are more closely linked to the text and are larger and clearer.


Part 5: Color Interaction


Two major additions have been made to this chapter: a discussion of limited color and a section that deals with the effect outlining colors has upon their interaction. New illustrations accompany these added topics.
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Part 6: Applying Color Principles


The new title for this section is more descriptive of its contents which include in-depth discussions of color progression, retinal painting, the effect of color on pictorial space, and the illusion of transparency. Near the end of the chapter is a new discussion of the effect changing attitudes about color had on the development of abstract painting in the early twentieth century.


Part 7: Color Harmony


In this chapter, the concept of color harmony is based on a musical model that views sonic relationships ranging from the concordant to the discordant as a matter of fact with no preference attached to either extreme. Color “harmony” is analyzed in terms of hue, value, and saturation. Assignments are more clearly organized than before and the explanatory text has been rewritten for greater clarity. The chapter ends with four examples of color harmony drawn from both contemporary and historical sources.


Part 8: Color Research


This chapter begins with an expanded description of color sources and follows this discussion with a more thorough explanation of both proportional and nonproportional color inventories. Visual examples have also been improved. A new section on the value of describing color is supported by four illustrated examples followed by eight descriptions of free studies made by students.


Part 9: Color Experience and Interpretation


This chapter, formerly called “The Psychological Experience of Color” now includes a more developed discussion of color symbolism and analogy. The subsection titled “The Psychological Effect of Color Relationships” focuses on the way we are affected by color groupings with examples from both fine art and advertising. The last four pages are devoted to a brief exploration of color in three-dimensional art.


Part 10: Color Studies on the Computer


Computer studies that revisit the hand-made assignments from previous chapters can strongly fortify one’s understanding of color principles. Several examples of digital art support a discussion of the place of the computer in the contemporary artist’s studio. The discussion of RGB and CMYK and their relationship to additive and subtractive color theory has been expanded and the illustrations accompanying assignments have been improved.


Using this Book


This book is intended as a guide to a practical workshop in color. I strongly recommend working through these studies in sequence and following the “story” of color as it unfolds in these pages.


The book can also be of value as a reference manual. The illustrations, many of them made by students, help the text explain color concepts that are, even if only read and studied, of practical use for artists and designers who use color in their work.
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1 . SEEING COLOR
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“Color is my day-long obsession, joy, and torment.”


Claude Monet


 


Color is said to be contained within light, but the perception of color takes place in the mind. As waves of light are received in the lens of the eye, they are interpreted by the brain as color.


Colors that seem similar (such as orange and yellow-orange) do so because their wavelengths are nearly the same. Wavelength in a ray of light can be measured on a nanometer:
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A ray of sunlight can be conceived of as being divided, like a rainbow, into a continuum of color zones. Each color zone contains more gradients than the mind can distinguish. The boundaries between colors are blurred, not sharply delineated. In the example below (fig. 1.1), the color yellow extends from the edge of yellow-orange on one side, across to where yellow merges into yellow-green on the other.
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1.1 The full gamut of the the hue yellow extends from golden yellow (leaning toward orange) to lemon yellow (leaning toward green).


The perception of colored surfaces is caused by the reflection of light from those surfaces to the eye. A lemon appears “lemon yellow” to us because its molecules reflect light waves that pulsate at approximately 568 nm while predominantly absorbing waves of other frequencies. Lightwaves that are not reflected are not perceived as color (fig. 1.2).
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1.2 On a yellow surface, the yellow wavelengths are reflected while other colors are absorbed and are therefore not perceived.


Color sensation can also be caused by gazing, directly or indirectly, at colored light. When different colored lights are combined (as on a theater set), the combination adds luminosity or brightness. Hence, light intermixing is considered an ADDITIVE COLOR1 process.


In contrast to mixing colored light, the intermixture of spectral colors in pigment tends to produce colors that are duller and darker than those being combined. (Spectral colors are those that approach the purity of colors cast by a glass prism or seen in a rainbow.) The more unalike the pigments being mixed, the darker the result. Darkness means less LUMINOSITY, thus mixing pigments is a SUBTRACTIVE COLOR process.


Intermixing pigments darkens color because the reflection and absorption of color in pigment are never absolutely pure. Although lemon yellow, for example, does reflect the yellow part of the SPECTRUM, its absorption of other colors is not total, as suggested in figure 1.10 on page 17. We see yellow predominantly, but subtle color reflections of all the other colors are also present. In the case of lemon yellow, a greenish cast is visible. (The diagram at right, figure 1.3, gives a truer picture of light reflected from a lemon-yellow surface.)
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1.3 Color absorption in pigments is not total. Lemon yellow, for example, reflects visible amounts of green and smaller, less perceptible amounts of other colors.


COLOR OVERTONES AND THE PRIMARY TRIAD


Throughout the history of color theory, there has been a tendency to arrange the HUE CONTINUUM in a circle. The extremities of the continuum, infrared and ultraviolet, resemble each other and seem to complete the sequence of HUES that proceeds gradually across the color zones of the spectrum. There is also, admittedly, a satisfying wholeness and symmetry to the circular configuration that suggests a sense of timeless rectitude. It also happens to distribute the hues in a way that facilitates an understanding of their relationships (fig. 1.4).When hues are arranged in a circle, one triad is considered more elemental than any other: the PRIMARY TRIAD of red, yellow, and blue.


While an infinite number of such triangles reside within the spectrum, the primary triad is unique because red, yellow, and blue are each, in theory, indivisible. They cannot be made by combining other colors. Conversely, all other colors can be made by combining two or more colors of the primary triad. But, as with our initial comments on color reflection, this is an oversimplification. Any color mixture also includes, along with the intended colors, their subsidiary color reflections. The simplicity and symmetry of the primary triad have a powerful appeal and, for some, an elemental significance.
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1.4 The primary triad forms an equilateral triangle on the spectral continuum.


The idea that one can mix all possible colors from the primary triad is based on the assumption that there are pure pigments that represent the true primary colors. Unfortunately, none really exist. All red, yellow, and blue pigments are visually biased, to a degree, toward one or another of the colors that adjoin them.


It is commonly understood, for example, that green can be mixed by combining blue with yellow. But to make a vivid, seemingly pure green would be impossible if the only blue available were ultramarine. An even duller green would result if the mixture were based upon a combination of ultramarine blue and yellow deep (fig. 1.5).
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1.5 The color overtones of ultramarine blue and yellow deep make it impossible to mix a vivid, spectral green from them.


Both ultramarine blue and yellow deep are biased toward colors that contain red (violet and orange, respectively). Red lies opposite green on the COLOR WHEEL. Colors that oppose each other directly on the color wheel are called COMPLEMENTARY HUES. Mixing complementary colors lowers the SATURATION (richness) and VALUE (luminosity) of the resulting tone. In other words, it has a dulling and darkening effect. Mixing ultramarine blue and yellow deep adds a latent red (the subsidiary reflections of both colors) which dulls and darkens the resulting green (fig. 1.5).


To mix a vivid green, choose lemon yellow and sky blue (fig. 1.6). Both are biased toward green and reflect insignificant amounts of red.
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1.6 When lemon yellow and sky blue are mixed, a vivid green can result because both are biased toward green.


It should be understood that this discussion pertains to the mixing of pigments and, in particular, to the generation of secondary colors from the intermixing of primary colors. We don’t mean to suggest that all colors are physically achieved by combining primaries. To describe a green as “containing” blue is only literally true if that green has been made by intermixing blue and yellow pigments. Some pigments appear green in their pure physical form, e.g. chromium oxide green, but physically contain no blue. But all greens contain blue visually, and the blue element comes into play with color interaction, which we will cover in depth in Part Five.


A Musical Analogy


In this course we call a color bias an OVERTONE, a term borrowed from music. When a C string is plucked on a harp or struck on the piano, the string vibrates at a specific rate that causes our ears to hear a C. But in addition to the C, we also hear a weaker vibration: a G and (more subtly) an E (fig. 1.7). In fact, a diminishing succession of subvibrations always accompanies the strong pitch of a plucked string. As when colors are mixed, when individual musical tones are combined, so are their overtones. The result is a denser sound than one might expect. Adding a third and fourth note thickens the harmonic texture. The role of color bias in mixing paint parallels this acoustical phenomenon.
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1.7 Each plucked note is accompanied by a series of subsidiar acoustical overtones.


Mixing a Secondary Triad


If we try to mix a vibrant SECONDARY TRIAD (orange, green, and violet) from a primary triad consisting of one specific red, one blue, and one yellow, some of the results will be compromised by conflicts in the colors’ overtones. Consider a primary triad composed of warm red (orange overtones), warm yellow (orange overtones), and cool blue (violet overtones) as shown in figure 1.8. A strong, clear orange would be possible because these particular reds and yellows both lean toward orange (fig. 1.9). But vivid violets and greens present a problem because the combinations necessary to create those colors contain overtones that conflict with the desired result. For pure violet, it is the right blue but the wrong red. For bright green, neither this blue nor this yellow is appropriate.
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1.8 Intermixing these primaries (warm red, warm yellow, and cool blue)


[image: image]


1.9 ...produces these secondaries.


To overcome these limitations it might seem reasonable to create a primary triad by combining two versions of each primary color, each with a different bias. For example, by mixing sky blue (green overtones) with ultramarine blue (violet overtones), one can obtain a more neutral blue, one that has only the smallest discernible bias toward either green or violet. However, mixing secondary colors from such “neutral” primaries tends to split the difference, producing no mixtures that are ever quite lucid enough, but also none that are extremely dull. Truly vivid secondaries can only be achieved with primary colors that are both biased toward the target.


A CO-PRIMARY TRIAD


The most practical solution is to work from a primary triad consisting of six rather than three colors with two versions of each primary hue. We call these six colors CO-PRIMARIES.


The co-primaries consist of warm and cool versions of red, yellow, and blue. All six co-primaries are shown below (fig. 1.10) surrounded by their overtones.
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1.10 The six co-primaries, shown surrounded by their overtones.


Co-primaries can be intermixed to produce a full set of spectral colors and TONES derived from them. The addition of permanent white expands tonal possibilities further. But, even with co-primaries, there are still limitations. Some vivid secondary and TERTIARY COLORS, e.g. violet, will be unobtainable through intermixing.


Violets are mixed from the two darkest primary colors (blue and red). The results are often dark and difficult to read; when the goal is a “pure” violet, those obtained through mixing will always be a little disappointing.


Commercial violets, made directly from a violet pigment, are clearer than those made by color mixing. However, for consistency, it is better, in the first four assignments in this course at least, to mix violets than to purchase them. The conceptual benefits gained by maintaining the palette’s symmetry outweigh the richness of hue obtained by the addition of a commercial violet.


The colors for all the assignments in Part Four should be mixed solely from the six co-primaries plus white. As the course progresses, an EARTH-TONE PRIMARY TRIAD (burnt sienna, yellow ocher, and Payne’s gray) should be added to the palette (fig. 1.11). Earth tones are easy to mix from the original co-primaries, but we suggest that you buy them premixed for economic reasons.
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1.11 An earth-tone primary triad:


THE INFLUENCE OF LIGHT ON REFLECTED COLOR


So far, our discussion of reflected light has focused on the effect of direct sunlight. In relatively unfiltered sunlight, like that seen around noon on a cloudless day, the full spectrum of color frequencies, from infrared to ultraviolet, is present.


At other times, such as early morning or late afternoon, particular colors are filtered out by the atmosphere. Variations in the color of light are most evident in lighter colors (tans, light grays, yellows, etc.). Other atmospheric conditions like heavy cloud cover or air pollution also limit the range of available light waves.


Artificial Light


Artificial light is sometimes called reduced-spectrum lighting because it is deficient in some color frequencies found in sunlight. Incandescent bulbs, for example, yield a warm light that is strong in the yellow, orange, and red frequencies. On the other hand, fluorescent lighting tends toward the cool frequencies and casts an illumination that favors blues and greens.


Warm pigments will appear more vivid under incandescent lighting and somewhat deadened under fluorescent light. Cool colors, especially blues and greens, will appear livelier under fluorescent light.


For a clear demonstration of the hue bias of various light sources, carry a “white” piece of typing paper from a window to an incandescent lamp, and then to a fluorescent light. Examine the shifting temperature of the page as you move from one light source to another (fig. 1.12).
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1.12


Theatrical Lighting


Dramatic extremes in lighting can have a profound effect on color perception. If squares of green and yellow (fig. 1.13) are lit by a strong blue light, the green is a rich blue-green, but the yellow appears black because its molecules reflect an imperceptible amount of the focused blue frequency. It is as if the yellow is not illuminated at all (fig. 1.14).
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1.13


[image: image]


1.14 The effect of blue light cast upon the green and yellow squares of figure 1.13.


This is the essence of stage lighting, which can make the same set appear dramatically different by shifting the color of the light source to amplify or repress various colors on the set in concert with the narrative.
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